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dadeng, bit on the other hand must be weighed the 
waste of time that attends the process, and the spirit of 
the age is against any discipline that is in the least 
doubtful of effect. As an epithet to a work on zoology, 
“popular” in nine cases out of ten really means 
debasing. 

It is therefore with great pleasure that we can declare 
the volume before us—''The Birds of the Colorado 
Valley '* —to be a popular book, not in the common sense 
but in the uncommon, highest and best meaning of the 
phrase. Dr. Coues has long since attained a scientific 
reputation that cannot be gainsaid, His numerous works 
are as well known and as highly esteemed on our side of 
the Atlantic as on his own, and one quality which is con- 
spicuous in all of them is their thoroughness. When 
Dr. Coues writes a sentence he is in earnest, and there is 
no mistaking what he says. Whether the subject be the 
laboured description of an animal whose fur or plumage 
is mottled and diversified by the most delicate combina- 
tion of tints—many a rodent, an owl, or goatsucker for 
example; the unravelling of an abstruse question of com- 
plicated synonymy; an account of the economy of a 
beast or bird to be given from his own wide experience or 
compiled from the observation of others—this quality is 
manifest. He has of course h.s faults. Some of them 
he has not been slow to acknowledge, but there is seldom 
a fault in his works that can be fairly called a blunder, 
and even such blunders were they twice as great and 
twice as numerous we could readily pardon, for there runs 
through all his writings, showing itself at times even in 
the driest spots, a humorops vein that can scarcely fail to 
excite a sympathetic flow even from the sternest of scien- 
tific breasts. In thiseolume Dr. Coues gives freer play 
to his lighter mood than, we think, in any of his former 
works, and at times (though hé can be as serious when 
he pleases as the strictest man of science would wish) 
theie is a boyish elasticity in his style which is exceed- 
ingly pleasant, He is always a readable author, whereby - 
wo mean that apart from the value of the information ye 
derive from his statements, he clothes them in agreeable 
language, which far too many of his Loological &rtthren 
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COUES'S "BIRDS OF THE COLORADO" 
Birds of the Colorado Valley.. By Elliott Coues. Part I. 
— —Pagseres to Laxside. Bibliographical Appendix. United 
- States Geological Survey of the Territories. Miscel- 
laneous Publications—No, 11. 8vo, pp. 807. (Wash- 

ington, 1878.) 

» WR is commonly called a ‘“popular’’ zoological 
-WV work is nearly always one that is bad. The 
knowledge possessed by the writers of such books is 
seldom greater than that of the public for whose beneit 
the bodka are ostensibly published, and is far behind that 
of a moderately well-informed student of the particular 
branch concerned. We shall name no names, buf our 
readers will doubtfess ba able to supply several instances 
in support of this assertion without inconveniently taxing 
thelr memories" Within a very short space of time they 
have seen the “orks of two English "naturalists, whose 
writings have long attained a classical position, subjected 
to sach treatmngnt at th the hands of “popular” editors as 
, would make «he angels weep,’ if those celestial beings 
be actuated by human affections, while the number of 
‘ books independently put forth by “popular” sciolists is 
past punting. These books have their day—and some- 
times it unfortunately is a long day. Granting that they 
do some good by administering to or fostering the taste 
for natural history already so widely spread, the evil they 
perpetrate is far greater. This evil lies first in their 
instilling for*fhe most pert erroneous ideas into the 
innocent pupil, and secondly in their occupying and 
» encurfibering the ground to the exclusion of better books, 
whidf dibp sIl-bérsfrom the press. The struggleefor 
existence is admittedly slow in operation, and though we 
doubt ndtsshich Wgy the triumph will eventually be, the 
end is fag off,%nd ere "t arrive dire mischief is done. 

? The" fulsest motions are promulgated, the feeblest argu- 
ments are maintained, gnd the Jearne? at last discovers 
erede pini re eri 
; cours he pas tpuniearn what he has" agquire&. Some- negleet todo. Nos is there any attemps at fine writing, 
i thing maybe said in favouroof the metftal disipIine thus whiqh of course is a great mistake—t4e rhistake in fact 
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~~ during its ordinary vocations; and so near 


into which “ popular? natdralists fall, Here is a passage 
which we extract, sincewit relatés to a species now econ- 
sidered to be common tp Eurepe and North America— 
the J'ree-Creeper (Certhia famsligrisp—and its accuracy 
will be recognised by who have watfbéd the bird in 

s . 
e this country :— 


. 

* The leading trait of the Brown Creeper is its extrae 
ordinary industry —the ‘incomparable assiduity,’ as i 
been well styled, witf& which it works for a living. Li 
all gegd workers, the oepa makes no fuss about it,ebut 

+ © just sticks fo it’ So quietly, yes with such celerity, dees 

. it go about its business that it scarcely seems to be at 
work, but rather to be rambling in an aimless way about 
*the trank~w of trees, or at most only caring to see how fast 
it can scramble up to the top. During all this time, 
however, the bird is on the alert in the search for insects, 
which it extracts from their lurking-places with such 
dexterity that its progress is scarcely arrested for a 

e moment; and the number of these minute creatures 
yearly Ped simply ae der The creeper is 
strongly atta to the trunks of large trees, bei 
seldom seen foraging on even the larger branches; an 
it has a fancy for eae Me ward, These two 
traits combined result in its mar ed habit óf beginning 
its curious search for insects near the bottom of a tree, 
and ascending ‘with jerks in a straight or spiral line to the 
top. Then, if it likes the tree, and thinks it a good place 
to stay a while longer in, the bird launches itself into the 
air, and drops down on wing, to begin another ascent, in 

ce to scrambling down again, as a woodpecker or 
.nuthatch would do. The easy, gliding motion with which 
it climbs has deceived one writer into stating that the 
creeper does not hop along like a woodpecker; but, in 
fact, the movement is exactly the same in both cases. 
One of the English writers (Barrington, Zool. 2nd ser. 
P. ) describes, however, something iar in the 
on of the feet duri the act of clim ing :—These, 

$ € says, are not held with each other, and near 
ioeo, under the belly, but widely straddled, and 
thrown so far forward as to form with the end of the tail 
a surprisingly broad-based isosceles triangle. So nimble 
is the bird, and such a sly way has it of eluding observa- 
: tion by turning in the opposite direction to that in which: 

. .& person moves to | after it, thus continually inter- 
posing the trunk of the tree in the line of vision, that it.is 
no wonder the way it holds its feet long remained unascer- 
tained, Many things conspire to screen the queer little 
bixl from any but the most patient and closest scrniay 

o its 
. colours correspond with the tints of the bark that it is 
likely to be overlooked altogether. But its habits are so 

g methodical and undeviating that when one bas.learned 
them there is no difficulty. If we see a creeper alight at 
the base of a tree on the side away from us, we have only 
to stand still, and keep a sharp look-out for it higher up ; 
in a few moments, its spiral twisting will bring it ro 
to our side; the chief point is to look high enough up, for 
it is ising how pod birdascends. It generally 
makes the whole journey f dropping on wing to the 
base of the tree again, or making off to another; some- 
times, however, the tree seems tô be not to its hiking, 
when, as if actuated by a sudden impulse, it abandons an 
unprofitable search, and flies to a more promising feeding 

ground," : 

. - This is a very fair sample of the author's style in treat- 
4ng of birds habits, but many extracts would be needed 
te show the enormous pains he has taken with the more 

` “scietific part of the book. ‘The array of references pre- 
fixed td*the account of each species is almost appalling, 
but when we c8me to look into theft we find these cita- 
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exhaustive list, but that there is a ient pgrpose for  - 
the insertion of almost each of them, fn liketnannerwe ` 
can praise the gare bestowed on the tfchnical characters” 
of the several species, so far as we hve been able to test 
them, for in diagnosis, that touchstone of a descriptive 
biologist, Dr. Coues especially shines, as indeed one , 
expect might from the-author of the ‘Key to North 
American Birds." - 
‘There is, however, one thing in this volume that we 
must say has excited our wonder, and must, we suspect, 
have deeply disturbed the minds of more than one natu- 
ralist who has read it Dr. Coues, fully conscious of the 
risk he is running, cannot bring himself to reject the 
notion of Swallows and other birds plunging into the 
water in autumn and passing the winter in deep slumber | 
He admits that “it is as much as a virtuous ornitholo- 
gist’s name is worth to whisper hibernation, torpidity, 
and mud!”; but he adds further on, “ It is not permitted 
to us, in the present aspect of the case, to rule out the 
evidence" in favour of what, for qpr own Part, we must 
unhesitatingly call an exploded fable. It ig, certainly as 
much as à virtuous reviewer can do go treat this ntattgr 
calmly. Yet we hold ourselves a better judge of evi- 
dence than Dr. Coues, and in spite of tBis singular - 
aberration we draw our conclusion from €he rest of his 
work that his reputation for sanity need not be thereby 
impugned. But he certainly overstates his case, when he —. 
says that “the testimony, so far from ceasing with the 
irresponsible infancy of science, is reiterated to-day with 
the full voice of science, in terms that have notebeen suc- 
cessfully refuted.” Now what is a successful refutation | 
to one man, we all know, is not necessarily so to another. ` 
Are there not virtuous gentlemen who still- insist on 
having proved the flatness of the earth, the squaring of 
the circle, and various geometrical impossibilmes, and 
does not their very existence show that their testimony 
has not been “successfully refuted’’? Nothing short of 
a miracle will convince some people, ‘and we say this in 
view of both believers and unbelievers in the torpidity of 
birds. From whom is “ the full voice d science” to be 
heard if not from scientific men, and whefe is the scientific 
man of to-day (Dr. Coues himself excepted) whose testi- 
mony reiterates that of Achard, Dexter, Pollock, Kalm, 
Forster, and the rest of those named in our autho#® excel- 
lent bibliography of the subject? We may have persons of “* 
intelligence and veracity, of respectability and honour, 
but we find not of late years one scientific man who can 
vouch for any statement of the kind on his own authority. 
It would be idle, however, to pursue the subject further ; 
wo should like to know, nevertheless, whether Dr, Couts 
refuses to reject the testimony as to the existence -of 
Were-wolves, which seems to be on a pgf with, or even 
stronger than that in regard to, the torpidity of hjrds, and 
we shall only add that we think he is indeed “greatly 
mistaken" in his view tha? the 'Calrtney Swift (Chatwra 
pelagica) “is not recorded as accugring anywhere beyond 
the United States in winter." Ifhe refer e$ a certain 
* Nomenclator Avium Neotropicalium? pulyished noil 
long since, he will fmd this species entered as occhrring 
in Mexico, sere pcr “ capld A R 
tion "' ewinters, regularly try 
ond Sus iei to the south, i ef *' hiber- 
nating in Mollow'tees^ inthe United States, e that what- 
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ds upon his basis would seem to have 
an unstable foundation. 

We have just mdntioned the EES of 
the swallow-questidg given by Dr. Coues, but tħis is by 
no means the only contained in his work, By way 
of appendix we have a “ List of Faunal Publications re- 


e lating to North American Ornithology,” with a most use- 


^ 


ful double index (of authors and localities) thereto, the 
whole extending over more than 200 pages. The like*of 

this we know not elsewhere, and we cannot sufficiently 
thank him for it. It makes us forget and forgive the 
single escagade which we so much regret having had to 
notice. Oneremarkable merit it possesses is that except 
in specified cases—and these, it is easy to see, are very 
few in number—no title has been taken at second-hand. 
More than this, we are told that the present batch of 
titles is but an instalment of a Universal Bibliography of 
Ornithology which the author has in hand, and towards 
which he hag already collected about 18,000 titles! We 
are sure ou, readers will agree with us in hoping that 
Dr. Coues will be able to complete his laborious task, as 
well'as in considesing that its completion will redound 
to the already great credit of the department over which 
Dr. Hayden resides, and also to the medical staff of 
the United us 4 army, which numbers Dr. Coues 
among its members. 





. BRIT. TSH BURMA 
British Burma and its People. By Capt. C. J. F. S, 
Forbes, F.R.G.S, M.RAS., &c. (London: John 
Murray, 1878.) - 
HIS book is offered as the result of thirteen years’ 


Its physical geography is interesting and peculiar, and in 

its pluvial character mos? charaeteristic and remarkable. 

The wet season lasts frofh about May to October, and 

during these ve fnonghs of almost constant rain the 

average rai ‘amounts to 184 theg at Maylmain,—in 

one exceptignal year to 228 inches. eee period 4 

the great Irrawaddy rises 40 feet summer level 
and floods the surrounding lowlands A whilst its main çur- 
exent travels with a velocity of five les an hour. Many 
preposals have been made to found sanatorium’: for 

Effopeans on the high Mountain ranges of Burma, but 
however pleasant in simmer, they would, says Capt. 

Forbes, “have to be abandoned to the jungle beasts ande 
the elements during the rains, for not even natives could 

remain to take care of the buildings; and so incredibly 
rapid and Juxurious is vegetation there, that the very next 
year a forest would have to be cleared away to find the 
houses again.” December, January, and February are 
the cold months, whilst the hot weather lasts from Feb- 
ruary till the rains commence again. The climate, how- 
ever, is excellent ; the registration returns show that the 
deaths of children under five years of age are in the pro- 
portion of 27:85 of the total death rate; the percentage 
of children under twelve years of age is 35°8 of the whole 
population. 

The chapter on the physical geography of the region is 
evidently compiled from careful-anthorities. The author 
appears to have undertaken no original investigations, nor 
to have added any original information on the subject ; 
the biological effects of these annual inundations, in such 
a region teeming with animal life, excite the profoundest 
interest, but await the chronicle of a qualified observer. 
The principal part of the volume js occupied with an ac- 





ience derived from close intercourse, both 
officially and privately, with the people of Burma during 
that period. Such works are*frequently contributed by the 
pro-consuls of the British empire, and afford, apart from 
their scientific value, goo material to judge of the men 
and methods ofeour colonial government. Their merits 
are naturally ungqual The volumes of Raffles and Ten- 
nent, become classical, supply the corner-stones of future 
compilations, and are the exciting causes of a more 
ephemeral li elt is, however, seldom that we see 
combined with the administrative capacities of our 
governors and commissioners a thorough knowledge of 
the ethnology, biology, and physical characteristics of the 
regiorfs over which they preside. When such a man ap- 
pears, and further possesses the quality of observation, 
Bis work marks an epoch, and English rule receives a new 
significance. It is in no adverse spirlt that we say thus 
early that Capt. Forbes’ work will not rank in this cate- 
gory, and we-dtsire rather to commend it for what it does 
S056 to criticise it for the information which it 
does wot supply. e’, 
Onfitting the long narrow strip of mountainous country 
, and sea-gapst which fogfs the Tenasserim province be- 
. low Maulmaip, girifh Burma may, roughly speaking, be 
said 4o consist, of three broad mountain ranges, having 
gutside them on the west the sfa-board province of 
Arrasan, embracing, thefhethe two great valleys 
of the drrawaddy RE the Sittoung, whicheforms, south of 
Rangoon, dh es vast, plain, the centre 286 C the three 
mountain a being shottér than are the” other two. 


count of the people of British Burma, which the sociologist 
may find a storehouse of useful facts, and which must prove 
of the greatest value as an introduction to the ethnology. 
of the region to all such as are approaching that subject. 
The statistical tables of the Census Report for British 
Burma, 1872, “give eighteen divisions of the indigenous 
races of so-called Mongolian origin.” According to 
Capt. Forbes four great races occupy the Burman penin- 
sula—the Món, the Karen, the Burman, and the Tal, or 
Shan, of which the Móns form the majority of the in- 
habitants of British Burma, As regards the author's 
endeavour to give “a probeble account of the route and 
order by which they arrived in their present localities,” 
we must refer the reader to his arguments, and, without 
expressing an opinion thereon, will merely remark that 
even in science, when the rigour of induction is at all re 
laxed, a sentence written by Mr. Leslie Stephen is very 
applicable— one clever man’s guess is as good as another, 
whatever the period at which he lived.” The chapters 
devoted to “social Mfe and manners,” &c, are very 
valuable to the comperative ethnologist. Some of these 
facts have been related before, but collected thus in a 
compendious form, and enriched with the results of a long 
official experience, they form material to supply links in 
that chain of generalisations which during the last few 
years in the hands of Tylor and Lubbock have created a 
new branch of anthropology. 

Among the hill tribes the Karens are now Bae be. 
tween "those who have permanently settfed in the plains 
andsbetaken themselves to a regular system of agriculture 


* . of the hills.” 
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and those who still remain in all their @rimitive freedom 
‘his freed8m, however, consifts of a lông 
and bitter struggle to ratse their scanty crops on the 
hardlf-wrought clearances of the virgin fprest. Among 


the other enemies «o 4b¥ir agricultural pursuits, Capt. 


Vorbes memtibns the yisitations of vast hordes of “hill 
rats," which atdgng intervals of forty or fifty years settle 


on a,tract of countgy for two or three years in successign, 


* till, like-a swarm of” locusts, they have reduced it to aè 


e desert?" "Wenn the move, in vast swarms, they 


the streams in shoals, so that the ‘water is black with them,’ 
and from 1870 to 1874 they so devastated the hill country 
dast of «he &ittoung river that government was compelled 


to expend some 10,0004 in relieving the local Karen 
tribes. ^U : 
The chapters upon Burman Buddhism must not pass 

eWithout notice. Buddhism is not a subject quite suit- 
able to the columns of NATURE, but there is exhibited 
in the short treatment of it such an intelligent apprecia- 
tion of a vast system of philosophy, unaccompanied by 
narrow prejudice or preconceived ideas, as, if not perfect, 
proves the author to be capable of conducting investiga- 
tions on thoroughly scientific principles. 

i W. L. D. 





OUR BOOK SHELF 


From Kulja, across the Tian Shan, to Lob-Nor. By 
Col N. Prejevalsky. Translated by E. Delmar 
Morgan. With Introduction by a Douglas Forsyth, 
C.B. (London: Sampson Low and Co., 1879.) 


COL. PREJEYALSXY has already proved himself one of 
the most scientific and determined. 4 of modern explorers, 
and has probably dane more than any single man for an 
accurate ioni of Central Asia. e have noticed in 
these pages his valuable work on his journey in Mongolia 
and Western China, and this narrative, short as it is, main- 
tains the is ere he has already gained. The journey 
here des was made in 1875-7, and has been the 
means of clearing up several obscurities in the hydro- 
graphy of the region visited. We have already, shortly 
after Prsjevalsky s return, given the main results of the 
journey, fm male south-east across the Tian Shan 
Magntains, by the Yulduz River, to the Tarim, and along 
that river to its termination in Lake Lob-nor, at the 
northern foot of the Altyn-tagh Range, on the goth deg. 
tf E. long., and just south of the 4oth parallel N. Baron 
von Richthofen has endeavoured to prove that the present 
Lob-nor'is not the Lob-nor of the old geo hers, which 
he maintains was farther north. But to this Prejevalsky 
has an answer that it seems to us difficult to refute, not- 
withstanding that Richthofen probably knows more 
about the history of Central Asian geography than 
any one living. However the case may stand with 
regard ‘to this, there can be no doubt about the 

ue ‘of Prejevalsky’s observations on .the present 
Lob-nor, which he states is fresh,*shallow, almost over- 
grown with tall reeds, in the midst of which its strange 
mongrel inhabitants live, and of which they build their 
houses, The Altyn-tagh Mountains’ Richthofen con- 
siders the most i mng discovery of the Russian 
traveller, for it was gen y supposed that there was an 
extensive tract of: low country continuing through several 
degrees of latitude to the south of the jake Prej s 
observations on the fauna of the Tarim and an will 
be appreciated b ) 
the wild cam e has a special intgrest in ornithology, 
and above all Jn that department relating to-th 
tions of birds; and the part of his narrative whick do- 

. 





ologists, as will also his account of 


migra- 


e e 

scribes what he observed on this point dyfring hi$ stay at 
Lob-nor is ong of exceptional elus 

be read with intgrest and profit by t 
interest irethe subject of migration. 
who has made an excellent translati 
brief narrative cha on Lake B 
and the Starovertsi, which, th 
are acceptable as being of real 


Lake Ala-Kul, 
h somewhat i 
ue. An excellent large 


En accompanies the volume, besides a smaller one, to 


ill 
hofen. 


A Manual of Practical Chemistry : The Analysis of 
Foods the Delection of Poisons. By Alexander 
Wynter a M.R.CS,, F.CS., &c. (London: 
Charles Griffin and Co., 1879.) 


THIS work of 468 pages consists of two divisions, the 
first treating of the analysis of the principal articles 
of diet in daily use, the second of the detection and esti- 
mation of certain organic and inorganic poisons. The 
matter pertaining to tbe first division is further divided 
into seven parts, in which the different articleg of diet are 
considered in their proper groups. eThese pters are 
well and pleas bius inging koc mirae as 
much as possible up to and 4 ucing whi 
nece modern methods of e This may be 
seen in the ter on sugars, where a,full deseription of 
the optical method for the estimation of these bodies by 
the polariscope is given, with an accompanyin diagram 
of the various parts, lenses, &c., of Soleil s sa imeter. 
The remaining portions of the first division contain the 
matter concerning bread and flour; milk, butter, tea, 
coffee, cocoa, &c.; the chapter on tea and coffee contain- 
ing a large number of analyses which no doubt prove 
of great use. A consid part of the book is devoted 
to the examination of alcohols, wines, and beers, in which 
instructions are laid down for the examination of sich 
substances. In connection with this ; the author gives 
a reprint of the tables introduced by M. A. Gautier for 
the systematic detection of colouring matters likely to be 
met with in wines, and gives an abstract of Gautier's 
paper containing the necessary instructions for the pre- 
paration of the sample, &c., to be exaqpined: 


te the controversy between Prejevalsky and Richt- 


The second division of the bogk contains the detection 
and estimation of the different poisons, the consideration 
of the organic preceding that of the ino ic. Although 


the information conveyed by the author i4 exact and well 
arranged with to the individual tests for each 
separate poison, 1t is to be regretted that he has not 
thought it necessary to develo rog full his Rs on 
a systematic course to be emp in the se on of 
the different poisons from each other. In many cases 
where doubtful evidence of poisoning exists a most ex- 
haustive analysis is i and we fear the general 
instructions laid down in the book for this purpose, or 
“method of procedure in analysis,” as the author terms 
it; are somewhat insufficient. E 

The organic poisons and the detection of phosphoru$ 
ere first taken Into account in two divisions, first, those 
detected mainly by methods of distillation and second, 
those sspe d for the most part by alcholic solvents. 
The consideration of mineral paisons is placed Jast in 
the book, and contains the usua} Sar Lario Sanc 
substances, with in Vu ais a Geseription of théjbody. 


binds icis to this latter par, we do not see why in a 
book published so recently as 1879 ax e I 
on the detection or separatidn of tin Es ag since it 
has been shown in letters to some of the otftnals, that 
this metal may gGonfaminate articles of food, more espe- 
cially tinned fruits. . e* * en 
work is clearly r přinted, Put some of the diagrams 
are somewhat cud y cut, ‘and jf agfinemept en the 
negt orias ë intended, in tho Qlustrations, 
hardly Gu out c intentidh ; thus in Fig. 95 it is diffi- 
. . ow e : 
e @e 2. 
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cult to s&c from Yhe drawing what is meant in the arrange- 
e ment figured between the washing botte apd the French 
‘ ing tube. There are some traces ae of careless 
printing, which it would be well to rectify én future 
editions, as in the equation of the action of arseniuretted 
hy n on silver nitrate on p. 372. The title of the 
book is also somewhat presumptuous; it is styled ‘A 
e Manual of Practical Chemistry :” the two last words being 
in large type; a colon is here introduced and then 
follows the exact title of the book in smaller type, “ The 
Analysis of Foods and the Detection of Poisons.” The 
work cannot be fairly described as a Manual of Practical 
Chemistry, and the title should therefore have been 
restricted to the matter actually contained im the book, 








LETTERS TO THE EDITOR 
[The Editor does nøt hold himself responsible fer opinions expressed 
by his correspondents.” Nether can he undertake lo return, or 
to correspond with the tworiters of, rejected maxuscripts. No 
notice 15 taken of anonymenus commensicalions. 
dar ied cadet tke correspondents to keep their letters as 
short as 7 he pressure on kis space ts so great that it 
ts imposyble otherwise (o ensure the appearance even of com- 
smiuatcations congaining inte esting and nevel facts.) 


e 
` Qn the Spectrum of Brorsen’s Comet 


‘WITH refer to Prof C. A. Young's Note on the Spectrum 
of Brorzen's Comet, in NATURE, Sich P. 559, it may be of 
interest to mention that observations made at the Royal Ob- 
rmn d confirm his conclusion as = the coincid- 
ence of the test band in the comet th the 
bend of carbon. LER: din 

We were not able to examine the comet’s spectrum till A 
17, 85 the Great Equatoreal was in the workmen’s hands till 
date for alterations required to allow of the more convenient use 
of fhe spectroscope. - On that evening, and again on April 19, 
the comet’s spectrum was repeatedly compared by Mr. Maunder 
and myself, wath the spectrum of alcohol taken in a vacuum 
tube. The less refrangible edge of the htest comet-bend 
coincide] ax exactly as could be determined with the correspond- 
ing edge of the green carbon-band at 5,2co, but the comet- 
band was very much wider, eiending two-thirds of the way 
towards F (:.¢., abont 2co tenth-metres), and covering the carbon- 
band at 5,200 (about*3o tenth-metres broad) and the tuo follow- 
ing fainter bands at 5,100 &nd 5,020. The comparisons were 
en e dent of an occulting bar, andon April 
19 with s bnrghtline micrometer, illuminated by red 
light. With the latter, readings for the comet- and carbon- 
bends respectively, agreed within half a tenth-metre, The half 
hing spectroscope with a dispersion of 10* from A to H (equi- 
valent tg two prems isd ol Baa on the 13-inch equatoreal, 
From “spectros@pic o tions of the carbon compound, 
printed in the volume of Greenwich Observations, ib it 
appears that the bands in the spectrum of alcohol are identical 
with those'in the spectra of olefiant ga3, and of carbon oxide 
and dyoxide. 

A second bend was seen in the orange of the comet's 
ey coincident with the carbon band at about 5,600. 
d ENS of about one-fourth the brightness of the principal 

nd. 

The results on April 17 were obtained without a priowledge 
of Prof, Y s work, and thus afford an independent confir- 
mation of his conclusion. W.H. M. Cuaristre 

Roygf Observatory, Greenwich, April 21 
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i o Blue Flame from Common Malt 
] I Aut perfectly aw "that, as Dr. @ladstone points out in your 
last issue, i pawg "prowd MCI to be the opin cf the bius 

flame, but’ will give some of my reasons for zik: 50. 
Pic is TO admit chlorine 

' some form must t, sings orkdes uce the 
flame, At one ang T 6 ht Pea n ricis or 

chlorine; that view, how 
the h e Wid theory. e . 

When AaCI is peated, dissgciation ocafrs, as i well known, 

NH, and HCl being’ fi cd; the HCI then plays its part in 
æ. . 
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produ the blue fme, If calomel be used, it is natural to 
imagine that tle mercury afd chlorme are sepayated, and if the 


colour is due to HCl, the addition qf hydrogen will be necestury 
before the fiame is qroduced. As a matter of fact I have found 
that no coloratjon occurs“f the calomel is heated in what ? may 


perhaps be allowed to call the soa fa® ofgthe Bunsen flame, te. 
where complete combustion takes + it p vnnd to 
allow some bf the unburnt gas to mifigie with pour. In® 


*practice I adjust the wire geure over the burner so that a black 

rp¢ is seen surrounded by a red hot mg, alittle calomel plgced 

en the dark spot voletilises and colo e gas that is burning 

ahgre the gauze; if the gauzo ıs raised so that the degk spot 

TANE &nd all is red 
ion ensuing. 

Although I have not been able to see any violet bands when à 
spark has been taken in HCl, I do not consider that it ivt 
my theory, since there is a considerable difference an 
electric spark snd a Bunsen flame, and I now have reason to 
think that under the influence of the spark the HCl is split up 
into its components, which will fully account for the absence of 
violet bands. I have likewise failed to get them from a spark in 
AmCL 

A drop of liquid HCI, introduced into a Bunsen flame by the 
ald of a platinmm wire, gives a flash of blue colour, and a hghted 
taper immersed in a bottle of HCl gas has its flame surrounded 
by a blue mantle just before it goes out. The colour, to the eye, 
is identical in both cases to that produced by the volatilisation of 
& chloride, the violet tinge showing that it must contain 
rays of high r ibility. . 

Lastly, if a stream of HCl gus be slowly pasted into a large 
Bunsen flame, the colour is produced mast ywrridly, the spectrum 
showing all the characteristic lines or bands, Here we have the 
HCI under the same conditions as the chloride ard with a similar 
result. 


Dr. Gladstone appears not to have obtained the fame by this 
method, since he says: ‘‘ Hydrochleric acid passed into a flame 


never gives the violet light,” 

This may probably be by the fact that if the HCl 
be passed too rapidly the violet coloration gives place to green, 
simular to that uced by chlorine alone if the stream of gas 
be allowed to slacken, the violet is reproduced, and this may be 

repegted indefinitely. ^ ..A. PERCY SMITH 


Temple Observatory, Rugby, April 26 





Did Flowers Exlst.during the Carboniferous Epoch? 


ACCORDING to the position Mr. Wallace has taken in the 
discussion as to the puit insects bigis eid if nd sige 
presumably belo ing de upon the tence or 
Don edendo OE ANNEE recle dnd, I re-assert that a regular 
and thoroughly well-marked transverze reticulation exists over all 
the wing. 
If Mr. Wallace prefers to believe in the evidence-affordeg by 
a photograph in erence to my statement based upon actual 
examination, to M, de Borre’s words Jn his description 
(“ Entre toutes ces nervures s'étend un réseau extrêmement 
complet de trés-fines nervules allant transversolement d'une 
grosse ne vure à l'autre "), it 1s evident thet anything I could say 
would not alter his opinion. 

Further, I utterly fail to comprehend by what process of 

ing he arrives at the ondas that the photograph ‘‘is 
so beautifully sharp that it brings out the minutest details,” 
when confessedly he has not compared that photograph with the 


on nervures my be compared with some forms in 
e fo ‘pad and found to agree to & certain extent is very pos- 
; Ít would’be singar if it were otherwise, considering the 
extreme variation in the neurgtion of Lepidoptera, and the prec- 
tical certainty that the system of neuration in all orders of insects 
can be homol The presence of dense frassverse reticu- 
lation in a lepidopterous insect would decidedly be an anomaly ; 
but its abeence would not prove that any fossil did sto? 
belong to the Ephemeride, for in some recent genera of the 
latter, such as O eunis, Lachlania, &c., the transverse reticu- 
lation is so far abeent as to be reduced to a few nervules that 
t be counted on the fingers of one hapd. i 
upposing, for the sake of argument, that my asse tbn may 
be based upon false premises (and no one iginfallble), Zreye- 
ris would probably be relegated to that heterogqneous assemblage 
of attinct forma o insects possessing densely reticulate wings, to 
. 
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accommodste which the order P tera has been formed. 
It is not for mg to here dhter into an examination of the mate- 
riis included in this so-cajled order. It will suffice to sey thet 
i oF them cauld bo Soap ee of bolag TE DID IECUR 

eee colt at tose d d autho insgci» (and therefore 
flowers alsq) exist co aap According 
eae as op is evidence of their 

I decline any furthfr discussion on this subject until Mr. 
Wallace hes etamined tho fomil, or has obtained evidence df, 


its, frqm some one mos judgment he Me eere: 
cose tus hee fee hari mie 
Lewisham, April 25 R. McLACHLAN 


SERE d . 


Captain Cook's Accuracy 


e narrative of the U.S, Exploring 
board ship d the of tho work, end was placed by 
n his return, in 


"as they were recorded. ab the 
for final chronometric errors and 


y 
being prepared for publication, A comperison of the narrative 
atlas, pablished ocr aie will exhibit differences of 


scale, so. that e nipit inaccuracy of the draughtsman 
ver will canse a difference of several minntes, Turtle 
will be found to be in about 178? 22° W. long., but the 
the island (vol. 2, p. of the Atlas) places it 
ee: 178" 16, 1 W., while Den- 


1856, places it in 19* 49’ 11* S., and 178" 14' 42” 
Woohsei ba cecal monat t Baca A 


a differences which might readily 
points of observation having been used, The difference 


in the outline is not material. 
As Cook placed the Island in 178° W., he was fifteen 
minntes in error; while Wilkes E e EM 


the former now bome on the Bria Adiinlu che 
from what he says upon this subject, con- 

EM UE bk, instead of his chart: which was published 

. The second example of Wilkes’s inaccuracy, 

cited the writer, is that he found from a position which he 
at Savail, & trend of coast from that es shown 


Island 


E 
In 


of 
the mince ada quon 
if only a 
In criticising the P n EON as Cook, Vancouver, 
2nd Wilkes, it should be borne in mind that the expeditions which 
they commanded were for exploring rather than pur- 
poses, and it is rather a matter of surprise that they should have 
come so near the truth when we consider the crude materials 
with which they 


Wohin, D.C, U.S. "Nay, 

e 

Y p C., April rr 
Sense of Force and Sense ofgfemperature. 


"tt f. T. B.'s"! discovery " of the distinction 
sensations—or, nus i ur d CLIE wi 


longitude àlias 
the genera char of the Pacifi, she IIL, which is ona | 


Ey eaa ae hee ne ee 
anticipated by Algtander Bain in his wor on '' The Senses 
the Intellect. 
Againg your 5 
draws between ute and relative muscular sensations and 
sensations of temperature are wholly illasory. How can it be 
rear edad seo gee and improves absolute sensations 
Watts waste’ ly his sensations enable him to determbie,not 
ie 


Ee A ig 
on the postage is charged. i see ee apr 
to letters are over, and others under, an ounce 
in weight, and thus are in fact relative, not absolute, as 
“J. T. B." seems to suppose, 


“J. T. B.'s” assertion that *'the 
may also be rendered absolute to a certain 
extent,” to his illustration of the plumber who j 
whether the heat of the soldering-bolt is adequate for pur- 
pose. iini arog sensations are, in truth, purely relative, 

wn from them being based upon a comparison 
of present and previous sensations and present and pM 

of their results, AKR 
k Lane, April 23 
. 


Mr, Preston on General TempBraturc-Etrullibrium ) 


My attention has beon arrested by M: S. Tolver Preston’s 
peper on general temperature 
p. 460, and by a letter from mE ae nume (ps 55h 
fng onte miling literary ambiguityin it. this implies 
that the paper is o rial e 
to protest, and to si and to state thet it Js of confusion of reasoning 
unsoundness. 

I do not know how many sins dynamics could be dis- 
covered by carefal t at least two pervade it 
UU TE (0) the sarumptlon that the sinple relationship 

hich exists between the movements and the temperatures of 
Molecajei òf matter erlitt also hettrean tie corem QR ed the 
temperatures of masses of matter; (2) the assumption that 
gaseous tholecules (simple or compound) whose bond is chemical 





affinity differ mechanically masses of matter (stellar or 
otherwise) ın sire and weight only, wheress really differ in 
* muititude of other ways, and notably in city; and. from 


this difference alone It would be easy to show that thf analogy 
in the paper is fanciful and its reasonings and conclusions 
invalid, but I rés your spect. 

In conclusion l would say that I mm met writing agains 
hypothesis of Nig eet eer bajum itself. It may or may 
not be true. amcrt is, that this paper gives no real in- 
forniation about it, . Wma. Mom 
133, Upper Thames Street, E.C., April 26, 





The Migration of Birds : 

Ir was becante Prof, Newton mentióhed such fistanfi as six, 
teven, And ten miles (vide NATURE, vol, xix. p. 434), in connec- 
tion with the flight o migratory bids, that | forward 
the matter of temperature, and the latter still appears to me to 
have as much bearing on the question, as has the density of the 
atmosphere, 

The intense frost on Christmas eve, 1861, was sald to have 


during the night, many dead birds were ound, 
resulted from cold, not from starvation, for the weather was 
open until within a few days of Christmas day.e Now, if a frost 
oF this seventy has such oh affect on -hfe, surely i» must be 
conceded tha temperatures from ~ a —tüibse that. 


would reign betwoen six e pase vith &urface 
teh of + kp vof fe [: 


z a a e between te gler 
siew a dutant yea: horltoth an See 
For instance, to obtain a po ae ol 


REDE 
lay wuiles off. Similarly, if dh 
of 5,000 feet beruufed to the haie that constitutes 


Marry neta be, igi ce ipo a "length, 
jfumey is 1 ‘miles a 
deviation of some ra* on dither dy ofthe true direction of fight 


. e " 
* LE e 


e 2S >œ ^. z . 4 


ent's illustrations of the distinction he ' 


7 (whatever thet may be), bat ete iets ot" 
standards, 


` e 
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can bo malig by migrating birds, without lea them out of | history. Happily, we have said, they have found a 
giew of their destination, With ahorter fi evident tho worthy one-one whose. is in every 
misty of the nig, i : nang s a oed aded ree CIL mal 

A conduct, o act help to 
Miley lita a aro ly noc cannot Mu ey them a really neat peSple. Howe desirable we faa: 
fights large ed the od ey wing mios pnl thee think the fedoritlon oer A eolonies £o be, any 
,{3 not mnch fear of their loaing th oreover, if they advocacy of jt in these pages aid ide bem ogc Still ; 
“do go wrong, dawn must emuredly bring back their powers of Wo cannot bet think char je would ve been a good thing 
vision, E. H, PRINGLE, dn many ways—a good thing for the colonfes themselves, 


Beckenham, April 27 


An Observatory of Newton's? 


THERE is a tradition associated with e domed building, now 
covered with ivy, situate on Stamford Hill, that it was once 





LE by Sir Isaac Newton, Can any of 
rdum aid n upon the subject? Immé- 
the revolving dame there tsa well parere: 


ton tow raria Hla wib wai) in whch lo 
shaped stand, supposed to be of iron; this may have formed 
part of the bese of a telesco ewope, but no information upon the 


subject can be obtained from 
CHARLES {Coppock 
Grosvenor oad, Highbury New Park, No April 23 


e. Waterton' SN asdorngs.cácetau cons 

Oxx would like further information respecting the “nocturnal 
flies " which tettle on the udders of cows or goats, and may be 
ween. on moonhght nights. Many and coleoptera 
and & few hymeno bat are not known to 


ptera are 
adopt the habit described. aaa ro are any 
nocturnal ? Hanzy H. HIGGINS 





_ 4 STATUE TO. CAPTAIN COOK 
HE Australians have found a hero worthy of their 


,&nd Capt. Cook has at found an 
Zogtah-menting porle to take occasion to honour 
Phe o of one of the greatest of 

Engiabmen. ` The mystery o ug Tetigence of our) x 
but unwieldy Geographical Society on the 
occurrente of the centenary Cook's d still re- 
mains unsolved; they did mot even send a represef- 
tative to POE 106 the esent of the enthusiastic 
French geo the weather too rough for the 
t Ee. we believe volunteered to the indif- 

t Council tego to the Paris meeting ? We are glad 

for the credit the nation that it has not been left 
to the foreigner to recognise the greatness of 

ono wi England's greatest navigators and discoverers. 
Our May that some time since a statue 
of C adormed Waterloo Place, near the Atheneum 
Club. The statue was admitted to have been exceedingly 
happy in conception, and successful me execution; it is 
to represent the great naviga ‘within 

the oem of the east Australian coast which he saw 
near Cape Howe, to the south of Sydney. It was for 
this city that the statue was designed, and it was to 
e the work of Mr. Woolner, that on February 25 

last one of the greatest demonstrations took place that 
has been witnessed in Australia since the first shipload of 
convicta was latided at Botany Bay. When we said that 
A had found a hero, perhaps wé spoke too widely, 
for only New South Wales as represented by Sydney, 
seems to Have jSinechitetife demonstration to commemorgte 
the cen of Cook's tragic @nd and tHe unveiling of 
. his statue , Ít seems to ps a greas thing for a people to 
have a worthy ga dero, and since the days when 
Isaac, and probably long before, every 

nation of apf note has bad its aero or demigod in 
whom all the nationaj virtués, have" been embodied. 
1 Hi idee have tHe makity®of a great people 


while they have a rgbt to t our 
d po Papen they wouldelike- to have ‘a 
own te =e gney s g-pSint in«heir 


d’ conducive to cordiality amongethem—had they ell 
to do honour to one so worthy of honour in all 
and to whom, in, a sense, they are indebt@d for 
thelr very existence. 
gina’, could have been more successful than ame 
Legi in Sydney on February 25, to assist at 
veiling of the statue by Sir Hercules Robi Cras 
a universal holiday. bably there were not much less 
than 100,000 people in and around Hyde 
Park at the time of the o 
of all classes who had untarily given up their 
work or business for the day, gpparently, to a large 
extent, from genuine enthusiasm towards the man who 
first landed near the site of what in a few years has 
become one of the finest cities in the world. The 
statue seems to have given universal satisfaction, and the 
enthusiasm reached its height when Sir Hercules Robin- 
gon unveiled it at the co ion of a soljd and suitable 
qe In his address the Governor traced in a sympa- 
c manner the career of the hero whom they had 
ered to honour, from his birth as a ts d 
unfortunate murder at^ Hawaii Sir Hercules 
a owes seem to be well up in the latest evidence 
to Cook’s death, and seems, as of old, to have 


Sana it to mére savagery, whereas it seems pretty 


Clearly ascertained that it was a blunder on the part of 


the poor natives, We have so recently written on the 
character and work of Cook, that it is unnecessary again 
to En over the same ground. Sir Hercules very happily, 
the moral of Cook's life to 1 thes people of 

cy. He was a man who pursued knowledge 

2: his scanty opportunities afforded : who valued science 
and endeavoured to do all his work by its light and 
guidance; who treated those under his command with 
the greatest consideration, and exercised the utmost ten- 
derness and h towards the natives of the various 
islands with which he had any y dealings. “ Such a statue 
is creditable to ourselves," Sir H justly concluded, 
“as marking our admiration of the character agd services 
of the man, wand our gratitude for the benefits which his 
discoveries have conferred, not only on Australia, but also 
on the world at large. . . . There is scarcely a lad born in 
this country who has not within his reach educational ad- 
vatages superior to those which were available to repens 
Yorkshire peasant boy, and I hope that the history of his 
early life may not be thrown away a the young, but 
that many a child in the future learn at the foot of 
this statue how a faithful, patient, cheerful attention to 





the details of daily duty, however monotonous and com-: 


monplace, will bring its own reward, and may nd 
B in the case of James Cook, leave behind a noble an 
hable memory.” 

we regard it @s right and | proper that this fine 
statue should have been erected in Sydney to Cook, we 
think, moreover, the ple of New South Wales would 
only be carrying out the work of Cook if they took some 
step to obtain a more ehorctigh knowledge of these Pacific 
islands and seas, for a knowledge of which Cook did so 
much. We recently referred to the lecture given them 
by Dr. Miclucho Maclay on the want of a zoological 
station at nes and we would suggest that the people 
of Sydney, 


gut the work they have so well by ee 
an institution, tha? under pro ce woul 
immgnstly to our Edd of olen nee interesting 


e 


elped by the other Austrlian cities, should . 


ceremony— people . 


* is foun 


-— * T 
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waters... Meanwhile let us be thanigful that they have 
done-.so ing to redeem the race to which Cook 


belonged from the charge of imeensibility to his greatness, 
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THERMO-CHRAMCAL INVESTIGATION 
T HE antzpductign of a new method of research, or the 
E inyÉntion of a®new instrument, has” repeated! 
marked an epoch in the development of more than on 
branch of natura) Brn The last few years have @it- 
nessed the introduction into chemical research of a newe 
methed of examining chemical : a method which 
upon the study of those thermal reactiéns 
which accompany these changes. 
The-older methods of chemical investigation failed to 
“throw tnyedefinite light upon many important problems, 
some at least of which have been brought a step nearer 
complete’ solution by the application of the newer method 
of thermo-chemical measurement. : 
When solutions of two salts are mixed, the products of 


e the mutual action of which salts remain in solution under 


the i conditions, it is frequ found im 
MEE delent termine, by means of the ordinary Anala 
.processes, the chemical distribution of the mass of react- 
ing matter at the expiry of the experiment. 

. Again, there are certain acids which undoubtedly form 
two series of well-marked salts, but which appear to be 
capable, under Certain ill-defined conditions, of forming a 
third series of unstable saline derivatives. ow to deter- 
mine the basicity of such acids has long been one of the 
unsolved problems of chemistry. 

Once more, the ordinary methods of investigation have 
failed to supply us with any far-reaching generalisation 
concerning the stabilities of series of compounds, Certain 
relations have undoubtedly been traced between general 
chemical properties of erp. tbe properties of 
their constituent elements, and the stability of these com- 
pounds, but, nevertheless, the shadowing forth of well- 
marked generalisations; connecting stability of compounds 
with chemical structure, from which generalisations exact 
deductions, capable of experimental investigation, might 
be made, dates from the introduction of the thermo- 
chemical method of investigation. 

. That system of notation which is now employed in 
chemistry, although of the greatest value, is nevertheless 
far from being Esc ib fee to tall any hine concert 
the changes in forms of energy involved in those changes 
of distribution of mass which it formulates. Previous to 
the, introduction of the thermo-chemical method little or 
no exact knowledge regarding these changes of energy 
was in the possession, of chemists. 

Chemists were long aware that certain reactions were 
possible only under stated conditions of temperature, 
pressure, &c., but until measurements had been made of 
the amounts of beat evolved or absorbed in these reactions 
they were unable to generalise the connection between 
the conditions of the reactions and the possibility of their 
occurrence. 

, Such are some of the problems which have been at 
least partially solved by the new method. 

^ The fundamental position df thermal chemistry may 
be thus stated: “ Every chemical change taking place 
without the aid of extraneous forces tends to.produce that 
body, or system, in the formation of which the greatest 

evolution of heat occurs.” y 

As a deduction from this statement Berthelot formulates 
his law of maximum work as follows :—“ That salt, the 
formation of which is attended' with the greatest evolution 
of heat, is always produced when those salts, from whose 
mutual action it may be formed, exist in solution in à con- 
dition*of partial decomposition." 

MMC insfances illustrative of these generalisa- 
tions might be«cited ; let one or two suffice. Chlorine 
decom: s dry sulphuretted hydrogen with formation of 
Hydrochloric acid and separation of sulphur; iodine floes 

* 
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: about decomposition, the products of the reaction being. 
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not decompose muphureted. hydrogen undez"the samé 
ell ‘formation of hydrochloric acid ande 
rst change is accompanied with the evo- 
lution of a considerable quantity of heat; the formation 
of hydriodic acid and sulphur, in the second case, would, 
involve the absorption of much heat. If, however, the 
action of extraneous forces, be allowed to superverte, a 
new condition of equilibrium is attained ; add water to * 
sulphuretted hydrogen and iodine, hydriodic acid and 
hur are produced. But the solution in water of 
hydriodic acid, which is the potential product of the 
reaction, involves the evolution of more heat than is 
absorbed in the reaction itself. . ! 
Iodine scarcely decomposes water, but if sulph 
acid be added to water, iodine is capable of, bringing 


hydriodic and sulphuric acids 


(H,O + I, + H,SO, = H,SO,+ aHI). 

Now it is found that the formation of sulphuric from’ 
sulphurous acid is accompanied with the evolution of a 
considerable amount of heat ; if, then, the d*com on 

formulated 2H,O + 21, = 4HI + C$ be started, the com- 

bination of the oxygen thus produced with tffe sulphuyous 

acid present causes the evolution of mre heat than woukd 

be evolved in any other series of chemical changes which 

could occur among the bodies presente - 5 

The applications of the thermal.methéd in general 
chemistry are many and important. I propose briefly to 
consider some of the obtained by this method, 
as shown in the phenomena attending the neutralisation 
of acids; in the changes which occur on mixing solutions 
of two salts which are capable of undergoing decom 
sition with the production of salts themselves soluble 
under the conditions of experiment ; in thé measurements 
of (so-called) affinities between elementary bodies ; «nd 
in one or two other reactions of general interest. 

The neutralisation of an acid by an alkati is attended 
with the evolution of a constant amount of heat; in some 
cases it is noticed that the total amount of heae%volved 
is independent of the relative quantities of acid. and 
alkali employed, while in ótHftr cases the total heat evo- 
lution may be divided into two equa® portions, one half 
of the whole accompanying the*addition of the first por- 
tion, and one-half accompanying the addition of. the 
second portion of alkali. Those results evidently point 
to the exhaustion of the available energy*of the acid (or 
alkali) as a phenomenon which takes place in 
stages. The thermal results of neutralisation phenomena 
are rendered more intelligible wher? we fhat mm acid, 
the neutralisation of which is accompanied with the evo- 
lution of but one quantity of heat, is also a monobasic 
acid; while in the case of a dibasic acid the total anlount 
of heat evolved on neutralisation with alkali is diyisible 
into two distinct portions. Further, a difference is trace- 
able between the thermal phenomena which attend the 
neutralisation of an acid by caustic potash or soda, on the 
one hand, and by ammonia on the other. ri 

The reaction formulated e 


. 
aKHO + H4S0, = K,50, + 230, 
involves the expenditure of 31,00d thermal units; But the, 
reactiong NH3 + H,SO, = (N ,ifatteaded with 
the expenditure of but 28,150 thermal units 2 
If, however, a compaynd mor strictly com ble with 
caustic potash in its chemical Ed ER loyed to’ 
nentralise sulphuric acid, we find that th evolved is 
equal in both cases; ghe reaction . Y 


aN(CH),OH + 1.80, = (CH) ISO, + 3H,0, ~ 
is attended withthe evolution of 31 ermal unjts. . 
t eacfions, the 


2. 


From the poiat of view of their tff 
alkalis (incfuding"thalhunt hydroxid) and ffe alkaline 
earths, are strictly eqd'ivalent, 80 far as the power of 

e . . e è . 
*. e 


e fe e m . * 
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neutralisiag óne aid the same dnount of sulphuric acid | the so-called 


is concerned. ! * 
* The effect of substituting various comp®und .radicles 
for the hydrogen of ammonia, is well-shown in the pheno- 
mena attending, the neutralisation of acid by afnmonia, 
and by those substituted products. The introduction of 

a C,H, +: group (C,H, CHp &c.) into the ammonia 
2 molécule produces a substituted ammonia, the heat of 
neutralisation of which is the same as that.of the parent 
body; but if a negative radicle (such as C,H,) be rie. 
tuted for hydrogen; then a compound is produced in the 
neutralisation of which less heat is evolved than in the 
neutralisation of the parent body. Thus the neutralisa-, 
tion of hydrochloric acid by ammonia is accompanied with 
the evolution of 24,540 units of heat, while the neutralisa- , 
iion of the same acid by aniline (NH,C,H,) is accom- 
panied with the evolution of only 15,000 to 16,000 thermal 
units, ; 

When solutions of two salts are mixed under condi- 
tions such that the products of their mutual action remain 
in solution, th measurements throw very consider- 
able light on the progress of the chemical change. 

- The probl@m presented by the phemonenon now under 
consideratidh is one Bf those which are peculiarly difficult 
of attack by*the older methods. If a third body were in- 
tfodaced into the rfixture of salts, which should combine 
with, or render insoluble, one or more of the possible 


cts df the action, a new co ion would be 
itiated, new chemical changes ey occur, 
and we should be unable to say whether the results 


obtained were really trustworthy representations of the 
action which had taken place between the members of 
the original system. 

But measurement of thermal changes involves no dis- 
turbance of the equilibrium of the reacting chemical 
system, and at the same time it yields trustworthy infor- 
mation régarding the changes which have occurred in the 
distribution of the mass of matter comprising that system. 
To take an example :—On adding a solution pf potassium 
chloride to dilute hydrochloric acid no thermal change is 
noticedy on adding a solution of potassium sulphate to 
dilute sulphuric acid heat is absorbed, the amount of heat 
so absorbed increasing with the amount of acid added, 
until a limiting point is reached. If the solution of 
potassium sulphate be made more and more dilute less 
and less heat gs absorbed. Now these facts evidently 

-point to the occurrence of two processes of chemical 
change in thé above reaction, viz, the direct action, 
formulated H,SO,-+ K,SO,=2KHSO,; and the inverse 
action, formulated : 

eR HSD,-- H,9 = K,SO, + H80,-- +H,O 

Weare thus taught to regard this chemical change 
as dependent on the conditions of the experiment, and 
further. we obtain a glimpse of the decompositions and 
recor&positions which are continuously occurring among 
the molecules of out seemingly stable compounds. 

If solutions of zinc acetate and sodium sulphate be 
‘nixed no thermal change is noticeable, but if solutions of 
zinc sulphate and sodium acetate be mixed, an evolution 
of heat LN is to say, a chemical change (or a 

herfiical 


series of c P pioceeds. Such an experi- 
mentes this, besides wing light upon the special 
chemjcal under consideration, leads to a clearer 
“conception of thos® phrases 6 ng acid," ‘weak base," 


than were generally to hẹ fo before the introduction 

. of the tlagmal method into chenfistry. A strong acid is 
ride en aed In theeformation of the salts of which 
mueh héht ig evolved, and a weak acid is one in the 
formation of whose salts little hea®is evolved, or heat is 
ey uin If thereforé the heategof neutralisation of two 
acids by given bases be khown, femay become possible tay 
predi what chemical changes wilitoMeur en given 
salts of thse acidş are mired, a rs . 

Attempts have been-mad® from time to time to measure 

e . 


. » 
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j of the elementary atoms. These 

attempts ha S ebi gavanced, and the whole 
problem of ity has begn much defined -by applying 


the results of thermal meagurefhents to chemical reac- 
tions. LU - $ * 

If chlorine bê mixed with hysiegeg, 
be exposed to daylight, hydrochloric acid j 
with evolutifn of a large amount of feat; the fo 
hydrobromic acid from its elements is acegmpanied with 
thegdevelopment of less heat, while hegt js absorbed, in 
«ihe formation of hydriodic acid from“its elements. These 
thermal reactions show that more energy changesform 


and the mixture 
roduced 


in¢he first than in the sétond; and more in the second * 


than in the third of these reactions. The amount of 
energy of motion which is convertible into thermal 
energy, under fixed conditions, seems, therefdre, to* 
measure the mutual affinities of ical elements, - 

But we do not know what is the amount of energy 

t in decomposing the molecules of hydrogen and 
chiorin e; the heat developed in the reaction 

2H + 2Cl = 2HCI 

is therefore the sum of E» De and vede un 
c during the cycle of chemical chang e initial 
Rud fal acu OE Oe are chlorine and hydrogen 
molecules and hydrochloric. acid molecules respectively. 
"Therefore it is evident that thermal measurements do not 
give data which suffice for determining the absolute 
affinities of the elements. m 

If the elements comprised in a natural group be con- 
verted into similar compounds—say into oxides—-and if 
that element in the formation of whose oxide the greatest 
amount of heat is developed be said to have the greatest 
affinity for oxygen, many remarkable relations may be 
shown to exist between the affinities and the atomic 
weights of the elements in such a series, Thus Thomsen 
has shown that in the.group comprising magnesium, 
calcium, strontium, barium, the ity for chlorine, 
bromine and iodine increases with increase of atomic 
weight, while the affinity of the haloid compounds of 
these elements for water decreases as the atomic weight 
of the elements increases. Many more unt 
interesting results are brought out by Thomsen in the 
same paper. ` 
The results of thermo-chemical investigation—a few of 
which I have endeavoured to sketch in thinnest outline— 
suggest one or two considerations regarding chemical 
action in general, and regarding some of those problems 
which yet remain to be solved by chemical science. 

The older theory of chemical action is based upon the 
idea that the reacting bodies exert force upon one an- 
other; the word affinity has thus a positive meaning. 

Recently the view has gained ground, with some che- 
mists, that a chemical change is but the outward repre- 
sentation of a loss of energy occurring within the reacting 
system ; that no positive force is exerted between the 
reacting molecules, but that the system, as it were, falls 
to pieces because the conditions are realised under which 
a loss of energy is possible. 

The latter view, I think, falla to account for the facts ; 
there is no doubt that it expresses a truth, but surely only 
a partial truth. 

General considerations, no less than those derived from 
thermal measurements, compel us to regard the first 
action between two elementary molecules as consisting 
in a decomposition of those molecules with the produc- 
tion of their constituent atoms, which afterwards combine 
with the formation cf new molecules. But the decompo- 
sition of elementary molecules involves the expenditure 
of en ; in other words, there is a mutual action and 
reaction between these molecules. If this stress ,be fe- 
garded from the point of view of one set of the aeg 
molecules only, wg certainly have positive forcé exerte 

It is not a mere negative loss of energy, but a positive 
acon `of one kind of molecules upon dhother kind of 

e a 


. 
* 


ion of * 


" 


special 
eacids replaceable by metals under definite conditions? 


k 


I 


‘circle, said by Heer to be miocene, are really of that age. 
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molecules; and the amount of force gaerted is different 
for different elementary moleeules. ^ Hegce chemical 
affigity 1s a positive force, Tha mutual action and reac- 
“tion between the mo systems inyplves the loss (or 
gainfof-energy, but this loss of energy ot furnish a 


complete agcount of the pen a 
. ‘Thermal peasurements enable us to determine the 
gani i entding or leaving a given chemical 
uring” 


pea passage from one state to another. 

measurements, therefore, give us most valuable 

information concerning the phenomena exhibited by those? 
: e 


systemg. h 
The results obtained By th S show age 
great is our ignorance wi to the progress 
ehemical reactions in general; and they suggest many 
éxceedihglf interesting problems which will doubtless ere 
lóng meet with satisfactory solution. "The great problem 
of chemistry is to determine the connection between the 
structure and the properties of molecules. To take a 
ial case, it may be asked, why is the h of 


Many facts are known which enable cate are partial 
answers to this question; doubtless, th investign- 
tion, taken in conjunction with other methods of research, 
will some day furnish the complete answer. 
Steen erc have already shown us that 
sies changes in elementary molecules are accom- 
panied with changes in the en of thése molecules and 
that the same generalisation holds good with 
isomeric changes among compound molecules. 
whole question of allotropy is yet in its infancy. 
. The thermal method promises to throw light upon those 
phenomena which are sed together under the name of 
valency, and per to furnish an answer to the query, 
thy does the valency of elementary atoms vary? The 
new method is full of hopeful anticipations. 
. ! M. M. PATTISON MUIR 


to 
ut the 


ARE THERE NO EOCENE FLORAS IN THE 
ARCTIC REGIONS ? 


N NATURE (vol. xix. p. 124) I expressed doubt whether 
the beds containing fossi] plants in or near the Arctic 


It seemed to me then very probable, but now I may say 
certain, that at least all those said to be /ower miocene 
are truly eocene. The article was translated in Das 
Ausland, Np. 2, 1879, and replied to by Heer in No. 8 
Mie 24) of the same journal. In this y he, as 

: combats my views, and, although affecting to 
believe that I had written without thought or previous 
study, he devotes eight columns to contradicting me, yet 
without bringing forward any fresh evidence whatever, or 
indicating any sources of information which I had not 
already consulted. 

Heer contends that all the known fossil floras contain- 
ing dicotyledons, from all lands within at least 2,000 geo- 
graphical miles of the Pole, are either cretaceous or 
miocene. I think, on the contrary, many of them are 


eocene. 

be ie ding Gets for paf against the hypothesis of a 

miocene age for so large a proportjon of them may be 
1. great similarity of the floras 

of latitude 70° to’ those of 47° and 46 


(miocene of Heer) 
, 98 species out of 


363, or more than 25 per cent. being common to both, | 


even in the present state of our knowled This, 
according to existing plant-distribution, udes their 
being of the same age, unless the more southern ones 
.grow in Alpine or even hilly regions; but no one has 
ever cbntended that they did do so. No floras so 
much dike, and assimilating so closely to those of the 

t day, cowld have grown sim eously at*the 
same level in such widely different latitudes. ' 


‘ * 


' 
* 
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Against this Heer states that a number of trees extend ' 


from the ef Italy to the 7oth parallel, ds the firs, +, 
birches, bird-cherry, and mountain-ash. - This ` 
fact has Bj ing on the subject, since the trees are 


Alpine, or, at least, not in any way characteristic of the 
lowland flora of North I or of latitude in Europe. : 
Secondly, he says that the fifty-nine phan 
found by Feilden in Grinnell Land between 81° 44 and 
^83, forty-five are European, and six of hesa ae no ot 
foumd in Swiss valleys, but also in Italy.’ This shoul 
not have been advanced, being quite beside the ques- 
tion, unless he wishes to make believe that the present 
floras of Grinnell Land and Italy resemble each other. 
They are, in fact, all Alpine herbaceous plants, and have 
nothing to do with the fossil forest floras in question; 
besides which, the level of the Swiss valleys m which 
these six grow is not stated, and there is nothing curious 
in Alpines ee dri Thirdly, of 559 es of ' 
pcr of Isle of Saghalien, 188 are found m 
witrerland. Such occasional examples pf wide lateral ` 


distribution among plants are well known, and might 
often be adduced, without ing the quegtion in the: 
remotest degree. Tho present ibution Of the same 


types ot'plants, trees, &c., as those which are found fossil," 
have alone any bearing on the subject. Heer, to sustain! 
his theory, must prove that forest floris extend in somg! 
other parts of the world with a much less degree pf change’ 
than we have ience of in ou rconthent, over not less | 
than, 30° of latitude, and in about the same Idngitude. z 
2. The extreme improbability that the plant remains of : 
the eocene, a far more important formation than the: 
miocene, should have been alone overlooked in a series’ 
of deposits abounding in plants of immense extent and’ 
thickness, and continuous, it is supposed, from the middle 
cretaceous to the miocene. The absence of any ' 
intelligent explanation of the complete break in the. 
sequence, which Heer's nomenclature implies, and of 
which there is not the least stratigraphical evidence» The^ 
vastness and immense extent the formations ‘which- 
are ascribed to miocene. The universally admitted fact > 
that continuous land existed in the north betweeh Euro 
and America from ETC. times, as proved by the’ 
puru records of continents, and supparted ' 
y other considerations, and which must have left records: 
at least in proportion to those of*the ‘miocene, since vol-: 
canic, the preserving agency, was active throughout the: 


whole time. 0029 Pad, 

Heer characteristically meets these important objec 
tions by stating that at Éisfiord, in Spitzbefgen; tljeré üre- 
1,000 feet of strata between the creta. id docens: 
which' he thinks doubtless represer the wet is 


strange to find any one with the least knowledgespf.strati- 
graphical geology simple enough to advance suchrevidence. 
as the presence of 1,000 feet of beds at à single spot, in 
dealmg with so colossal an interval as that between, the 
cretaceous and miocene, especially when the latter alone, 
over the area, is several thousands of feet in thickness. 
Besides Nordenskjold,! from whom Heer derives his in-* 
formation, says that the miocene (of Heer) Kabitually rests 
upon the cretaceous. a^ oce ee 
Heer further says that there is a deposit viti Tower: 
miocene mollusca under a miae deposit. 'Bhis ia 
exactly what I should expect ; for the same regsons" that; 
makp it improbable that the fpr ifrglosene tipply eqtally , 


to these mollusca. e ; 
3. The much higher tesperaturts Tere inthe, 
eocene than in the miocene, snd Whie& could ónly have, ° 
permitted the growth of such temperate Horasein spch 
high latitudes in the eqcene period, according to existing 
laws of plant distribution, — . ẹ En" 
Although I showed tefwa/rm: tat a mean temperature 
figher b g F.eingthe northern hemisphere would in- 
laby ha praduced approximatelf just the sèries of 
° T Bacula to pf, Geet, Mag , vol ine t 
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eocene floras that are met with in England, Iceland, 
e Greenland, Spitsbergen, and GrinneB, d, and that 
from Heers miocene standpolnt no orm increase 
could do 4p, his eight columns of reply do note embrace 
this question. 
4. The total absence of any characters amon the 
plamts themselves, which would preclude their being 
* considered eocene. 
To this I must also await an answer until eocene floras 
are better understood. Heers reply contains none, * 


It is obvious that if he has no more to say than this, the 
balance of the evidence, even as it stands, is already 
actually against him. But it is far more conclusive than 
I have represented it to be in the above summary. 
^ We are told to believe that enormous deposits, many 
thousand feet in thickness, vast in extent, and resting 

bere conformably on the latest cretaceous beds, 
and indeed stratigraphically indistinguishable from them, 
are not as we should expect, in ter part at least—the 
next succeeding older tertiae Dalii wniocens. Weare 
‘not to quegtion the reality of the marvellous gap thus 
created ; not to point out that climatic considerations are 
entirely against the miocene age of the beds; hot evento 
guggest that the t evidence relied upon quite fails to 
support it; for Heer,like an infallible Pontiff, has, os 
plant evidence, pronounced them miocene. 

He has ice to excommunicate me in his concluding 
para h, of which the following is but a feeble transla- 
tion :-—‘ The incorrect assertions and conclusions of Mr. 
Gardner proceed from: want of knowledge or disregard 
of well-ascertained and solid facts, and it is much to be 
desired that those who occupy themselves with such 
-dificult questions should first acquáint themselves with 
the facts before they express upon them such positive 


opinions.” : 
I, however, to use a quotation, do not feel ^one penny 
the worse." 

The miocene hypothesis, which is not a scientific one, 
and would have been gladly overturned by Belt, rests en- 
tirely upon Heer sinterpretation of the plants. I havethere- 
fore, I presume, bit to show how completely unreliable 
in this case Heer's interpretation is, to break the spell of 
infallibility attaching tq his work and to reopen the ques- 

. tion for solution by scientific thought—“ the application of 
past experience to new circumstances, by means of an 
observed ordey of events," as Clifford put it, In the first 
pare what are the “ well-ascertained and solid facts” of 

eer? J have looked at the Bovey Tracey beds formerly 
described, and errongously, as miocene by Heer. Taking 
the ferns, with which I am just now most ar, I finda 
form described as Pecopisris lignitum, and this species 
was at the time no doubt a "solid fact;" but I.&ubse- 
ently find Heer describes this same fern as Aspidium 
dite ime | extraordinary to relate, as Dryandra 

3 AM dus solid facts? Because he how 

-of the species as an Osmunda. I might analyse Heer s 

*.* golid " to a considerable extent, but refrain from 
- doing so until the proper time arrives, in the pages of the 
preety jin te Society. In the meantime I cannot 
but considerthat his caution might more justly be applied 

to hipttself ; for whilst I, at least, have had access to all 

EM published facfs, I expressly stated that those I 

chigtly felied upo& were unpstblished3 I therefore marvel 
that he should have writen s& positivel on so difficult a 
questia without least, endeavouring to acquaint 
himself with gne Htest facts. 

: eer either does not possess, it appears, the know- 
ledge requisite to separate stageseof the eocene from the 

e miocene, or he misapplies it.» Df afi the floras he has 
| deScribed.but oneds for "him, eoterf, and about this he eg 

: e Berszkoklenforg," 1861 pL. ix. £ a. 
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resses the grea doubt. This: e “great work"! 
En che ocara as cA, waa o large tin cond be 
amply illustrated in ten not over.crowded plates, for I find 
the same species doing duty on more than one under 
different names, Befond this he only claims to “have 
studied the flota of Monte-Bolc8, *Sitpough bg has hee 
lished nothjng upon it, and to have seen “gngny plants, 
of the English eocene.” Of the Monte-Bolca flora I can 
say li as when I have been to Verona, where, I 
Sdiere dure collections exist, tpe «curator has been 
*hbsent ; but of the latter I can say that Heer's “many” 
mist be used in a limited sense, for whem he *fisited 


Fhgiand, before either” Mitchell or myself had com- * 


menced collecting, the collections open. to him were 


meagre indeed. į 
Although, however, Heer modestly claim$ tb have 
described but one eocene flora, I believe credit is due to 


him for describing several Among these the most 
familiar to us is that of Bovey Tracey, lithologically and 
paronit oed TE resembling some of the middle 
eocene beds of Bournemouth, only jeighty miles distant ° 
from it! Heer may, of course, deny their eoceno age, 
and I cannot convince him by letting him see the speci- 
mens, as I did Ettingshausen, who, after being shown 
leaves, fruits, seeds, and spines, said the matter must be 
considered doubtful unless ] could produce .Seguoia 
Couiisiæ from Bournemouth. This, on Jooking through 
the cabinet of conifers, we found in abundance, not only 
from Bournemouth, but also from Alum Bay. This is bat 
one instance selected from near home. If we look at 
Heer’s tables in the third volume of his “Flora Tertiaria," 
we see that all the floras of France, Germany, Austria 
Italy, and Switzerland are called miocene. The floras of 
Sotzka, Haring, Monte Promina, &c., although eocene to 


those who described them, are not so to Heer. He, in 
fact, persistently misrepresents the relative i rtance of 
the eocene and miocene formati which he alwa 


reversed, almost ignoring, indeed, the existence of the 
more important of the two. Fortunately, accident has 
given fo me what it has denied to Heer after a life of 
study, that is, access to large series of undoubted middle 
eocene plants ; for my own collection, from Bournemouth 
alone, cannot number less than 10,000 selected specimens. 
These plants reveal how closely many of Heer’s so-called 
lower miocene floras assimilate to the eocene, to which 
they doubtless belong, and that forms thought to be 
characters E of the former are really only met pom 

e latter, and that other species, i ugh f 
are misleading and negative, so far as aarding evidence 
upon this question. Of course Heer could not be ac- 

ualnted with the unpublished ei ind floras, and un- 
fottanitelv their publication must be a work of time; 
but why, for example, in opposition to Un and 
Ettingshausen, did he maintain the Sotzka, Háring, and 
Monte Promina floras to be miocene, ` 
‘When next you view, 
Think others see as well ag you.” 
is the moral of a fable with which Heer seems un- 
acquainted. " 
know that in very many cases what is lower miocene 
to Heer, is lower or jniddle eocene to me, and that there- 
fore his /ower miocene floras are practically and truly 
my sedale or at latest wpper eocene floras. There is thus 
& great difference of opinion between us, for the one 
Beene often implies immense gaps, which the other 
up. 

While Heer’s opinions of the ages of his localised floras 
are mostly based upon the evidence of the plants them- 
selves, and the beds in which they are found comtain 
little or no internal evidence, apart from this? of the 
formations to which they belong—those upon which I am 


e 
1 “ Der sachsisch-thfringlechen Braunkoblecf xp, " Berlin, 186r. 
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at work are upon stratigraphical evidegce certainly of the 
ages to whith they are agcribed.* . i 
UR have pieds i pan et eand flora; a considerable 
i into the Woolwich eand R Beds fi 
obtamed from Dulwich, Reading, RE s ete an Old! 
haven florą from Bgonfidy; an extensive London clay flora 
-from Sh ; a Lower Bagshot flora from, Alum Bay, 
* Studland, an 
mouth and Bevey Tracey; upper eocene floras from 
Hordwell, Gurnete Bay, &c. Al these will be embrased 
in the monograph now in course of publication by 
Ettingshauzen and myself. T 
- The nearly unbroken sequencé seen in the eocene flofhs 
extends into the miocene. There is no great break in 
puan Eos one to the other when we compare them 
ver y latitudes, and but little change, beyond that 
brought about Dire temperature or migration. If 
tertiary floras of different nges are met with in one area, 
great'changes on the contrary aie seen, and these are 
mainly due to progressive changes in climate. From 
e middle eocene to miocene the heat imperceptibly dimin- 
ished. Very gradually the tropical members of the flora 
disappeared ; that is to say, they migrated, for most of their 
types, I think, actually survive at the present day, many 
but very slightly altered. Then the sub-tropical members 
decreased, and the temperate forms, never quite absent 
even in the midge eocenes, preponderated. As decreasing 
tem drove the tropical forms south, the more 
northern must have pressed closely upon them. The 
northern eocene, or the temperate floras of that period, 
must have pushed, from their home in the far north, more 
and: more south as climates chilled, and at last in the 
miocene time, occupied our latitudes. The relative pre- 
pore of these elements, I believe, will assist in 
ermining the age of tertiary deposits in Europe, more 
than any minute comparisons of species. Thus it-is 
useless to seek in the Arctic regions for. eocene floras, 
as wo know them in our latitudes, for during the tertiary 
period, the climatic conditions of the earth did not permit 
their there, Arctic fossil floras of temperate and 
therefore to Heer miocene aspect, are in all probability of 
eocene age, and what has been recognised in them asa 
newer or miocene facies, is due to their having been first 
. studied in Europe, in latitudes which only became fitted 
for them in miocene times. ` . 

When stratigraphical eviderce is silent or inconclusive, 
this nnexpected persistence and migration of plant-types 
or ies throughout the tertiaries, should remem- 

, and the degrees of latitude in which they are found 

shou]d;bé well considered before conclusions are pub- 
lishea respecting their age.” 
. Ineed. got here point out how completely this theory 
accords with that of the dispersion or migration of species 
from 2 northerly centre, so ably treated of by Asa Gray, 
Dawson, Dyer, Saporta, Hooker, and in fact by all who 
have pondered upon the subject, excepting Heer, for I hope 
to write a few words upon this at a future time. Before 
quitting it, for the present, Heer may as well learn that I 
am not alone in my opinions, for Prof. J. W. Dawson, of 
Montr considers with me ae the reference of the 
beds in Greenland to miocene is not warranted by com- 
parison with the tertlary plants of erica. : 

“ Immediately above these upper cretaceous beds we 
have the t lignite tertiary of the west—the.‘Laramie 
group of recent American reports—abounding in fos- 
sil plants: at one time regarded as miocene, Sut now 
known to be lower eocene, though extending upward 
towatd the miocene age. These beds, with their c- 
teristic po have been traced into the British terntory 
north of the 49th parallel, and it has been shown that 
their fossils are idenjical with those of the McKenzie River 

Valley; described by Heer as miocene, and probably also 
th ‘Alaska, 


with those of referred. to the®same age. Now 
this truly eocone flora of the temperate and nerthern 
P . 9, *. e *. * 
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parts of America has so many species in common with 
that called miocene in Gr d, that its identity can , 
scarcely be ddupfed. These facts have led to scepticism 
as to thegmi e age of the upper plant-bearing of 
Greenland, and more especially Mr. J. Starkie Gardner 
has ably argued, from comparison with the eocene flora 
of England and other considerations that they are really 
of that earlier date," 1 . . 

Private correspondence has already informed me that 
oti»ers now share in these views. . 

Not content with withering my theories as to the eocene 
age of part of his miocene Arctic floras, Heer tilts against 
my explanation of the former higher temperatures which 
are known to have prevailed in our own and more’ 
northern latitudes. y explanation is, however, justi- 
fied by our experience of what we conceive to be natu- 
ral laws, and .does not contradict that experience, and 
Heer has no theory to set up in its place. , 

The differences in the temperatures of the seas wash- 
ing Arctic lands in the same latitudes are seen to alter 
the isothermal temperatures of their coasts to the extent 
of 27°; that is to say, the coasts Meee d vais pt 
ated by the descending 1ce-laden currents ale 27° colder 
than the shores of the North Cape, which washed by 
an ascending current. With this fi ud its cawses 
palpably before us, we are justified if inferring that ft 
the cold currents were shut off from these c their 
temperature would rise by some 27. The cold cur- 
rents were shut off in the eocene time, fêr plants and 
animals passed freely between Europe and America, and 
therefore the tem ture of the northern eocene lands 
may have been jrom tkis cause some 27? higher. But 
the Arctic eocene floras only required about 20? higher 
temperature, and the cause invoked is therefore more 
than sufficient. : N 

Heer agrees with me that the higher temperature at 
the North Cape is due to warmer sea, and that contineats 
extending far south also have their influence. He objects 
that Spitzbergen, being within the influence? of the Gulf 
Stream, has a tem ture of only 7? above the mean of 
its latitude. But Spieren 18 not shut if by the 
Gulf Stream, but only washeg along one shore by it, and 
that after its current had been enfeebled and refrigerated 
to the last degree by the icy water it hẹ to press through. 
Yet slight as the cause then is, & raises the isotherm of 
Spitzbergen 7°. Ho again’ objects thatethe closing of 
thése outlets would stop the flow of the Gulf QUEM : 
long as any difference existed between the temperature to 
the north, and that under the tropics, a circuJation weuld 
continue and would only cease whdh the whole Atmntic, 
noith of the Equator, had reached a uniform heat, Not 
streams only, but the whole Atlantic from the Equator 
northwards, would be enormously warmed, and even 
parts of continents most remote from seas, would feel 
the influence. d 

This theory if true, Heer says, is at all events not 
original In that case, so much the more likely to be true, 
but it is original to me.3, It is true that very many theories 
have been put forward to account for former ad ace, 
and some of these have been based upon aKered distriba- 
tions of land and sea. But while some required change 
in the level of the sea, and others involved entirely novel 
continental areas, none have been® yipportell by ‘any kind 
of proof, either*that the Sup changes had acthally 
taken place, or were even competent tqaccoupt for the , 
former temperatures. The theory I Ife yentured to put 
forward 18 only absurd in its SP Thee Atlantic. 
may be likéned to a gecat bath heated by the sun, trom 
which we may shêt off the cold gaps either partially or 





@utrely, from one or fom bothends thereby, produting : 
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any known gradation of sea temperature. It not only carries a clamp togfix the LEES at any angle. The 


e accounts for the eocene heat when the Jand in the 7oth lower portiongf limb» bears tbe mirror, attached to a 
and 8oth parallels was upheaved by efforfhous volcanic jointed arm. The upper,part of the limb is bowed, or 
action ; the cooler miocene brought about hen this action poor need whiçh renderg it Convenient as a handle, 
subsided, and permitted Arctic seas to in find egress; by which to lift the seand, without entailing any strain 
and the cold glacial period when both shores of the ' upon the working parts of the*i ent. Above the 
Atlantic were frozen by icy currents, as one shore is now; | curve it is ploughed out to receive the rack of fhe body or 

» but 


. 


du 
supposition 1s rendered likely by the and 
distribution of life, and such conditions doubtless 
in remote times. 


esent 


I am, however, speculating beyond the sco 
my present er, for, however the eocene 
was prod 


in it. Again 1 will close my paragraph with an extract 
from Dawson:! “But overlying this pem 
formation we have an oceanic limestone (the Niobrara 
. .« . indicating that the land of the lower cretaceous 
was replaced by a vast Mediterranean Sea, filled with 
warm water. from the equatorial currents, and not invaded 
pts from a north. This is ae A 
ick up cretacepus deposits. . . . these show t 
further subgidence or denudation in the north had opened 
a way for the Arctic currents, killing out the warm-water 
of the Nidbrara group, and filling up the Mediter- 

ranean of that period.” J. STARKIE GARDNER. 





AN ENGLISH MICROSCOPE FOR THE USE 
OF STUDENTS OF MINERALOGY AND 
PETROLOGY EM 

I? may interest those who are studying petrology to 

know that a new microscope, specially suited for 

mineralogical and petrological has recently 

been constructed by Mr. T. W. Watson, of Pall Mall. 
For several years past students have frequently asked me 

to recommend some microscope to them which would 

_ answer theig requirements, and, finding that none of the 
cheaper instruments manufactured in this country were 

Me up with concentrically-rotating’ stages, bearing 
divided circles, and that even the high-class instruments 
failed to all the- requirements, it appeared that this 
want might be supplied at a moderate if one of our 
instrument-makers could be induced to e a few trials. 
An examination of one of the microscopes devised by 

Prof. Rosenbdsch and manufactured by Fuess, of Berlin 

showed me shat, although that instrument possessed 

mur d of great merit,.it also had certain defects 

*" 

a English model 


a gpa 
e great flefects in most of the microscopes built on 
the continental patterns consist in thejr fixed vertical 
position, the smallness of their stages, and, very com- 
monly, in the absence of any means of coarse adjustment, 
excépt by a sliding movement of the body or tube, which, 
if working stiffly, is very inconvenient, w d sliding 

V EN very el t to 

The microscope of Prof. Rosen , apart from one 


or two of these defects, is a very admirable instrument, 
and @ various advantages over all other mucro- 
hitherto made, 


instrument, new manufactured by Mr. Watson, is 

Tan respects ‘quite equal in performance to Rosen- 

"s microscofe,&o far ee mechgnical appliances 

and adj ents are coscerned, and-is, I think, in point 

of conPeciience? secidedly supetior to the latter -instru- 
. 


ment . . e 
is a brass casting of a somewhat simi- 
las to that ef Ross and other wellS&nqwir makers- “Upon 
* this a gun-metal limf is PP on trunnions; whieh 
constitute-the aig upon which te limb turns, so that thi 
oan cane bes inclined at any le, or @lacéd in a 
horirontgd positien for daring. e right trinnion 

* 1 The Princeton R eriam, 1879, p. 333 s 
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d exist Pkind, and is situated near the lower 
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could be best overcome by adopting and modifying 





shutting off Antarctic currents it might have pro- | tube (on the pattern known as the je a eel 
the hottest cretaceous times. Even the latter |‘and the coarse adjustment is effected bye# pinion 


bygmilled heads. The fine adj ent is of the ysual 
‘A a Naerenity of the tube. 
In*the stand first made the milled head of tha, fine exdjust- 


of , ment was divided for th® measurement of the thickness 
€ | of sections, but in future it is 
the Arctic floras, I believe, flourished | in a different manner by divisions engraved upon the 


posed to effect this object 
limb and the sliding portion of the coarse adjustment? 





The head of the tube or body carries a bevelled disk 
which is divided to 10° spaces. A corresponding disk 
with an index is attached to the bottom of the analyser- 
fitting, and rests directlyupon the fixed divided disk; so 
that the analyser can be set in any required position, and 
any amount of rewolution imparted to it can also be 
registered. The eye-piece, when inserted, is kept in à 
fixed position by a stud, which falls iííto a small slot. 
Crossed cobwebs are fixed within the eye-piece for the 
purpose of centring the instrument, A small plate of 
calc-spar, cut at right angles to the optical axis, is mounted 
in a little metal ring, which can be placed between the 
eye-glass and the analyser for stauroscopic examinations, 

At the lower end of the microscope-tube a slot is cof to 
receive a Klein's quartz plate or € er-ungulation 
late, both of which are set in bras§ mounts. 
When these are not in use the aperture fan be closed by 
mean? of a revolving collar. * 
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. of any maker can be 


will, carry the objectives of 
Hartnack and other continental iape 
The stage is circular and capa 
A verni 


ion, and it is 
divided on the te 360°. 18 attached to 
the front Sf the stage, giving readings to one minute. 


The 
*e 
To insure concgntric: rotation with any powers 
irem cored bay usen rb 
e. Bythe employment o j 
screws and the cobwebs in the *eye-piece, a small object 
may readily be centred, so that it will revolve about a 
point central to the field afforded by any objective. 
* Thee oby is held either by sliding clamps or by 
i ps and is moved about by hand. With a 
practice this simple method of moving the object 
will be found to answer every : 

The polariser slides into a fitting which is fixed to an 
arm pivotted on the lower, movable surface of the stage, 
so that it can readily be displaced when sire ia 
anitted illumination is required, and replaced equal 


ty. 
Two little lenses, affording-a strongly-convergent pencil 
of light, are set in metal rings which drop into the top of 
the fitting which surrounds the polarising prism, When 
these are em and the ‘analyser is used, ‘without 
denses in the eye-plece (a separate fitting is supplie for 
this purpose), examinations- of the rings and hes, 
presented by sections of certain crystals, can be advan- 
tageously carried &nd & quarter-undulation plate can 
also be employed when needful. The lower-end of the 
fitting which carries the polariser is surrounded by a 
divided perna beneath & fixed inder, so thatany 
position of the prism can be recorded and the rotation 
imparted to it can be measured. Several other useful 
pieces of apparatus can be added to the stand at a 
te'cost, s 

From the foregoing description it will be seen that this 
instrument is capable of performing the functions of an 
ordinary microscope, a polariscope, a stauroscope, and, 
to some extent, a goniometer. A spectroscope could be 
Ried toit IEACRdIUL as Well AS an apparatus for heating 
sections of crystals. For a few pounds se te binocular 
tubes can be supplied, to replace, in a few seconds,.the 
single, but more generally useful, tube. The objectives 
with the instrument. 

Having carefully tested one of these microscopes I can 
speak most favourably of its performance, It is strongly 
constructed, convenient to handle, and the adjustments 
work very smoothly, The price of this stand is also 
remarkably moderate when compared with that of man 
microscope-stands of far less universal application. It 
appears to me well qualified to answer the requirements of 
students of min and petrology, and it is also ap- 
plicable to other os for which microscopes are com- 
monly a aly 
Mr. Watson has taken especial pains to turn out a 
sound and serviceable instrument, and, after long expe- 
rience of microscopes, I can cénfidently say that I have 
never seen one better sulted for the work for which it is 
designed. * FRANK RUTLEY 


STELLAR MAGNITUDES 
A REQUEST TO ASTRONOMERS — 
THE scales. adopted by different observers in their 
estimates of stellar magnitudes differ considerably 
sd cueste: Per is Mon c B ane iiie 
bright@r stars, these differences, inde are compara- 
tively finimportant; but they become larger and more 





.perpiexing whem the objects observed*are faint, Varia- 
tions of three o» four magnitudes may be expected between 
*. ` * " 
. *, . es 2 e 
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“of the stageeis milled, and rotation ts imparted 
by hand. i K 
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s It is needless to point, 

out the incorfveftience of this state of affairs, which at 

times negrly defrives the estimated magnitudes, found in 

a of their meaning, and consequently of their 
ue. 


In the hope of providing a partial remedy for this, de- 
fect, a series of photometric observations of stars of . 
various magnitudes, situated near the north pole, has been 
ungertaken at the Harvard College Observatory, The 
region has been selected as one which may always be~ 
conveniently observed in the northern here, so 
that the brightness of a star observed in another of 
the sky can readily be compared estimate with any 
standard polar stars, the relative brightness of which may 
have been determined by photometric measurements. 

_Thé table and chart given below are designed to serve 
as guides in finding the stars which are, as has been sai 
in course of phonometric measurement at the 
pee i ata du ie a xus [Sra eld 

proximately in er 
the ái belg a Ure i bvidy which atakea In all cases 


as the standard of com n, and the next $ Ursæ 
Minoris, 51 hei, and A Ursæ Minoris. 7 is a 
copy of a sketch showing the approximate ive position 
of ten faint stars near the pole,“which are denot&i 


by the italic letters a, 5, & d, 4,7, g, & k, 1 The places 


DM. prm e 9:890 
5 E mo , 
£8 B 2 o2 TI e s is HB Wo 
86 209 ... ... ... IB JY .. .. . 86 37 
87 Bl .. ae 4 — 6 44 : 3y 14 
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of the pole for 1855, 1880, and 1990, 


. 
ang of five stars 
from the Durchm yefour of Which occlr m the 
table, are also fhdicated fpon chart, to facilitate the 
identification of the faint stars. The g ects called cand , 
e are nearly in the prolongation ef ing through DM. 
-89° 37 and &. Between these last, and more fhearly in 
the same line than it appears to be in the Chart, lies the 
star a. ee * . 


of 


The value and intefest of the Photometric results to be 
greatly i kei co-0 ion else- 
where, who d improving present 
` e? . : 
kd 4 ? . 


obtained gt the* Harvard College ng stel: be 
. 
° 2 » e. é : 4 
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system Scomparing the brightness of stars, are therefore | AT the next i udo oiu uus. 


requested to make estimates of the itude of as man 
«s may be convenient of the stars a mentioned. It 
is e that the estimate should be for each 


star which may be o on five different nights, and 
that each” estimate should if possible, entirely inde- 
pendent of those previously cet i It will add to the 
value of the work if, on every occasion when the fainter 
stars are looked for, a record is made of such of them as 
' can then be seen, even if no estimate of their magnitude 
is attempted. 

Observers are also requested -to note the approximate 
places of any stars not represented upon the chart, but 
within five minutes of the place of the pole at any time 
between 1880 and 1900. e boundary of this region is 
represented on the chart by a dotted line. The stars not 
shown within it have been omitted as unnecessary for 
the purpose of finding the others, and several of these 
omitted stars are inconveniently faint for photometric 
observations; but records of their visibility at any time 
and place will be valuable as evidence of the state of 
the atmosphere and character of the instrument employed 
in the observations. 

All astronomers who may be induced by this request 
to make any® observations of the kind just described will 

a favour upon the Harvard College Observatory 
by sending to it a copy of their records, accompanied by 
a statement of anysmodification of the poma method 
of observatiom which they may have ado as well as 
any additional details which may a desirable, with 

to the instruments emplo c. Unless the con- 

trary is requested, the results will published with the 

hotometric measurements obtained at the Harvard Col- 

Observatory ; and a copy of the publication will be 
sent to each observer who has co-operated in the work. 

It is hoped that a large number of those astronomers 
whose experience has been sufficient to establish a definite 
scale for their estimates of stellar magnitude will con- 
sent to take IEEE prepare! OAEHTBHODE m order 
that the published series of observations may be com- 
plete emqugh to be of general utility. 

de doe .. EDWARD.C. PICKERING 
Director of the Harvard College Observatory 


9 -* = 





` GEOGRAPHICAL ‘NOTES. - 


AT the meeting -of :the, Royal. phica] Society on 
Monday evening it was announced that the gold medals 
had that'day been awarded to Col. Nicholas Prejevalsky 


for the gr jdn he has made to our knowledge of 
Cent and EL EAR lis successive expe- 
ditions into the-unexplored parts of the great plateau of 
Mangas and the lofty deserts of Westerh: Thibet, and 
for the admirable way in which he has descri the 
regions trayersed by-him in the published narratives of 
his journeys; and to Capt. W. J. Gill, R.E., for excellent 
geographical work performed during two journeys of ex- 
loration, voluntarjly. undertaken, along the northern 
ontier of Persia in 1873, arid ‘over previously untravelled 
ground if-Chjna-and Thibet,-in 1877 ; also for the elabo- 
rate Epod € fous maps contributed to the forth- 
i ume o Society's Journal. A was 
afterwards read by the Rev. James Mc y. of the 
Ching*Iniand Missidh, flescriptive of the journey whjch 
he nfade, mostly on foot, in 1877, across China, from 


Chia) on Hie Yan Kiang, to Bhamó, in Bur- 
mah. e leaping a i of this journey have been 
fully, descri in NATURE. The most noteworthy 


incident of "e evening was a ¢ delivered in 
his native language by the uig Tséng, Chinese 
Minister tq gland aad F *? expressive of the 
please which he felt at Mr. McCarthy's acknowledg- 
ment of the uni courteous treatment he experi 
during hisfbng joufney. » e >. oe ? See 
» `. . 

ic e s . : 


* 
© . 


. & 


12, the second of. tho course of scientific lectgres of the 
session will be delivered Yy Prof. Ge Rolleston, of 
on the “ Modin gs OF tne dd 
Organic Naturg produced by ’s Interference.’ 


Aspects’of 


NEWS has arrived by the last mail from Zagsibar that ` 


Mr. H. M. Stanley is busily occupied in enga, porters 
for a ed into the interior of Africa, but LN dH pre- 


'A wumour is current amongst the perters that their ` 
§eurney is to commence from the coast; if this be 
the*case, Mr. Stanley must have in ced, a retlical 


change into the original filans of the B 

the Fatema] African Association, for whom he is 
believed to be acting. accidents a he will be 
more successful than the unfortunate leaders of tlt first ° 
Belgian expedition few will be so rash as to doubt, and he 


ferves the utmost secrecy as to his intende movements. . 


section of . 


4 


is sure to have good and sufficlent reasons for the course 


he is adopting. 


DURING the past few days there has been a consider- 


Dr. James Stewart, 


able exodus of missionary 
mia station, has re- 


3 lorers. 

the well-known head of the Li i 

turned to his and will soon 
know the shores of Lake Nyassa. Dr. Joseph 
Mullens, of the London Missionary Society, who has 
already done good service to geography in 

has started for Ujiji, on Lake Feo 
fos home he will probably i : 
then end of Lake N thus filling up an im- 
t blank in our knowl of the lake region. 
y, the Rev. T. J. Comber, of the Baptist Missionary 


adding more :o our ’ 


and before ` 
way down to , 


Society, has returned to Western Africa to found a station , 


at San Salvador, and eventually to conduct a missionary 
expedition to the upper waters of the River Congo. 

THE alan 
Marine 


Taylor, late I. 

that period two 
Pase (cures eylon and the mainland) and its 
approaches; Beypore, Calicut, and Cochin. € natural 
history investigations of the season have been confined to 
an examination of the fauna inhabiting the shores in the 
vicinities of Ratnagiri and Viziadurg, and to the collec- 
tion and preservation of the various ornithological speci- 
mens procured. The area examined includes the tract of 


of India, under Commander A. Dundas 
., has just reached this country. During 
ies carried out the following surveys : 

Mirya and Kalhadevi Bays; Vizia- 


country lying between the above places fromthe sea to , 


the chain of hills known as the Western Gháts. The 
examination ‘of the sea-bottom with the dredge was im- 


icable, owing to the want of a vessel; this want, ` 
owever, has since been supplied, as was recorded im : 
NATURE, vol. xix. p. 298, and no doubt interesting results - 


will be obtained during the present season. Captain 
Taylor's report is accompanied by a useful map showing 
the completed by his officers, together with the 
sheets published or in course of publication, 1877-8. 

THE second session of the Congress of Commercial 
Geography, inaugurated at Paris last year, will be held at 
Brussels in September, “under the presidency of M. 
Bamps, and arrangements for the meeting have already 
been commenced. : i 

NEWS has been received from Queensland that the 
remains of the two Prouts, well-known rers, have at 
length been discovered, so that the question of their fate 
is now finally set at rest. 


AT the last meeting of the Société de Géographie Com- ' 
merciale at Paris Dr. Harmand gave some account of his © 


observations in the Laos country of the Indo-Chinese 
peninsula, He stated that though elephants were 

there, ivory was dearer than in Paris, and that the same 
remark applied to fhinoceros-horn. There are mines of 
lead, iron, and copper ín the country, and probably gold 


report of last year's operations of the 


oe and Ambol Ghur Bays; Paumben . 


"es 


-^ 


. feldt on the Ice-Conditions 









willbe found. The chief productions 


"rice? cotton, &c., but the*indu: 
Eo A ius undeveloped state. e 


- A NEW project for the crefition m -infand sea has 

been besa erences and see by Gene? Fremont, at 

Governor of The remoyál of a barrier 

Pre he aff, would ‘admit. the waters of the | 

ifornia er an sp is basin, and would ted 

po rie. 1 sea'200 miles long, 50 miles broad, and 
t'deep. “Thfs piece of eri 


gineering, 

fi diio Algerian inland sea 

e would vert what js now a a no atop 

* mercial highway , and would y improve the 

of Santhern Arizona and 

* AT. Inst week's meeting of the os Pu Ardea ds 

Penna annoynced thaf-in a letter bf April 15, Capt. 
orca cg Muret an sounding’ 


poms wih vigour and success, and that. so far they 
Se ee ador 


Vd gd 
exploring. expedition ‘to New Guinea | i8 being 

erasa et N New Zealand, on a large scale. 

L Exploration states that  new.African expedition is 
being o "at Lisbon, under the direction of Cat 
Paiva diAndráda. Its object is the exploration of: 
Zambezi and theefoundation of comm ~and agricul- 
tural colonies iri the territories of Fete and Zoumbo. ' 


"i aoe barrie of the Berlin’ 
ety, Nos. 2 E odis rid Rectal, 


indi 


E o, lacquer, 


Fi 


phical 
. Güss- 


of the Zeitschrift contains a paper of much mation cf the 
the causes which have conduced to the formation 
surface of Norway, by Prof. Kjerulf. 


Globus is publishing a valuable series of articles on the 
Red Riyer of the North, from the French of M. de 
Lamothe, and the Hundu Kush ee by Her Emil 
Schlagentweit. ` 








a . NOTES 

Tex Anil London Meeting of the Iron and Steal Institute 

will be held on Wednesday, Thunday, and‘ Friday, May 7, 8, 
and 9, at the Institution of Cinl Engineers, 25, Great George 
Street, Westminster. The following programme of proceedings 
has been arranged :—On Wednesday the retiring President (Dr. 
C. W. Siemens, F.R.S.), will take the chair at 10,30 A.M., 
and the President-Elect (Mr. Edward Wiliams) will deliver his 
inengural address. The Bessemer Medal for 1879 will be pre- 
sented to Mr, Peter Cooper, of New York, 
American iron trade.” The adjourned discussion on the paper 
read at Paris by Mr. Daniel Adamson, C.E., of Manchester, on 
‘The Mechanical Properties of Iron and Mild Steel," will be 


i 
H 


resumed, and Mr. Adamson will preeent a supplementary paper, ` 


On the following days the following papers will be read and 
discussed :—'' On the Use of Steel in Naval Construction,” by 
Mr. Nathaniel Barnaby, C.B., H.M.'3 Chief Constructor. 
the Use of Steel in the Constructioh of Bridges,” by Mr. H. 
N. Maynard. ‘On the Elimination of Phosphorus in the Besse- 
mer Converter,” by Mr. Sydney G. ‘Thomas, F.C.S., and Mr. 
Percy C. Gilchrist, A.R.S.M., F.C.S. ‘On the Removal of 
Phosphorus and Sulphur during the Bessemer and Siemens-Martin 
Processes of Steel Manufacture," by Mr. G. J. Snelus, F.C.S., 
&. “Qn a New Volumetric Method of Determining -Man- 
ganere in Manganiferous Iron Ores, Splegeleisen, Steel, &c.," 
by Mr. John Pattinson, F.I.C., Newcastle-on-Tyne, “One 
Ready Means of Mouiging Time, and making Lime or Basic 
Bricks and Linings for Furnace Converters, &0.,” by Mr. 
Edward Riley, F.@S., F.LC., &c. “On #®Practical Comfina- 
tion of the Besser and Puddling Processes,” by Mr. "Edwin 
z . 








AY 


ulf of: 


Pepe hen 





ons were being. 


High Mountains. ' No. sa 


* the father of the 
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Pettitt, Cheltenham. * Qn the Results af Working the ( 
Howson Furnaces at the Works of Tamatis, Gard, France," 
M. Esalle, f p. 
Logis, A.g.S.M., Londonderry, Nova Scotia. 
Proocm for Protecting Iroh and Steel against. Rust,” by Prof. 
Barf. 

THr Rev. wW. H. Dallinget, F.R.S., has been appolited , 
Rede Lecturer at Cambridge this year. 

AMONG those on whom the degree of LL.D. has been oon- 
ferred by the Glasgow University is Dr. C. W. Siemens, Prof, - 
Hull, director of the Irish Geological Survey, ane Pros, ERS, 
newly elected to the Edinburgh Chair of Botany. 

Tar death is announced of Dr. Charles Murchison, PRS. 

MADEMOISELLE ADELAIDE MONTGOLFIER, a daughter “of 
the inventor of balloons, is still-alive, aged elghty-rine years. 
She is possemed of a large fortune, and presented the Musegm of 
the A#ronautical Academy.with a copy of the large medal executed ^ 
by Houdon, apd representing her father and uncle, who was 


-'| assoclated,with him in the invention of balloons. This medal was 


executed to commemorate that event, A movememt will be got 
up in France for celebrating the centen@ry of thas memorable 


event, which took place in June, 1783, in the vicinfly of. Lygns. 


THE annual conference on National Wier Supply, Sewage 
and Health, will be held in the rooms of the Society of Arts, 
on Thursday and Friday, May 15 and 16, 1879.. There will 
be an Exhibition-of Mechanical and Chemical Apparatus in con- , 
nection with Water Supply, Treatment of Sewage, and Health. 
Papers on any of. above heads are requested. , The object of the 
conference is to discuss existing.information in connection with 
the results of any systems already adopted ‘in ‘various localities, 
referring to the subjects of Naflonal Water’ Supply; Sewage; . 
and Health; to elicit further information thereon; and gather 
end publish, for the benefit of the public generally, the experi- 
ence gained. The introduction and discussion of untried schemes 
will, therefore, not be permitted. The papers ackepted for the 
conferefice will be printed and circulated at the mectingys ; 

Pzor. TYNDALL has been instructing the Select Committee 
appointed to inquire-into the suPject of electric lighting, He 
gave a brief sketch of the history of electricfty'and of it» appli: 
cation to lighting purposes, illustratihg his evidenoe by several ` 
interesting experiments, Seeing what bad been done by Mr. 
Edison, he belleved that many of the existing would 
be removed; foc public illumination he was afraid platinnm 
would be too expensive, Dr. Siemens has also been giving - 
important evidence on the subject, e ee oe... 

We are glad to seo that Dr. Brehm, the well-known naturalist, 
"und pda nae d 
Spain. 

We learn from Science News that the Brazilian Gorciusient 
has appointed Mr. Orville A. Derby as geologist to the National 
Museum at Rio de Janeiro, to suoceed the late Prof. Hartt, whose. 
assistent Mr, Derby had been for a number of years. Next to 
Prof. Hartt, Mr. Derby was probably best acquainted with the 
geological structure of Brazil, and he is, thereforg? the one mort 
fitted to carry on the work. He accom ET ORE 
assistant, on both of his Amazonian in 1870 and 1874, and 


largely shared in the honours frp” the diicoveties made 
during those years by which*) firm n was laid for the 
complete geological exploration of the valley. 9 


THe following arrangements have Wen madedor, the meetings. 


“of the Society of Arts afier Easter :—At the ordinary meetings ` 


on uma Hydra evenings, at eight glock : May 14—'' The. 
vL by & D. ips Mag qx 
CES AE S by Conrad VN us 
on, M eT evenings af eig ER 
ovis calet QE e hit Deren 


May 1, 3899] 





History of Alizarine and Allied Colouring Mist! 
Production from Coal Tar,” by W. H. Perkin, F.R. In the 
Indian Section, on Friday evenings, at eight o'clock : May a— 
“The Wild Silks of India, especially Tuzash," by Thomas 
Waidle; May 23—‘ The Harbour of Kurfacheo," by W. J. 
Price, 


E e 

A SPECIMEN of ‘the ‘electro-magnetic engine invented by M, 
Marcel Doprer is employed by the Academy of Aéronantical 
Ascenslons, 50, rue Rodier, Paris, for working a sewing- 
machine which is used for the construction of a balloon called 
L' Electricité, The weight of the motor is only 4 kilogrammas, 
and four Bunsen elements OF ordinary sio are seo to. qme 
to the needle the required velocity. - 


From to-day postal cards will be sold-in Paris at the price of 
So centimes exch, for the transmission of messages: by the 
pneumatic tube which-oonnects the several ee 
ai tho Erenchanetropolis, j 


IN a mempir presented to the Academy of- Sda iod 
Ijtcheture of Lyoni, gre learn from the British Medical Fexurnal, 
Dr. Henry H. Dor, & well-known oculist, contests the view 
held by Mr» Gladstons, and by Geiger and Magnus of Boston, 
that our ancesters were colour-blind, a view deduced from their 
writings and from the different names which they have given to 
colons Dr. Dor endeavours to demonstrate that now, as in 
the time of Homer, poets insist too little upon the indications 
of the colours, but much more tpon their Iuminous intensity. 
Moreover, Dr. Dor sys that persons who do not possess any 
knowledge of phyxics find much difficulty in distinguishing the 
colours of the rainbow, and only ses in it three or four colours, 
in place of-the seven cissaical colours of its ‘composition, 
Further, it regilts even from the very study of the Assyrian and 
Egyptian monuments, that those nations had not anly perceived, 
but imMted, the greater part of the colours of which we are at 
present cognisant. 


"Tex second anm} meeting of the Midland Union of Natural 
History Societies will be held in the council chamber of the 
Town Hali, ester, on Tuesday, May 20, at half-pest three 
o'clock. The business of the meeting will be to receive the 
report of the Cóuncil and the treasurer’s accounts ; to fix the 
place of the next annual meeting in 1880; to consider any 
suggestions that members may offer ; to discuss the work of the 
Unich faring the co year; and to transact. all necessary 
business, The President will open the business with an address. 
A conpertastone will be held in the, Leicester Town Museum 
(entrance in Hastings Street) on Tuosday evening, May 20, the 
arranfements for which are under the direction of the Leicester 
Literary and Philosophical Society. There will be an exhibition 
wf objects of general scientific interest, microscopy, the various 
departments of natural history, archeology, and art On 
Wednesday, Nay a1, there will be an excursion to Charnwood 
Forest. e. 


Thad de Gardener? Chrónicde wo leam that an Agricultural 
and [éorticultusa] Sqietyshas been founded at Mentone, y 
of tie members being Énglish rËsidents. . lí! py" 

` THE APs] 26 contains a long detter from Prof. 
Clerk Max © corapct fle&nition of '* Potential” 

Aiora Mr? Murray’s list of annougcements is “The River 
of Golden Sands,” a hashative of a, jourfey through Chine to 
Burmah, by Capt. Williah cu, dt. and “A History of 
Anciat Geograpley,",by E. H. Bunbury. + ° 

THe Afertian Metwralust foc eh pell gecurlous, paper, 


Maxwell wt 
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and Present,” by Edward Hutchinson. In the Chemical Section, - Origin." Mr, Oe Croshy has a 
*on Thursday crenings, at eight o'clock : May 8 und 15—'' The | and the Pitch 





** Nabire Bltumens 
W. H. Holme on 


Y Ms 


and their s Deposit of Obeidlin in the YenosMone Fur; 


e of Trinjdad," 


Gsavrrarioft experiments in liquidg have recently been made 
by Herr Schrütther in Vienna, with a viefk. to vis- 
coalty (as prévionsly proposed by Pisatbarti De Efe), Hetook* 
“es bazis a formule of Stokes for the resistance» 8f a ball moved 
ing straight line ipa liquid, and to determine the ceefii- 
tients of fricHon In abgolute measure. practicability of the 
method was proved in a very yiscous mixture af black pich and 
bdich-tar, and. in concentrated glycerine; For the latter, higher 
values were obtained than by the transpiratlon-experiments 
carried on at the same time, From the author's experimenta 
with glycerine, as also from Schieck’s gravitation experiments 
with water, it appeared that the coefficients of friction were 
considerably greater whenever the velocities of fall exceeded a 
certain amount, For liquids with little viscosity, as water, , 


small velocities of fall, such as met the conditions of experiment, € 


could only be obtained by giving the balls.a surplus weight of a 
few hundredths of s. milligrdmme over thé displaced mass of 
liquid, in case experiments were not made with very large bails 
and very considerable quantities of liquid. 

ROMAN remains have just been discovered at Oberbreisig, 'a 
village nésr the Rhine, a few miles to the scüth of Bonn, A 
redtangülar building of unquestionably Roman origin has been 
laid bare, the purpose of which, however, is very doubtful, The 
excavations leading to this discovery are in connection with 
others of greater extent which are being made in the neighbour- 
hood, and which are principelly directed to the investigation of 
a Roman vila near Waldorf and a Roman road leading to 
Sinzig. ; 

IN a recent memoir communicated to the Belgian Academy, 
«mec dap enel Mehr Ma ld pti Lueor 


temperature was gradually raised above absolnte zero at the 
expense of work done by attraction. Hence the formation of 
solid bodies must have preceded that of liquids and guses. 
Through the gradual condensation of matter and consequent 
enormous development of heat, the earth would attain, at least 
in the parts near the surface, the state of fluidity necessary to 
explanation of its form and geological characters, As the tem- 
perature gradually rose with gradual agglomeration of matter, & 
very dense atmosphere would form, with pressure diminishing 
outwards, and in & more advanced phase, the temperature of 
liquefaction or solidification of certain matters at first vaporous, 
while other solid bodies might remain suspended in the atmo- 
sphere, M. van der Mensbrugghe commends the author's views 
as original and worthy of the attention of savants, but, with M, 
Folie, he regards the initial ‘absolute zero as inadmissible, In 
reply to objections by M. Folie, the author promises shortly to 
defend this hypothesis :—Space is occupied by two substances; 
one, attractive, which is matter properly so-called, or material 
atoms; the other, repulsive, which occupies the Inter-atomic 
space, and from which results, between any two atoms, a variable 
repulsion exercised at the surface of the latter. i 


WÈ have received No. 11 (March, 1879) of the Bwletin of 
the Brooklyn Entomological Society, of the existence of which 
publication we were not previously aware, It consists of a half- 
sheet 8vo, with one plate, fllustrating a paper by C. F. Gisler 
on Coleopterous larve of the family 7exebrionida, whichappears 
to be carefully worked out and likely to frove of valneg and the 
figures (chiefiy conctrning the pygidia and agienns) seem to be 
wed) drawa. The other papers are on the gemus Celas, Sasia 


by Mr. AR Core ON Asi Maslo fecus aaa coe, gn on somo species of Therla,. The number of 


v 


* 


18: x . 


eia eee 
increasing. 


a m 9*5 gnd 9.30 P.M, 
April 24, at S ©The direction wx not observed. 
ene follo particulars have reached the Ziwer of the 

terthquake w occurri in Persia on March 42, at 3.42 
A.M. (London tfe, 12.37 A.M.). It lasted 12x, was felt at 
Tauri and oast as fir gs Zendjan; no damage was caused $n 
T in the vicinity of Misneh, where the shocks con- 
e tinned th môre op less vigour up to,April 2, great damage and 
loss of Hfe have occurred. An official report, prepared for tfe 
Persian Government by the Persian Telegraph authorities at 
Mianch gives the damage, as far as is at present known, as 
follows :—21 villages totally destroyed, 54 greatly damaged, 922 
persons killed, together with 2,660 sheep, 1,125 oxen, 124 horses, 
and 55 camela, Thecentre of the disturbances was the moun- 
irit Bousgonche, $0 ve 


‘Wr learn from the Caenis and Indis that an American 
explorer has recently discovered in the little-known district 
of. Yucatan, bordering on British Honduras, a valuable insect, 
posseming properties which onght to make it « rival of the 
cochineal and shellac-producing insects. This is the seen, or 
niin, a species of Carus, which feeds on the mango tree and 
simflar plants, and exists in enormous quantities in Central 
America. It is of considerable size, of a yellowish brown 
-colour, and emits a peculiar oily odour, containing as it does, r 
large quantity of fatty ofl, or rather grease. This grease is used 
by the natives for various purposes, being highly prized as a 
-medicinal oil for external application, end it is also employed for 
mixing peint It can be made to change its condition very 
considerably by different processes When exposed to great 
heat, the lighter ofls evaporate, leaving a tough flexible mass, 
resembling half-softened wax, but unaffected by heat or cold, 
which may be used as & lacquer or varnish. When burnt, this 
material produces a thick semi-fitid mass, somewhat resembling 
a solution of india-rubber, which after a few days becomes hard 
and solid. Ass cement this substance will be invalusble, and it 
might also. be used for waterproofing purposes. 


WITHIN a few days the scientific committee for the organise- 
tion of the Paris Exhibition of Applied Sciences will hold an 
important meeting, The exhibition will be open from July to 
November. 


SEVERAL of the Conseils Généraux of the surrounding depart- 
ments have voted funds for the erection of an observatory on the 
top of Mont Ventoux, in Vaucluse, It will be the third high 
meteorological station in France, and very likely not the last. 
M. Ferry, the Minister of Public Instruction, is favourable to 
he eom 


“Tae Sik- -Worm, being a brief Manual of Instruction for the 
Production of Silk,” is the title ofaa pamphlet by Mr. C. V. 
Riley, professor of the U.S. Department of Agriculture, Silk- 
worm rearing seems likely to become an*important industry in 
some parts of the United States. 


Tax March number of the Journal of the Statistical Society 
contains the concluding part, upwards of 180 pages of Mr. C. 
"Walford's elaborate and valuable paper on the Famines of the 
World, Tho whole paper, we believe, will be published sepa- 
rately. | 


Missas. Hav woop, of Manchester, he 
tenth series of Science Lectures for the Peo 


` 


published, the 
e delivered in that 


city. The volume, which can be had for a few pence, contains 
- * e: z 
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nine lectures by some of the most eminent men of scleifee of the 
day, Hurley lestuy’s on William Harvey, Roscoe on the Sun, e 
Flower on the Tasmanians, Williamson on Insecttrorous Plants, r 
Barrett of Edison and his Inventions, Dawkins on Our 
Earliest Ancestors in Britain, Abel on the Modern History of 
Gunpowder, Dallinger on the Minutest Forms of Life, and 
Romanes on Antmal Intelligence, Several of the lectures are 
dilostrated, 

. 

Mz. RICHARD RATHBUN has reprinted from the Proceedings 
of the Boston Society of Natural History, a pamphlet of 25 
pages on the Devonian brachiopoda of the Province of Pars, 
Brasil, The list is a long one, and many specios ere described” 
for the first time, x 


Ir will be difficult to surpass or even equal our American 
friends in the illustrated scientific works which they have begun 
to publish in such quantity. We have had occasion to mention, 
more than one work of this class recently, and now we receive 
the first part of ** Characee Americans,” jlustratad, described 
and published by Dr. T. F. Allen, of New Yorke The parti- 
i e pecca anes nbn gee a 
plate, is Chara gymaopus, A. Br., var. deans, A. 


We here on our table the following works:—‘*Our New 
Protectorate,” a vola, J. C. McCoan (Chapmdh and Hall); 
Kerl von Gebler’s ‘Galileo Galilei," translated by M. Sturge 
(Kegan Paul and Co.); “The Encyclopedia Britannica,” 
vol. ix. (A. and C. Black); “Geography” (School Books for 
South Africa, No. 1), Dr. John Shaw (W. Collins) ; “Elements 
of Natural Philosophy,” Part L, Second Edition, Thomson and 
Tait (Printed at Cambridge University Press); “Chemistry of 
Common Life,” J. F. W. Johnson and A. H. Church (Black- 
wood and Co.); “Shadows of the Coming Truth" (Elliot 
Stock); ‘Caves of ‘South Deron and thelr Teachings,” J. 
E. Howard (Hardwicke and Bogus); *' Sctentific Re- 
sults of the Second Yarkand Mimion;" 6 Plates, ffom the 
Notes of Ferdinand Stolictka (Quaritch); ‘‘End-on Illumina- 
tion in Private S ," Piard Smyth (Neil and Son, 
Edinburgh); C. Peschel's *t Geschichte der Erdkunde," Parts 
L and iL, Edited by Prof, Dr. Sophus Ruge (R. Oldenburgh, 


Munchen); ''Pre-Hhtoric Times,” fourth edition, Sir John 
Lubbock, Bart. (F. Norgate); ‘‘ Dictionary. for Architects,” 
No. 1, W. J. Christy (Griffith and Farren); ''Reduction of 


Greenwich Meteorological Obeervatlons’ (Sposa mooie); “The 
Flowers of the Sky,” R. A. Proctor (Strahan) % * On Certain 
Effects of Starvation on Vegetable and Animal Tissues’? (D. D. 
Cunningham, Government Printer, Calcutta) ; ‘“ The Microscopic 
Organisms found in the Blood of Man and Animals” (Govern- 
ment Printer, Calcutta) ; ‘‘ Rambles in North: Western Amefica,” 
J. M. Murphy (Chapman and Hall); ‘‘ Atlas of Histology, 
Parts 1 and 2, E. Klein and N. Smith (Smith Hall) ; “How to, 
learn Danish,” E. C. Otté (Trübner and Co.); “Key to^ 
How to Learn Danish,” E, C Otté (T ani Co); 
“ Anatomy and Physiology of Man," G. G. P. Bale (Remington 
; “On Artificial Manures,” by M. Georges Ville, 
translated and edited by William Crookes (Longmans) ; «^A gri- 
cultul Ants of Texas," H. CeMcCook (Tribier);° Dg Ia 
Ligue Contre les Viviseoilons ca le Nouvelle Croisade,” Par un 
Anglais (Ernest Leroux ); '"L'Ecloirage e Elggtfique,” ae 
Th. du Moncel (Hachette); ‘Contributions to the 

the Central Nervous S of Vertebrate Animals, d 
Saunders; ‘* Infectlen— the Army;” Prof. R., 
Yirchow (H. K. Lewis) ; e sur p Électricité, " Gaston’ 
Planié (Park, A. Pousuan) ; “On the Dally 4 
Barometer " (W. W sSRundell) ; pee 
ing," Ernst Ernst Hleckel (Kegap Pa and Coj 


by Mr. G. Dundas, C.M.Z.S.; a Cuvier’s Podargus (Pedergus 
cwoiert) from Australis, presented by Mr, R. S. C. Baber; & 


"Leser Long-eared Bat (Zface/us brevisnanus), British Isles, pre- 


sented by Mr, J. Ward; a three-toed Amphiuma (Amphiuma 
by Mr. A. C. Cole; a 
Bonnet Monkey (Macecus radias) from India, an Egyptian 


_ Cat (Felis chaus) from North Africa, & Common Ass (Asinus 


"vwipsris) from Persis, a Grey-headed Porphyris (Porpkyrii pele- 
1000 Fem oil Ailes e Eu Adde (nee ape) di 


E es 


Let e EDU TO THE HISTORY 
E DESONATING AGENTS! 


RECENT 


, DOT even as a o and 
use in shells ; for industrial applications and 
upon the 


study of and t practical fruit was 
themi a So plertie ofni ycerine 
compact o cung Brune win plicity 

"and certainty, to the production of gm more 
picis zabla an could be accomplahed through the of 
amounts ; under most 

of these 30 

ig sage only inowa mca their explosion 
simply of the fire or sufficient no 


:configement UE ENDE 
C ofa ly more Molent explosi 
a-r :zpable of ctorting whan, thus applied, if 


. du ubmitging oi Mar moas to ha Fe oE odai 
developed M is produced 
tho lgudon ofa amall quantity of doungiy c d 
e 
The condifions ementisi to the pihent of detonation in 
tea tee Sees sea 
and the to and beha towards other of 
these ether bodies, in their chgracter 
i Winky eio Lecture at ul 12 Insfstion, Friday, March s 
wirs By Power Abi, C3 PRS rene p ex. i 
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Tux additions to the Zoological Society's during the | ss detonati ve been made the subject of study by 

_ past week include a Black-handed Spider Monkey (Arnes malas- | the lecturer Me awt igi ana it or he d 

` eckir) frum""Central- America, presented by Mr. D. a Comyn; | i5 the it of ex Paulides of subj 

two Prairie Marmots (Cynostys Iudeoicianus) from North Ame- Cham "Pellet and othert.e ¢ 

“rica, presented by Mr. W. G. Marshall; a Gailding’s Amazon Some of the results attained by MP, Abels experiments 

(ChPysetis guildingi) from St. Vincent, West Indies, presented | may be : JAM D 


a 
Tt was demonstrated that the detonation of 


ycerine and 
other sri. fc Ma ary etonation, is 
not ascribable simply to the ECT 
us ie ren of the of deto: 
e 


of certain bolle bodies (de meer 


chet the detonation em Leake similar 
change in & sa may 
a3 pro to the amount of force develo sien as 
shortest of ine by that detonation, the yo tees 
fact ra ato nd E dE CU 
pi ania J 

explosive 


Cintes Percussion cap com 
c e I Y 


now distinguish ee comparative sud- 
dennees of the transformation of the solid or liquid explosive 


substance into pes and-va. 
The gradual nature of explosion of gunpowder is illustrated, 
4 Eam ot basher on wand the 
ent violence of explosion is increased 
degree of confinement -of the exploding 
m a a aa 9 Mis cecabe or A 
gues upon the first ignition of the confined 
Ë tha” f much and rss 
In "case of & very more sensitive rapidly ex 


thee aoe substance than gunpowder, suchas mereupic 


when exploded Reopen d air effects akin to those 
yet even with these bodi 


the rz 
in devel: a eee eee 


Detonation, developed in some portion of emas 2 man, is trams- 


mitted with a PU A Ded inatantincouiness throughout 
quantity, and oven tho paeet iy lald on! iA. tio open 
sir in long with 


trains composed 
ch donation tev sioig mala ty ox foy feet in 


com of gun-cotton and of d 
: fas fen found Qe to mde fom 17,000 to 24,000 feet per second. 


-| intervening 
masses composing the trains, detonation was still 


transmitted 
seperated masses with great though diminished 


TER 
means u 

fragments A a dece ghee i : 

employment of very charges of explosive agent. by 
a 16-pr. shell completely with water and ingert- 

ing charge of 4 od of gun-coiton fitted to a åetonating fuse the 

pes y moia ia ae tho 

force deyploped by the detonation of the small guü- 


t 


^. m 
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ted ingall directions by the 


^ cotton Is 


water, znd 
ments averaging 


instantancoysly 
is thi broken up into à 'humber 


fourteen times tht number 


a thell of tho sumo size by ue s amount of 


whidh it will contain mo ying » & of powder, 
place of $2. of gun- rep 


com 


less than twenfy fragments by the shock produced by the 
n Puce the d congenial the water. In this 
“por ths pono sp pedal amount of force 
ore the explosive force of the powder | 
x eir developéd,  Hatensive com - 
bx Ti not ue by the Royal Artillery at 
Okehampton, deno that this simple expedient of 


shells with water and attaching a small O0 
anch wii ie demat to’ the, fee anally Cle 
à as efficient substitutes for the 


d and costly shrapnel and segment 
ir ic Danos of ke ah epa of action déreloped by 


with explosion, consequent upón the 
character of the metamorphosis which ‘the 


, gomiperhig the violence of action - 
EE ‘ charges 


alora -of their a 
vely. -compiic 


“bel 


a as com 


filled with water, the 


very gradual explosion ele DOMO charye i 
rendered by thetesult; the shell being olen op 


be basan Ds dus a Es tho: centres < 


Res of umi Mo the beat 


eem ub C E 


the same negative 


pi a Ste of a heap loose gun-cotton of the same or 

sides i ean Pai vdd ter The above method 

the'first instance by Mr. ‘Abel, in 

of some spechnens of 

ged to be used by the Admiralty far 

bpilding purpóses, with semples of malleable iron, and it 
has since been employed by Mr. Adamson in 

"MINI QE MSN dn 


Tur 875. f or expt foro UE the quality 
steel * proposed 


ship; 


very useful series of 


Tron'add Steel 
has been 


one Taass” ol pa or prisca ote through 
efie es Tug de which such spaces 
k rd MIT detonation is ~ 


Institute. 


the ‘size ‘df tthe ‘names of 


1 the diameter, strength, 


ct gi ee a 


. powder, 





material of the tubes used, Dynamite and mercurle fulminate, 
applied to their gyn detonation, furnished iesults quite analo% 
gous to those ogtained with gun-cotton ; but in applying ful. 
minste té the detonation of gon poen through the of 
tubes, some singularly arp rogalti were o 

Silver fulminate was em the purpose of 
more precise experiments Srl vende open. on 
larger scale, with gun-cotton, on the inffuence of the material 


but does not certainty through a deans of 4 
inches. Bat when he gantly of folminate is just ins 
into one end of a stout glass tu be og oei dn diameter, and 3 
feet long, its detonation . is y induced by that of a, 
similar quantity of the fulminate placed ; the ud 
extremity of the tnbe. Glass tubes wee ound to transmit the 


inidarnbper ium En TT per. tube 1»8 
inches long. The difference in results o ed wis not ` 
ascribable to a difference in the escape of force on the instant of 
detonation, ix consequence of the lenire of ghe tube, nar to E 


‘the diture of force in work done upoti the tube at the 


seat of detonation, The transmusion of detonailon s 


Won Of the slive Fla cia e sme distince a4 she glass 
tubes ; on the other hand, when the inner srhices Of d the latter 


were slightly roughened ‘by conjug them with e fim of fne 


nger 
tonation to anything like the AE they did when the 
inner surfaces were in the no 


ton was not transinitted, even with the of. gbout 
six times tho quantity of falminato that gave e result witb 
certainty under ordinary conditions, ; 


required to detonate gun-cotton is 
regulated the degree to which the of dia own 


Ina case of wood, or in E QE ‘pf paper; ^ 

small a quani as 2 folmunate to 
effect the detonftion of ed the 
ee oe Sie mam cf gmr- . 
,ootton there Sid doe eae bas 
quud of tallante ager De voy coutelerably tna re 
ensure the detonation of the gun-co and,- in ‘attempting to 
“nea i tibe, te fodha nees puri Ru 
means o cont 
= rie de oe 
even u But when 
State Get sae eat the de n 

e 
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transmalttedfrom it to* gun- cotton ipe long lengths 
be. In appl cotton, on o to eg 
Fires the Hin Aird merenric fuülminate, * w&s found that 
this result could be attained, and through coneters Dig lengths 

of tube (7 feet and upwards) by means of very mu 
quaes of gun cotton than i needed of of fulminate to induce 
detonatian of gun-cotton through the abp Va agea 
This want of reciprocity’ between two deto agenis 
corresponds to one even more remarkable, which was observed 
by the lecturer in his earlier investigations on this subject. In the 
first place it was found that the detonation of [ oz. of guh- 
cotion (the smallest quan qun hat pe ry applied) mduced the 
simultaneous detonation of nitro-glycerine, in a vessel 
of sheet tin and placed sta distance of 1 inch from the gun- 
cotton ; while with 4 ox. of the latter, the same effect was pro- 
duced with of 3 inches befireen the. ire 


substances, But on attem to & tro-glycerine to the 
detonation of gun-cotton, uantity o he former, which was 
detonated in cose contact with com gun-cotton, was 


gradually 


eren to 2 ox, without accom 
mes MET in & fine state of division, in all 
instance but one fn number of 


by the detonation of nitro-glycerine 
IUE er fad ur ous Ruso ee of- 


suffice for developing the detonation of 
in close contact with them. The non- 
Fxcepciblltty of gunftotton to detonation nitro-glycerine 

enin ia it need scarcely. be said, not ble to any defi- 
ciency in m&chanical dees suddenly applied when the nitro- 
glycerine is det&nated, 
(Zo be continued.) E 


increased in the first instance to } oz. and subsequently 
ing the detonation of the latter, 


a e DIE 
eget » 





INTELLECT IN BRUTES 


ROM several additional letters which we have received on 

this subject we select the following :— 

Mr. Claypole, of Antioch College, Ohio, writes —A friend 
of mine is employed on a farm near Toronto, Ontario, where 
a gl to the wife of the farmer w never re- 

quired -to work t is allowed to live the life of a gentle- 
man for the following reason: Some years ago the lady above- 
M T see Un ee de 
water was deep. The was feeding in a field close 
by, ran to the spot and held hé up with his teeth till assistance 
arrived, thus probably saving her life. Was this reason or in- 
stinct ? Arius geatlemap engaged in the business of dishl- 
ling at Cincionati has more than. oner- told me that the rata bi 
his distillery are fh the habit of drinking 
B proud arty dorsa vanie a Chal ey often become, 
in co eae se Upay Chat ihey cette run, and are caly 
taken by Which is this? 

M? t Je Hurnizs eof New York, writes:—Since the 
poblidaton ofemy letfer (NATURE, vol xix. p. 385) on 
power in an &fforded 
by the fact that he thatched -his back with when 
pe o E ees MN I have received additional 

dà pearing on tue subject Hom Mr. W. A. Conklin, the 
superintendent of the Central Park Mensgerie. I am informed 
by him that he has frequently observed elephants, when out of 
er sig hor as agde apa ape Aad, Har 

that they do so to a certain extent when under cover in the 
summer time, and when the flies which then attack the animals, 
often so fiercely as to draw blood, are parti numerous; bat 
that they never &ttempt to thatch their backs in the winter 

estia ge peove that they act intelligently, and for the 
d be- interesting 


pbi oanp tiat. in. thelr’ 


ber ronda beiden of de natura apice 


thè habit is one which nd developed 
their. surroundings 


t 
er 
er 
ive 
ed 


in captivity. I 
dist when taken to the 


to be 9 ‘CI gool ney mouth by ing, into now if I 
walegeoyer m back it sla” Am I not 
Tear e hflg ** abstrdct ” ? 
i * ut 
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spirits spilt on, 


2I 


Me. Charie Steven of Te Py: Killin, Perthshire, 
sends the f owe silry : —À Ew years ago LI cpie collie d 
named “Bodach” at my for hé&ding the core sp 
who the dairy-maid as his mistress. Lap 
him to keep the ggws n a,certein part of a field, he- would Da 
down in the tentre of a line by bim kal te rede 
Patiently and Guctness enti any of 
t, when he swoop doan onthe , 
pees che be byte heels, and drive her back. It wos ^ 
oiera in how short a time the cows came to and 


the cows 


respect the elias emi He also TAB qur some of he 
tavs by name. e of them named “Aggi” iore 


neasi tobo mikoa oftener tban the others, 


hadeonly to se in Gaelie “ Bhdach, go and beg home Agi” 
when he w start for the pasture, single out Aggi, and 
her carefully home. 


O. J. H. sends the following:—An ordinary 
mu t a friend of mine and of myself, As 

test, we resolved to try the following experiment. We 
cach deii a piece of bread, of the same sia, shape, Bc. 
above the eyes of the animal, He looked at each hand 
and 1t» contents alternately, ting 
gering at the bead wil elt 

friends. He at last seemed tod 

raising himself upon his hind legs, be seized a 
um rece ach of Sia Rat es ae the food 
thus obtained to his mouth, On repeating the experiment after 
a lapse of some time, no difficulty wis experienced in dealing 
with the matter, as the expedient just mentioned was resorted to 
without a moment’s hesitation. 


Prof. Nipher, of W: 
writes :—A friend of mine 


partiality for either of 
n ws V ape for, 


n University, St. Louis, U.S., 
ing.at Iowe City, had a mule, 
whose in getting into mischlef was more than ordi- 
narily remarkable. This animal had a great liking for the, 
company of an oat-bin, and lost no opportunity, when the yud 
and barn-door were o to secure a mouthful of oats. 
the mule was found in the barn in the morning, and for 
a long time it was impossible to discover how he had come there. 
This went on for some time, until the animal was '' caught in the 
act.’ It wasfound that he had learned how to open the gute, 
reaching over the fence to lift the latch, and that he then cflec- 
tually mystified his masters, turning ronnd, and backing 
against it, unbl it was latched. He then ed to the barn- 
door, and pulling out the pln which held the door, it 
open of its own accord. From the intelligence which this animri 
displayed on many occasions, I am of the opinion that had not 
discovery of his trick prevented, it would soon have occurred to 
him to retrace his steps before daylight, in order to avoid the 
clubbing which the stable gave hm in the morning. It 
Tay be pra sdb had enj no unusual educa- 
tional advan and his owners fo it to their interest to 
discourage his ectual efforts as puch as possibit, 


The Rer. Henslow endeavours to sum up as follows 
from the stories that have already a; pian ite ready 
to admit that more than one instance aota bi Tost’s cat, 
which spread crumbs to catch birds, i paralelei t by 
one mentioned in Wood's ** Natural History, ae 
like a sparrow, and so enticed and caught them), if eae 
stated, and if the motse of the animals could in every case be 

proved, will completely overthrow my supposition that animals 

Sopy uE fie mame or e purpose. I cannot 
help thin ing, however, thet such cases are very rare. More- 
over, I will abandon my notion of abstract reasoning, at least, 
2s hitherto described, for I mow think that what I meant by the 
want of the faculty would be better described as an impotence, or, 
peak feebleness of gnind in concatengting correlative ideas ; 
or, perhaps, a want of a receptivity of the veness of 
things cdd mening On the other hand, I still see 
no reason for believing thaf animals can conceive of a purely 
abstract ides, aoe mu v I." says a mule would turn on a tap, 
but did not turn it off again, The reason I would is that 


vec tef wd stet an abstract conception, the mule could not 
entertain it. If be we may now proceed a step 
further. The idea of & Ege is 


pee s 
I am led to believe that no animals can be self comsctous, 


but gre simply autognate and non-moral, Like children, 
can learn by scolded, when they edge their master, so 
that  donsclence similar to a child’s can be produced fu them ; 


RIBS tue 


ddinedlic cat ® 


to solve the problem of » 


, Manchester, the 
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yet dheg camot maar be OS Thus « tera self interest is | the fish-like. The order of evelopment off vertebre seems this : 


t it can pever peso into selfishness, 
miea P^ We “pmi” a 
a s a cope e too, no 


mich in e iraran abas of 
but we never look ipon it” 
can ever act ae { 
cannot be conscious eith E r la 
stract conseptions ef ess and justice are only 
Ie to, acts done wader a sense of 
The same remÉrk applies to 
10 d mut no aufmal can be immoral. 
entgrtain abstract ideas is not at all 
are to do the Mime. A somew 
show this. A class of 


grotesque a 


boys as sake pal ca acies Wa 


. None could ‘explatn it, so the teacher defined po 


within you that tells you when you have done wro A 

at once exclaimed it was a stomach-ache. On in ry it turned 
eout thes he,bad stolen and eaten some unripe fruit, doubtless 
felt the remorse of conscience acco ly! If, then, my former 
lified, I would restate t as corrected by the cases 
lows »—Animals reason as we do, but always in 
comnection with concrete phenomena whether immediately appre- 
hended by the senses, or present to consciousness through 


memory ; but like children they are slow to perceive the sugges- ` 


tiveness of things. They heye, morerer, no power of cencely- 
ing truly abstract ideas, Hence they cannot be self-conscious, 
cannot concetve of God, and can neither be moral nor immoral, 
but are simply non-moral antomata, On the other hand, that 
which rescues man from an automaton pure and sunple, is 
his power of concetving of ideas, which enables him to 
be self-consciousg consequently he can conceive of & personal, 
t.e, self-con-clous Deity, i that he at once becomes a responsible 
being, and can be positively moral or immoral. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 7 


nc the governors of Owens College, 
to on the proposed University charter 
presented a report. It appears that egotiations have been 
actively carried on with the Council of the Y Yorkshire Coll 
Leeds, partly by letter and partly by means of interviews 
ial raat of the respective committees. The 
to by the Council of the Yorkshire College, 
vide oan ire Owens College shall be named in the hater 
establishing the University as the first college in it; that the 
president and the principal of the Owens College shall be the 
chancellor and vice-chancellor of the new Unrrersity ; 
that its Jocus shall be Manchester ; and that in the mien of | C 
portionate representation proposed for the governing e 
Peire bodies of the University, the Owens College shall in 
either case begin with the maximum number of representatives 
allowed by the scheme." To obviate objection to a local name, 
that of Victoiis bie Aube «eigen The report and draft 
memoria] were approved e Committee were requested 
to make arrangements dor the presentation of the memorial to 
the Lord President of the Privy Coancil at as early a date as 
posable, and for carrying out the other suggestions of the report, 
which was pesscd. 
Tue Brithh Medical rapti ape are getting u 
to the House of Commons dici en rain 
Oxford of & thorough medi ecules, oA Beaune T as 
the medical schools of other English towns; in the folowing 
subjects at E cn mid anatomy, physi epi ssa 
ral pathology, materia che lier 
i Stato EE iftcloding Ei and 
s 


AT a recent 


SCIENTIFIC SERIALS 

American Journal ef Science and Arts, April. —An opening 
obituary notice of the distinguished botanist, Dr. Jacob Bigelow, 
who died in Jamar, aged 92, is bere followed by a note in 
which Prof, Marsh traces the connection between the two widely 
eS ee ee oe ae 

is, In the former the articulation of the centrum is 
cup-shaped ; in the latter the ends of the centrum are saddle- 

as in ordinary birds, The thirdgcervical vertehya of 
Ich howdver, has a transition form, affording a ready 
solution of the development of the modern avian vertelira fom 


TERAS vertebræ (fishes and amphibians), plane vertebræ 
mals) opan pall -ball vertebræ Geptiles), saddle vertebræ"® 

[arenam discovered by Mr. Alvan G. Clark, 

which (edicépt Sirtus) ec not been iuga: to the attention of, 


astronomers gem , are the subject of a paper by Mr. Burn- 
ham.—Interesting are furnished f, Church of 
underground temperatures in the lode in Nevada, 


are, apparently, the hottest mines in the world, (The , 
$ | rock in the lower levels seems to have a pretty uniform tempera. 
tune of 130° F.)—Prof. Lesquereux contributes & review of 
Count Seporta’s valuable work on the plants of the world before 
mnan, NUM oprasoni (o com the essential characters of cer- 
tain tertlary groups of the North American continent, in order 
to determine some points still under discussion as to thelr age.— 
Mr. Palsinger indicates a method of estimating the thickness of 


Y qs and among other subjects dealt with 
Ep Sp bien lower jaw of Loxolophodon and the presence of chlorine 
in aca oli tes. 
toilets of tke Franklin Institute, April.—We note here the 
etende prei of the Committee on Science and the Arts,‘ 
on Ainsworth’s automatic switch for railroeds, and a machine for 
rm flax, hemp, &c.— Tests of a Baldwin locomotive, by 
—The Franklin Institute standard screw thread, —T ho 
Bilermi foc eel off, by Mr. Drinkem In the course of in- 


2 
ons descnbed in this last paper, Mr, Drinker thonght it 
Noir. re tat cal ae annal be 


the walls of carbonaceous rock i solki coal can 

- burned or calcined tw site. PEE egies gineers who discussed 
his paper seemed. to be of o that the slates in the 
old fire were not y burned, but that tfe carbonaceous 


matter in them was rather subjected to a process of distillation. 
THE de Sciencias mathematicas physicas e natnram (No. 

xiv., December, 1878) contains the following pa 

ue poleon of a cise Dy 1. Faas Mod ca Mota F 


tribatlones ad floram m , 
men. —Ornithol notes, T Berton’ Barbora ae. Bocage. 
the birds of the Portuguese ns in West Africa (continua- 


tion), by the same —On condensation and the con- 
densing force, A. A. de Pma Vidal.—On a new densimeter, 
by Virgilio ; 

THE quarterly Revue der Sciences naturelles (tame vli. No. 4). 
contains the following original :—M ogical eficarches 
on the family of Cites | by PD. A, Gordon.—Note on the 
LP uar and the propagaeion of some Limanda, by S. 

ourdain.—Obeervations an the destractionand the development 
of the ovigerous capsule of Blstta tabs, by G. aap ony 
Sars e of the land and river e aca ef the Hérault d 

E. Duhrueil (continuation).—Note om tho soil of 


er, by P. de Rouville.—Note on the Pyrenees of the Aude. 
pi Leymerie, 


SOCIETIES AND ACADEMIES * . 
LONDON 
_ Royal Bociety, March 6. —'' On the Characters of the Pelvis 


oo Professor nf Naturel History Bn the Royal Scheel of 


be drawn through anatomically definable region? of the pelvis, 
as axes. Of these I shall term e lo traversing the 
of the sacral vertebree, the sacra} axis; a am 


second, glrawn 
h the middle of the 


x 
ie 
8 
3 
3 


»*& in thi. respect, 
nie paa paa E MEME characteristigallp mampalie® than 
"rhe distincBve fedfires pf fhe mammaflan pare bien 


E" v .. 


‘clusions, e is of opinion that the ilmm of mammals answers to 


evident that tif& whole erisa iJ in a mammal with 
“the whole dortal edge ofthe ilium in a bird ora re and that 
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mals, in contradistinction from oe eae axis anes a the gimilarly tri loid end of 
of the ilium gradually an oblique ion, from in oe apes eae ossifftation, the anterior edge of 15 vertical 
bai eur leeds Between this edge and the anterior and in- 


front and above, back and downwards, ,The part which 
represents the crista above thus becomes turned fonards, 
more or, lesa outwards, with increase of lateral sur the 
acetabular part backwards and downwards; hence the um 
sexi t» oryginal redonner roel . axis of the 
ilum, and, at the same time, takes up & relation to 
tho vertebral eee Pisis in ade The 
conditions of this position are, however, to be sought in factgrs 
of a totally different nature in mammals from those which pro- 
duce it in birds; for, in the former, the ischium follows the 
direction of the ium, whilst in birds the ilium has 
to do with the matter, and the ventral elements of the 
vis appear to pass towards the caudal region, independently 
End 
On one point, however, I cannot agree with Gegenbanr’s con- 


ferior edge of the fliag owsification there is a inter- 
space, pi peur eed ae a ia me 


pabi This part of hd pee 
which hes the ee tpg AE 
ur) pim . Inthe floor of t of the adtabulum € E is 


ediy'zurrounds the whole of the thickerd Minis of 
cartilage which corresponds with the pubis, The pubis ig, thus 
i ee ge ie eng baie, and thè 


er extremities of the two pubes are largely united 
fibrous tissue, The lachin are and are 


y large; 
net! ee eu € and ext 2E are Ee A Eu P en 
: a disi 


metirchial processes, In one specimen 1 observed 
sutural line between the antenor curved edge of the right 
mchium and the corresponding pubis, while no such suture could 
be traced upon the other side. 
- The pelvic arch of Salamandra, therefore, contains all the 
elements which are found in the higher vertebrata, but the 
obturator fontanelle is wanting, and it seems to me that in such 
which athe dient mao which we fn ithe higher 
higher 


cfore, there te the ailerons o6 & rotation through an 
iu of almost 180°.” On the contrary, it appears to me 


bres different modifications which we find in’ 
have taken their 
e del and the Cádemia iliac and obturator axes 
have inclined forwards, and the epipubes havesbeen reduced to 
Such rudiments, as have been described in chameleons and in 


In the crocodiles, with the seme general pelvic characters, the 
cotyloid end of the pubis retains its imperfectly osaified condi- 
tion, while the eplpubes represent the vastly enlarged rami of the 
selamendrine 


In the Ornithoscelida and in the ilia elongate, but it is 
the modification of the pubes end which is the most cha- 
racteristic feature of the pelvis, and the epipubis vanishes, 

Tu the Pterosanitia and. i the: Dicyaols 
non-development of an obturator fontanelle persists; and, in the 
former, the sexile rami of the epipubls appear to be represented 
by the so-called bones 

Unless the like sho prove to be the case in the Dicynodonts, 
it is in the mammalian alone that the subsacral portion of the 
ilium elongates backwards, carrying with it the pubis and the 
ischium, between which a large rounded obturator fontanelle is 
develo 

Tis facts ap to me to point to the conclusion that the 

ge been; connected with the amphibia by some 

group, and not by any of the known 

esos pro mamalan and dde 8 othe evidence which: tends 
in the sume direction, 

Thus the amphibia are the only air-brea vertebrata 
which, like mammals, have a dicondylian skull lt is only in 
them that the articular element of the mandibular arch remains 
cartilaginous ; while the quadrate ossification is small, and the 
squamosal extends down over it to the osseous elements of the 
mandible ; thus affording an easy transition to the mammalian 
condition of these parts 

The pectoral of the Monotremes is as much amphibian'as 
it is senropsidan; the carpus and the tarsus of all Ssuropside, 

the Chelonia, are modified away from the urodele type, 
- while those of the mammal are directly reducible to it; and it is 


the pge og which the iao axis rotates amounts to nof 
more go”. I cagnot reconcile the contrary view either with 
the relations of the ilium to the sacrum, or with the attachment 


On com the ‘pelvis of Oritkerkyncku: with that of a 
hard, oc that of a onlen, it will be observed that the resem- 
blance between the former and the sauropsidan pelvis is, in most 
tapes cec aes Gat wach I bes Go Deb TA 
pelvis. In the reptiles both the pubes and the ischia unite in a 


metischial i are also often very strong. Nevertheless, 
there is an M these ae iliac 
ee ee Saca cular to the sacral axis, or slo 
from above down and forwards; the obturator axis 
inchnes downwards and forwards, Hence in most Zacerf&íta and 
Chdonia, the pubes slope forwards very obliquely, while the 
E cuo re ee more ee 
words, such modifications of the pelvis as occur in the 

Lacertilia and the Chelonia age of an opposite kind to those 
which take place in mammalia. 

The same thing ls frue of the Crocodivia, 

Thus it ap to be useless to ettem ci die seak among any aa 
Sauropelda for thg kind of pelvis which analogy legds us to expect 


ie Ret abe eal cular to the sacral 


and those of crocodiles. In fact, we are led to the constraction 
of a common of pelvis, whence all the modifications known 
to occur in Sauropsida andin the mammalia ^y: Deve 


It is à well-known peculiarity of the urodele-amphibie, that 


os tmominatum consists of a continuous the | perhe worth the calear of the frogs is, in some 
satel half of hich is orated by & foramen for the obtu- pe worth nolis dat the ear o the froga iy 
rator, bat has no fibrous fontanelle or obturator inally; the fact that in all Sauropsida it is a aortic arch 
f in the ordinary sense of the word. As the j which is the main condwit ‘of arterial blood lea the heart, 
the dorsal with the ventra} moiety, the acetabulum marks o he while, in mammals it is & left gortic arch which performs 
iliac portin of the pelvic arch sors, from the pablo and i office, isa stumbling-block in tho way of the derivation of 
regions below ; sah ty te farth® Die ams s from any of the Sauropsida. But if we 
. from theig pasif b position of the foramen for the earliest forms of both the mammals and the to 
psi ieee pad of the muscles In full-gro have had a common amphibian there is no d fficulty in 
specimens of the pelvis presents the f the supposition that, from the first, it was a left aortic arch in 
lowthg characters :— The iliac axis is y ipelined f one series, and the i zortie arch in the 
while the iliopectines] axy is practi with the other, which became the predominant of the artegal 





axise The iliac per eal prat Par e acetabulum, an 
forms q triafigular se&ment of its with thp apex downwards, 
exact as jp Hindi, The posterior and. leriorf&ide of the 

ane Kominis ud peras Sar T ogel, "e enaische Zeit- 


The discotery of the intermediate lnk? between reptilia and. 
: He “ Kénntni dea Bachan? det Amphibien und 
NE M m Keim da n 


« 


ue EY NC 1 : 
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Ete or remarks aye ed to direct attention to the up gel ra oe es 
-indications of the characters df these prognismmalian vertebrate, ue Add which he here gives briefly. Many 
EDAD I Semeur Sere interest.—Chemical func- 
ed m ; s cs b -| don of anhydrous acetic by M. Loir. It presents 

fa aa ttr size of the brain, and in the absence of the. general ree characterising aldehydes.—-On, nitro- 

* teeth, the representatives of the gnc soguanidine, M. Jousselin. He indicates a method of 
t charafters w suggest that they sre much obtaining it in considerable quantities, and describes several of 


of the On com the brain of Achtand, reactions, —On tbe value of certain chemical agents 
fer example, with this of marsu and insectrvota exis dyeing with. anime black, by M. Witz. The oat Rene 
ore, dic e d rig in view of the evigience | of in mixtures with chlorates contrasts singularly 
is ri Bwrwasumlarg, hehe brin increases in izo j to with the marvellous energy of vanedrum, the industrial use of 
later members of the same: series. of mae one may syr- | which. presents’ the ee ; 


mise that Æckidma is the last term of a serles o - formation of ai, b7 ltromare. ty eer 
Ornithodgiphia. Among the higher vertebrata I think that there | of a considerable muss (formed oo 

* is to believe that edente s enHOR E ds NETT mation of saturated air and electricity gt oe i 
tiodifications of toothed forms. P piri ta 


- Institution of Civil Engineers, A 22.—Mr. Bateman, | -cules then clashing together SS hinged into pieces of ice 
president, in the chair.—The paper was on dioptric appa” more or less coherent.—On the amyloid appearance of cellulose 
e ratus in light-houses for the cloctrio light, by Mr. James T in champign M. de Seynes.—On mode of formation 
Chance, Assoc, Inst, C.E. E .of biliary in hepatitis, and the consecutive uction 
s is ARIS »" E ala ) 
“Academy of Sciences, A ag—M. Danbrée in the chair, | and Richand.—ML Jaubert claimed felority with regard to the 
— The followmg EAE read i—On the condition of the MM.H s new catadioptric telescope. M. Faye painted out, 
ist ms M | M. De Lesseps. The bottom appears | howeverp MM, Henry did not ag peg tl as Sptical 
to have reached à state Be cd do idu DE power of reflectors by addition of a large 
tloùs carried ou annually suffice to maintain this state, Tho | MInply to close the tube so as to suppress movegnents of the 
sand ‘deposits, opposed by dredging, are chiefly formed to the interlor air.—M. Larry . ed the chtalogye of the South 
north and north-east of the large je „ina reaching about | K Loan (third edition), accompanied with 
800 to 1,000 metres from its nd this as also to the | * French Guide, e 
Mas taie oe ay are carried away by the VIENNA 
action of the sea. ' M. [deg also ke ho y of the n npe lenis Menta iR. Marchi c dide 
Congress to meet on May 1 the course for | among other papers were remd:— On the new recurrence o 
an inter-oceanic canal (w be thinks wil achieved before | halotrichite melenterite at Idria, by Prof, vich.—On . 
the close of this century)——Complementary researches on the the electrical of glam, by Prof. W —On 
ev distillation of alcohols, by MM. Pierre and. Puchot. | the decom: of formiate of ammonium at a high tempera- 
authors reproduced synthetically most of the phenomena | ture, by Herr Andreesch, —On determination of the deian : 
ohare By ee oe He Merc. Tis Gite witout ilius friction in’ viacova liquids by P rig 
nautical instrument, by This givis, without | by Herr Schrittmer,—On direct ARTE 
calculation, and in a few seconds, the names of the stars that are | into phenols end aromatic acids, by Prof, Senhofer and Dr. 
Band ‘the horhon at & given moment; evel be LACUS Hume Un facts of erpetienco lying at the Dese of sfechanica, 


the altitudes and azimuths of these by Her Heller.—M system of the extremities of the 

enge ‘Of route for gè from one point to another: by the | orang, by Prof. Langer.—Ondacmmar consumption of striped 

ofa great gros the distance between these muscular fibres, by Prof. Klemmslewicz. ee of tie 
The instrument has been tried on the steamship W% western Balkans, by Prof, ediki. — Theory of 
with excellent results.—Experimental researches on ue metallic thermometer, by Herr J . 
pui eu cuba aud dono The grains March 13.—Remarks on the e MUR NIA — 
ee ney eat on epe ud have | On a new substance, nitroso-sul: 
passed orm envelopes stony | Her Andreasch,—On tag Nr 
ead. a Greenland masses of native iron 
(whose grains are of this character) cannot be thought the pro- JE 
duct of reduction of the dolerite -by the lignite through w. - CONTENTS «t 9s. Dua 


they have been erupted, -M. Meunier rima Ed them brought | Covxs’s '' Bape orTmxCoromano" , . 2 4 ee e e e ere í 
URMA >` . 


X 
from a great depth with ordinary basalt, in they had been | Barrira Burma. . . s soe 2.4 leere . + 3 
embedded.—On the artificial production of bloxide of man. | Omt Door BEER IL. K 
— ganase, by M. Gorgen. Artidal bioxide, having all the| ` bip rr Role aT Shan, obe" ra 
of pollanite and pyrolusite, was got by heatmng, gently 1 : : e 

Gnd toni, «ak Geeaperetirs ot 155 19 163 , aitete of mene Oü. the Ppectrum ME Drosmis Comel W. H. M, CHER 3 
in a glass phial pleced in a of oil or paraffin, Other methods Fev okt dee Carboniferous Kpoch t--R. McLacne 
were tried without sucoess. anthors ere of opinion that, in NP MEE Vu es o pn R 
formaton of and pyrolusite, the iron suspended in the Sea soap rear dE bar ig aa COP. s . . 


decomposition of the nitrate ; and the same with Tha Moeahon of Heda LA E Pere Mr MUS EE 6 
all other po riery produots mired with Qo deni oleas An Obscratory of Nowtoa'w—CHAR. COMOCE > > lig 1. 
—On the methodi$ employment of coloured S t 


lasses in achromatopsy, by M. Courseerant. not the ex- Ru Tríox M : 
lastro excitation of certain nerve elements of the retine cause to Frona ie By 8M Parion More. J: 
be produced and accumulated, in certain elements in a | raxxxGaxoxir. . . . . P E FE To 
q of work which will manifest itself in the form of C BREE Ce or . 


y colonred light, when these rested elements, solicited in 
turn, come into acon ?—Obeervations of Jupiters satellites, De o 9 oe o mol oov ee on 
at the Toulouse Observatory in 1878, by M. Baillaud. fos 
-eFormatlon of ave: F(x) pomessing the property 
Fle (ei) = ide P ppel.—Letter to M. Dumas on the 

Jari, iy a ora The msan | 
dos Arts et M contains about a TOMTE Scnorrunc SERIALS o 8 bh ee 8 ees eee 
ments, chiefly relating to: synthesis of water and calgdimetry. Sean TS 
. . ‘ e . r s s . 
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THURSDAY, MAY 8, 1879 
Y" . 
et et, n? ^e. 
THE CHEMISTRY OF COMMON LIFE 
Tha Chemistry of Common Life. By the late James 

É. W. Johnston, M.A, F.R.S., Professor of Chemistry 

in the University of Durham. A new edition, revised, 

and brought down to the present time. By Arthur" 

Herbert Church, M.A. (Blackwood and Suns Edin- 

burgh and London, 1879.) - 

TF is nowa great many years since the writer of the 

present review first read the work which as edited by 
Prof. Church he wishes to introduce to the readers of 
NATURE. He has not forgotten the keen interest and 
pleasure which the book awakened in him as a boy, and 
which were re-awakened when a few weeks ago the new 
volume came into his hands. Though times have changed 
since this bgok was published—now twenty-five years ago 
though we are mow almost deluged with scientific 
manuals afd primers, intended-to gratify the growing 
tasto for science, Sr rather, perhaps, to meet the needs of 
our quasi Chinese examination systems, yet such books as 
Johnston’s “,Chenfistry of Common Life," or the equally 
charming companion work, **The Physiology of Common 
Life," by the late G- H. Lewes, have not been superseded. 
Full of facts which it is often difficult to find elsewhere, 
written in a style,which wil charm the most fastidious, 
awakening at every step the reader’ s desire to know more 
of the subject which is treated. of, these two works have 
always appesrod to us yery models of popular scientific 
writing. 

To edit deh a work as “The Chemistry of Common 
Life’) so as-to bring the book up to date without de- 
patting "from the author's plan or awakening unpleasant 
comparisons, was by no means an. easy task, and one 
which could onlyebe discharged adequately by an easy 
writer, thoroughly^conwersant with chemistry, and not 
unfamiliar with physiology; the task has, we think, been 
admirably ormed by Mr, Church, and we recommend 
the volume which hé has edited as one eminently de- 
serying of the study of the medical man and the student 
of physio: ‘e 

‘The first chapter treats of “ The Air we Breathe.” Init 
we find discussed the composition of the atmosphere, the 
mode of preparation, and properties of ‘its constituent 
gases; the importance of the watery vapour of the air, 
the formation of. rain and dew, and-their many uses; the 
accidental constituents of the air. The second chapter is 
devoted to The-Water we Drink." Here we find discussed 
the properties of hydrogen, the differences between a 
chemical corfpound and a mechanical-mixture, the powers 
of wafer as a solvent, the, quantities of mineral matter 
in some river, lake, spring, and sea waters; the 
of the hardness of water@ the organic imipuritiq of 
water, tip solubjlity of fases'in water, and the im 
of the presen in water in relation to the Me 
of efish&s, besides many other topics which cannot 
enumerated. 

As an example of FER 
ae brough pue and bipes 





ons ad- 
spirit in the 
ic discus- 





‘lected into Pel: is often 
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sion of the influegce exerteddy certain vegetable matters 


upon the goatterg of water, with WD ex- 
planation of pe: of the aters of Marah ;— 

« Well-wa times” contain vegetable — 
also of a pe vin ie which render c shen unwholesome, 
‘even over large eae of country. districts the 
decaying vegétable matters of the axe observed, 


tósink down and form an ochreous or ance yellow layer, 
in the sub-soil, which is impervious to water, and through 
which, therefore, the rains cannot pass. Being arrésted 


yi this pan, the rain-water, while it rests upon it, dissolves 
ble matter, ami wh®n col- e 


& certain portion of the ë 


-coloured, marshy in taste 
and smell, and unwholesometo drink. When boiled, the 
organic matter c and when the 
separates in blocks, leaving the water’ ud ru ege and 
nearly free from taste.or smell The same purification 
takes place when thé water is filtered. charcoal, 
Eden d of oak wood are put inio if These 

ied coagulated by boilihg, and- by the, 

tannin tannin oF oak w show. that the organic matter con-* 
tained in the water ia of an albuminous character, or 
resembles white of egg. As it c it not onl 
falls itself, but it carnes other impurities along with it, an 
thus es the water—in the same way as the white of 
egg c es wines and other liquors to which it is added. 

*Such is the character of the waters in common use in. 
the Landes of the Gironde around Bordeaux,’ and in many 
‘other sandy districts, The waters of rivers and of marshy 
&nd swampy puces often contain a similar coagulable. 
substance. ence the waters of the Seine at Paris are 
clarified by introducin morsel of alum, and the river 
and marshy waters of Índia by the use of the nuts of the 
Strychnos potatorwes of which trívellers often carry a 
supply. One of these nuts, rubbed to powder on the side. 
of the earthen vessel into which the water is to be 
poured, soon causes the impurities to subside. In E 
the muddy water of the Nile is clarified by rubbing 
bitter onds on the sides of the water-vessel in the 
same way. ` 

In these instances the clarification results from the 
iron compounds or the albuminous matter being coagu- 


lated by what is added to the water, and “in. g, 


it embraces the other impurities of the water, and carries- 


-them down along with it. Salt, and many saline matters, 


have likewise the power of ‘clearing many kinds of thick 
and muddy water. So longras the water contains but 
little dissolved matter, all its-particles of mud remaina 
long time suspended. But the addition of almost any 
soluble salt, even in small proportion, will, as it 
code = impurities, causing them to collect ieber end 
to e. 

* These cases, and especially that of the sandy Landes 
of edam. and elsewhere, throw. an in light 
P sel chon Uie arcte WA, Matan, RE given in the 


* So Mosca brought [aal from the Red See, and they 
went out into the wilderness of Shur; and they went 
three days in.the wilderness and found no water. And 
when th mo MN UE could not drink of the 
waters of Marah, for th itter: therefore the name 
of it: was called Mara vr And the murmured 
against Moses, saying, What shall we ? And he 
cried unto the Lord, and the Lord showed him a see, 
which when he had cast into the waters, the waters were 
made sweet.’ "1 i 

The chapter on Water is followed by others which treat 
of “Tho Soil we Cultivate and the Plants we Rear," of 
“The Bread we Eat” and “ The Beef we Cook. Under. 
the heading of “ Tho Beverages we [nfuse” we find sepa~ - 
rate chapters alloyed to '' The Teas,” “The Coffees,” “The 

3 Fauré Aumale de Chim. et dé Phys, Goptatzbro, 1833 pe 84e 

_@ if Exodus xv, aag, 


. . y . e. 
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Cocoas,” the natural histor, the various modes of prepa- | After shortly describing haemoglobin Mr. Chugth refers 
ration, the chemical composition, the pfysiological action, | to Turacin, a remarkable red colouring matter con- 
and the dieMtic uses befhg in each case saftsfactorily and a 8 per rient of copper, which he discovered several* 
prétty fully discussed.. * in the pinion feathers of the Plantain- saters, 
* The Sweets we Extract” pave several chapters devoted V The ence of an anima] pigment so richrin copper 
_ to them, ig which éhesclfemistry of the sugars’ is treated | as turacin, offers many interesting ‘problems for study. 
of and the gvarious tyethods of preparing cane, maple, | Traces of this metal seem generally diffused in most 





` implied in the classification adopted. 


* beet-root, ang even manna and milk-sugar are fullye vegetables and many animals ; but here are more than 


described. E: trages—weighable and visible quantities.” -The sheets of 
“The È Liquors we o Ftiment » include “ The Beers,” “Thet the book had probably passed through the press before 
Winds" and “ The Brandies.” eUnder each head we ffod | the announcement of Dr. Frederique’s recent discoveries 


* an amount of general information relating to modes*of 


manufacture, to chemical composition, and to habits of 
-warióu®ænatiońs, which is truly remarkable. 

“The Narcotics we Indulge in” have eight chapters 
devoted; to them, the subjects treated of being the follow- 
ing :—tobacco ; the hop and its substitutes; the poppy 
e and the lettuce ; Indian hemp; the betel nut and the 
* pepperworts ; "coca; the Siberian fungus, and the minor 
narcotics, Then follow “The Odours we Enjoy,” “The 
Smells we Dislike,’ and “The Colours we Admire.” 
The last-named chapter is entirely new, and we shall 
therefore notice it at somewhat greater length than its 
predecessors. * 

It appears to us rather a mistake to have ae the 
blood colouring matter under the heading of “ The Colours 
we Admire ;" beautiful-though the colour: of blood may 
appear to. be to the physiologist, we doubt very much 
. whether most-persoris would not object to the statement 
As the proximate 
principle which-confers upon the coloured blood-cor- 


- puscles their remarkable function as the oxygen-carriers 


of the body, it ought in gur opinion to have been relegated 
to the. chapter: which treats of “What we Breathe and 
‘Breathe for. " In connection with hemoglobin, though 
not in’ the chapter : now under discussion, we find one 
of the really few inaccurate statements with which we 
have to charge Mr. Church. “ But if the carbon-contain- 
ing substances derived from man’s food are burnt through- 
out his body, and if this burning takes place because of 
oxygen brougtit from the lungs, how and in what forms, 
may we ask,*are the products of this burning, being no 
longer of use, conveyed out of the body? The very 
heemaglobin which has brought the oxygen carries;away 
the chief product of the burning—namely, carbonic acid 
gas." "Thisis not correct. -- 

-, Hemoglobin possesses no special power of absorbing 
carbon dioxide, and the greater part of this body as it is 
formed, is taken up by the liquor sanguinis in which it is 
held partly in a. state of solution and partly of feeble 
-chemical combination. We observe that Prof Church 
-applies to the blood colouring master the term haemaglobin 
instead of hæmoglobin. The seeond i is the now universally 
adopted" way of spelling the word ;*it is a barbarously 
coined word and can only be preferred to the etymologi- 
cally more correct hamato-globulin on the score of use 
and wont; the change made by Mr. Church is, however, 
.surely'no jmprovernent,: "as it is the stem (aluar-) and not 
. the nominative case (alpaj which should: be incorporated 
in whe compound word. "In the moea 

“hemorphoidal,” “hemoptysis,” we have at least the 


Sanction” of old yago gitna the qoin" o£ F equo the result ef thei labour that the 


had been made in'reference to the blood of the octopus, 
which would otherwise have probably been noticed. Dr. 
Frederique, of Ghent, | in the first place confirmed the 
observations made by previous writers as to the colour of 
the blood of the octopus; in this creature the arterial 
blood is blue, whilst the venous blood is colourless, On 
agitating the venous blood with oxygen or atmospheric 
air it becomes blue; conversely on treating the blue 
arterial blood with reducing agents or heatfng it in the 
vacuum of a mercurial pump it loses its blue golour. The 
colour is found by Frederique to be gue to a compleg 
body containing copper, to which he has given the name 
hemocyanin, which appears to have ap analogeus consti- 
tution to hæmoglobin ; like this body it i decomposed 
easily and ‘yields a proteld body and,& colouring matter . 
which contains all the copper of the original substance.. 
This copper contalning proximate principle is dissolved 
in the plasma and is undoubtedly the oxygen carrier of 
the blood of the octopus. ^ ~ 

The chapter on * The Colours we Aimi * closes with 
a succinct account of the synthesis (by Graebe and Lieber- 
mann) of alizarin, the madder pigment, and by.a notice - 
of recent researches on the constitution of certain’ et th 
coal-tar colours. p vm 

Did space permit we should notice the Shani 
chapters, of which some are“mainly devoted to certain 
physiological topics, others to a recapitulation on “ The 
Circulation of Matter." We tfust, however, that the 


sketch which we have giyen will suffice to five some idea 
of the wide scope and deep interest whieh attaches to 
Mr. Church’s admirable edition of “The „Chemistry of 


A.G: . 
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SILURIAN FOSSILS , 


A Monograph of the Silurian Fossils of the Gime 
District mm Ayrshire, with Special Reference to those ^ 
containsd im the “Gray -Collection.”’ By H. Alleyne 
- Nicholson, M.D., D.Sc., F. R.S. E., Professor of Natural | 
History in the University of St. Andrews,and Robert 
Etheridge, Jun, F.G.S., Acting-Palsont®logist to tke 

ological Survey of Scotland -e Fasciculus I. Pikir- 

Actinoroa, Trilobita, Pp.439, Pl. ieix. ;(Black- 

and Co,41878) ' e * à Lor Gre ^4 

HE authors of this M m fo theis preface 
_ that they have been enabled £o ubderake their task 

to them by a grant from the 
i by@he Royal Society, and 
~Ox§giining-this first instalment? of 
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“The Silurian distyict of Girvan, in Ayrshire is ane that 
has attracted much attention from geologists, and con-. 
siderable difference of opinion has existe] ag to the exact 
correlation of the several members of the formation as 
there exhibited with the equivalent English deposits, The 
fossils, though numerous, are often in a rather unsatis- 
factory condition as regards preservation, and it was 
most desirable that a careful study of all the known forms 
should be made’ by competent paleontologists. Tbe 
richly stocked cabinets of Mrs. Robert Gray have furnished 
the larger. part of the specimens described, and the com- 
pletion of this first part of the work was rendered possible 
by the liberality of Mr. Gray. z 

The memoir commences with an account d the biblio- 
graphy of the subject, which appears to be very full and 
complete, and then proceeds to the description of the 
lower forms of life. Any one wbo will take the trouble 
to compare the lists given by our.authors. with those 
previously published cannot but be struck by the large 
additions which are now made to the Girvan Silurian 
fauna, A ingle dofibtful fucoid and four species of 
Foraminifera are described as occurring in the Girvan 
rotks, and among fhe latter is the remarkable Saccas- 
sina cartes, which is so excessively abundant in some 
of the Carboniferods limestones. This form has been 
recognised as identical with the Carboniferous type by 
Mr. H. B. Brady himself, and its existence in Silurian 
strata adds another example —one of great ipterest to 
geologists—of the wide mange: in time of some of the lower 
forms of life. - 

Among ‘the corals from ‘the Girvan area Messrs. 
Nicholson and Etheridge enumerate no less than twenty- 
two forms, some being old and well-known species, but the 
majority are-ifew to science ; indeed several new genera 
of Actigozoa are established in the present-work: The 
specimens are usually in a bad state of preservation, a 
difficulty which has been to some extent overcome by the 
authors by the emffoyment of thin sections The fact 
which comes out -most strikingly from the study of the 
Coplepterate fauna of the Girvan beds is that the nearest 
analogues of- thg Sijurian fossils of Scotland are to be 
found not in the English area but in the American. The 
same, fact, it will be remembered, was made very strikingly 
manifest®roth Mr. SaRer’s studies of the fauna of the 
Silurian limestone of Durness in Sutherland. . 

Of Trilobites twenty-elght species are now described as 
occurring in’ the Girvan district, and among thém several 
forms*new to sclence have been detected. — - 

As the present volume only contains the firgt part of 
the results of our author's labours we do not find a full 
discussion of the bearing of the palzontological evidence 
on the interesting question of the age of the several 
Girvan sith “There can be no doubt, however, that 
both the Upper and Lower Silurian.are there represented, 
though the exact cartel@tion of the different members of 
the series can only be y-attemtpted: when the 

. fossils hag been angre fully worked out. - 

The- present gascitulug is illustrated by nine very 
executed lithographic plates from the pec of Mr. Charles 
Berjean., We congratulage the auth the able manner 
in which they have exeouted, thi} uh eue of their 
task, and, hope sgon t to-liave to Me thé appearance of 
other. " of thjs important es ia 


_ OR BOOR SHELF 
Natural History Rambld,  TheeSea-Shorge By Prof. 


P.M. Duncan, F.R.S. Lane Field. s the Reg. 
J. G. Wood. "Ugdergrouws, DJ E. "reser, F.L.S, 
- The Woodlaxflg BPM. C. Coo i$, LLD. (London : 
S.P.C.K,, 1879). e . 


THESE four dandy little’ volumes age well put together, 
&nd seem to us decidedly superior to works of a similar 
skind with which we used to be familiar ig our youth. The 
ident purpose of the volumes is not te teach their subjects 
‘cally, but to lead those into whose hands the may 
fall to take an interest inethe common object? of 
whfth may be met with in an occasional walk. For this 
purpose they seem to us well adapted, and the informa- 
tion they convey on the whole trustworthy. Thay abound 
in suitable and well-executed illustrations, and might 
appropriately be put into the hands of any one, old and 
young, s whose circumstances would give him a chance of 
using them. $ 





LETTERS TO THE EDITOR 


[The Editer does not kold himself responsible for opinions expressed 
by his correspondents. Neither con he undertake to return, or 
te correspond with the writers of, rejected suastescribts. Ne 
sotice ts taken of anenymets communications, 

n MAL Ti MER pape To Bee their letters as 

presseere om his space ts so great thai it 7 
is impossible etherwise to ensure the even of cem- 
weunications containing interesting and evel facts.) 

Brorsen's Comet 


Last night, May 3, I observed Brorsen’s comet pass nearly 


centrally over the star DM, + 61°, No. 873. Tn the principal 
focus of the telescope were two straight 43" {seconds of 
arc) wide intersecting in the centre of the fidld. The bars are 


Se i to one anoite and were inclined 45 ae 
Iih ee it was T aT; by ma 
ikoope gently about the Poler d DE adj 
the conjunctions in R.A. n, whil 
angles of position coinciding with eae and dtaees is 
parts of the breadth of a bar, could be estimated with consider- 


able accuracy. In this manner I made the following observa- 
tions of the position of the comet with reference to the star :— 
ho m. s. o æ 

Io 259 260 l 33 | chronamcier id di 
10 4 31 270 .. I2 Ditto. . i 
10 6.20 — ...-— Stra central in comet, 
JO 730 . 320 .. IO Stara of centre. 

IO II 30 .. o .. — Estimated conjunction in R.A.. 
10 16 o 45 a 

IO IB 15 wo 45 4 

IO 20 30... 45 p 


Projecting then obaervationa on a chart of Tuled 
at Ioh. 11m. corresponding to roh. 11m. 14s. 
GET) the caet Fabel i at obser RA and was 
12" N. of cesis cepto cesi c Ed 
comet to the star was 7" at abont 10h. 
The moon was shining with great 


it 


cy 


a 
fe apparent En 
a little. While the comet was 
over it there was no genrible diminution of its lustre. 
position of the star for 1855-0 is— 
- wo = Óh, 7m. 25s., 8 = + 61" 289. 
The light of the comet has diminished rupkily since April 4, . 


It is now less bright than a 9th mag. star. 
Blackheath G L. TUPMAN 


IT is to be hoped that while the comet iesus vid us the 
observations of Prof. Young (NATURE, vol. xix. p. S5o}pand of 


Mr. e (NATUXg, vol. xx. p. 5) mz ed con~ 
firmed by those who possess telescopes d 
e 

* 
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May I terpees upon your rice so far y to ak Mr. Christie inputs) note dic theensliiies mut be ues enough 


- to more clearly what-the precise carbon bends m riu mre ot ie ci aoe ot universe, 
ş are y ced ode duni comet-spectrurfi are coincident, | Prof. Clerk has shown Ci Theory. of Heat,” p a8), 
nd eu, A *edgé of the brightest pomet | that a demon dorus a gas might fad 
band coinciding. with - of the Saar , With respect to the universe, 
a E ponina alcohol - maj we not be in tas position of 
tube—andethen précefüis to remark that the bands 4n the Hemd: April 29 - f Pag Torve Peon 
* Taare glcohol are identical with those in the trum of : ——— 
efiant gas ang of ‘carbofl-dioxide and carbon-mionoxide. If we . "Baroinetric Preesure and Sun-8 ota 
are to thd thit all tho gases are inclosed in vacunime-énbex P 


his letter’ to NATURE, vol. xviii. p p. 567, on “i Sun-Spots 
Weather,” Mr. Fred. Chambers has pwo that the curre 


EM aE e at ay E yesr 
Tadbd wi ie redd reor cure Taking this fact to- 


barometric pressure in Central Asia is due to the corre: 
Le Sra variation of solar radiation, he thence con” 
cludes “iha san is hottest: about the tiime that the spots 
are at a maximum, and coldest about the time when they are at 
a minimum," i s If tho validity sc? of toe logical procesa 
by which ‘‘seoular "; is substituted for "annual" in this. argu- 
ment be admitted to hold in a general way, have we any reason 
to suppose that the atmospheric conditions at Bombey, a marine 


-thea it mus remémbered e spectrum they give is the 
seonad posites of cafon tn hich which the brightest have thee 
wa $610'5, 5199'4, 4834, and 4505. But it appears 
+ € -from Prot? Pod ofathe DU aptum wig oe 
. ble flame of a unsen burner, that the bfig bend 

with that of^ the'first spectrüm òf carbon whose ware- ^is 
r * 5165'5øwithin about the interval of the.À lines : v 


k (h = b 18 beri godt er 
The spéctrum with with which E d sud 
Comet II, 1868, “anciof Coggix s comet. in 1874, was obtained 


by taking the spark in olefiant gas at the ordinary pressure, and 
is therefore the first spectrum of carbon. 
~> © + The foll comperison will exhibit the mim NIS 


ofa 


I wish to have explained :— station on a peninsula can be adequately taken to represent 
= of least ible Edges of Bands Fr pe poil a e ao ar De ae oeo 

Brorsen’s comet...  ... eo 752000 eG theg ap proximate to the latter te any greajor eos or 

Carbon spectrum L d. B634' p .. 516 3 .. 4739'8 | even as much as those at St. Petarsbarg, for 

Carbon spectrum IL .. e. BÓIO'S ... DI e. 4834 On the other hand, if cotditions which ee 


maximum intenalty in the centre of the co E aze mo dicii 


eer 1 aap ic Mini i to ving up the marked at such a distance from it as Bombey, 


the blue end of the spectrum till it just covers 


de comet'band, then to introduce into the telescope | least be visible to some extent at St. P is cer- 
first the light from a Bunsen burner or blowpipe flame, and then Sime oas pokes 
that $ tube incl oxide: Sa ene tho erage T be to know. how Mr 

If the comet spectrum is that of Carbon L, light will be seen 1 for the foll able fact, viz, 


in the second case, but none in the first ; if if be that of Carbon 


that the mean annual barometric etersbarg from 
H., a air o a 15a2 to 1871 abow e welldotned relation to the surspoli pre 





€ DENS. P Warri ar o Giat Oed al r Pona 
" x . dk i I if I had followed = Chambers exem have. 
can fully epaficm s observation o with as m 
p s comet is not now the same as that observed by Huggins ae lice A dei" d nd vce persa, but I prefer 
in (868,25 figured hi Roscoe's “Spectrum Analypis,” p. 251. | to wait-untit more extensive ns bave, Us & 
On the ith and goth T obterred the, with a Brownipg's A eect ME eanwhile, 
e.  ‘minlaturé spectroscope Kohe | refractor, and compared | I place before readers the figures ón which my statement 


regarding the St. Petersburg pressures is based. 8 employ- 


it writh.the. can spear of du paa Banig, and found the 
ment of a variety of methods of. Y comparison has iasiably given 


three sual bands: Tene bee e with the three bands 
of-the comet as: completely, as xy lutrumcala weal hows. It 
was needful to use a wide alit. . cT. W. PACES OUI 

. Sunderland, May 6 Nu ed 





<Teinperatard Equitum in the Universe in Relation to 


those 
the Kinetic. Theory Erit mke only the Baa o are given ~ 


T Aut inclined to think I shell best answer Mr, W. Muir's 
letter by not disputing the vague charges of uzscundness he has Mer yous ah Ime. Min. years in yth Eme. - 
AE NUR e t hi endeavouring to make more clear Pressure ~ © Framt, $ . 
for which I contend. : , variation Žž . svarinn Bon-spots 
. "object of my paper (Narune, vol xix. p. 45) pu to ` Can trio. à - Gi. 
- contest the necessity of supposing that existing. C. 0524 .. —339 . .. FOIE . 1-233 
-a ciples must have been violated in past Ed Iso «E "5 oh 339 949. eo TAY 
that there was no reality in this. virens shag tint rs ; Da ar SASA e oa E Lad ast TIS 
from-our present imperfect know for the |- 3. -0'48 .. OO .. .. 078 .. 4 £48 
state of things might be evo sd consistent with prin- 4-04 s 4283.2: 2. 4063 ..- 86. 
d which at present prevail Pains Lon do well to add 5. F044 a EASI as e) Hoag 2. = 9'0 
* afew words in order to elicdate ` a` point x was not too |." & powo .. 43463 7 -egr -3a5 - 
iari expressed: : ERO. Qu STEM tee: d : 
For mere sake of {Tnstrati pupae a spherical envo: 7. +0°80 es CEPI 8 er tee 3 P - I 
lope which permits neither si fru o$ nór passage of 8. +062 ... FOR .. HOTT u yeh 
heat, to inclose a space of diameter, s&y 10!" times thé distance, * 9. Foy «s. Haga 2s 2€ -oWdo 2. C*r8 
between the sun and Sirius. Fust, let all the i within this | 5 -007'.. -244 4. .$ ^14*.. 35g 
space be at the zero of temperature, Second, let'all the matter It. -988*.. -26% V es $093 c +448 


^ within our envelope Da a ancha teneretur thal te eattely 
dissociated into discrete molecules. Between these two extremes 


- TE wil bo quel der the premio ngka Iag Achid he 
e there is roon fi y number of mean states in which matter fair: 


nemine ri in the dame way pe r*tgmperature : epochs 


be more or less or discrete, and my point was that ti Dr. Pa e 
verse might actually be in one of these intermediate states. fs from thé Annals Of the - 
We ghgald be scarcely cese y to observe that we have limit Sait rips tore Man was first brought to 
our speco m forethe sake or fixing our idei All that we ECT fE Allahga, 
, require is gained, if, instead of yxing permeable envelope, | Ta it the mu of of 
Noctiern dia te really dus te the coli uf inter 


. owe. surround ouf sphere with infinite füled with mitter in 
2 similar condition to thaf which the sphere inclosed. (Sete R rae tee elio 


à 
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answered" by the fach that, according to Mr. Hill, the epochs of 
heaviest winter rain are approximately those of AzgAex mean 
annual temperature, E. Dovtjas ARCHIBALD” 
. 


Distribution of the Black Rat 


Mz. MrDDLETON's letter in NATURE, vol xix. p. 460, 
induced me to inquire whether the black rat still occurs in 
Drestien, the museum under my care porcesring s&veral specimens, 
which were procured on the spot several years ago. e streets 
where this rat then occurred being known to me, viz., Meisemer- 
strasse, Alaun-gasse, K bricker-strasee, all on the right bank 
of the Elbe, in me tek eustadt, I inquired in many houses, 
offering a relatively reword for a specimen, but hitherto 
in vain. The museum possessing further a specimen from a 
place called the Schenkhübe], about an honr’s walk from the 
ENT in the direction of the lest of the above-named streets, 
I traps put there, but also in vain ; only the brown rat, Mus 
decumanus, could be procured. 

Every two years a general rat poisoning being ordered by the 
pret € of the town, I rhall weit till the next one (March, 
1850) and then try to state whether Mus ra/tus still hves in 
Dresden, as it no doubt Hved here several years ago. 

The museum posse-ses besides ens from Muhlhauren, in 
Thuringia, and a series from Saxe-Altenburg ; 1n the latter 

Ido net know théexact locality, the man—a desler—who 
sent being very mysterloys on this point, but I have in- 
dupithble evidence thag it still lives there, and even is not rare 
on some spots. Knowing thet it occurred some time ago in the 
brewery of Rjankenhain e, near Crimmitzschau, in Saxony, 
I inquired th ar got thie ewes that for two years it has 
been replaced by M. decimam, 


kingdom of Saxony, but I aa sure that it cecurs in the Saxon 
Ducbies I shall publish the results of my further inquiries in 
caso they are successful. 

From the Maley Archipelago I brought M. decwwrasts, bat 
not M. ee specunens from North and South Celeber, 
besides other 1 des, but as the Arres in my collections are 
not yet definitely determined, I cannot give more particulars 


now. A. B, Maya 
Royal Zoological Museum, Dresden, May 3 
EE ann 
*. Mice and Beetles 


PEPMIT me to ask, through the medium of your columns, if 
it is known whether mice the common kitchen bleck- 
beetle. I have been dhable to find anything bearing upon this 
subject, but having ob-ervedethat there us an apparent reduction 
in the number of beetles, or at least no inceace in number 
while the mice are permitted to live, and ako that the mice do 
not touch any aitwles of food in the kitchen, where they are 
tomewhat numerous, I have been led to think that they_prey on 
the beetles in some way. ` W. WORBY BEAUMONT 

e 9 o . 


“The Cause of Thunder 


I HAVE lately seen it stated in a text-book upon electricity and 
that the phenomenon of thunder s not fully aceounted 
for Py theory as yet brought forward. Whether this be so 
or not 1 am not sufficiently acquamted with the subject to say. 
I beheve the commonly accepted theory is that a vacuum is 
created in the path of the electric rpark and that the subsequent 
in-rush of the air produces the detonation. If, however, it be 
allowed that the electric spark is not a material «ubstance, bat 
meiely a naturalorce or mode of motion, the poss.bility of this 
theary is at once oed of, ; 

It w agWell-known fact that the passage of electricity in a high 
state of tension, through a mixture of ox and bydrogen, not 
only causes £n exblosiob, but alto ganses the formation of water, 

it seems to me that, given the exiMence of ffee oxygen and 
hydrogen 1 the regipngof jhe electric disturbance, the pheno- 
nenon of dbi is suf iciesy accounted for: of 

Whetberghe noifnal amouft of hydrogen in the air is sufficient 
to cau the stupendous noue of thunder4I am not competent to 
Judge, but if not I would suggest that the ce of an abnor- 

amount might be accounted for bythe pXocess- of the elec- 
trolysis, which-would prbbably occur bé& Ween the two } ales of the 
thunder-loud before thestension became so zs t8 came a 
rupture of ipcuit apd consequent discharge of.the electric 
spark, T wif alo dram yonr ention td the fact that every 








° .* 
. e Py 


thunder-clap is immediately followed by an increase in the 
tity of watgr deposited án the shgpe of 1any» Does not this 
nm to the Fatnition of vater by ihe explosion of the 
As I myrelf am unable both from want of means time to 
investigate the mattdt, I should be glad to find that someone 
better qualified hg taken the subjeci ig . tis & frequent 
experiment of Dr, T "s to show his autiience real clouds; I 
feel convinced. that following this gine of ir? he could e 
ive us à real thunderstorm. i . . ALR, 
—— * 
e 
.* The Apnl Meteors 


CN the night of the 200g these meteors «rere svatced for 
beftreen 10h. 45m. and 11h. 30m., after which the stars were 
obscured byadensefog. During the fh. of observation 15shooting- 
stars were counted, of which 4 or 5 only belonged to the er of, 
Lpreds. These were faint and somewhat slow, with trains 
and hort eee The radiant point could not be exactly fixed. 
Of the other meteors three were brillant (2 — 1st mag. and 
I = and mag.) and moved with extreme swiftness from a 
radient point at 286° + 23°, They left bright greenish strenke, 
and were readily distinguished from the Zyrrds, though the 
raciants lie near together. This new shower near B Cygni 
(Albireo) a to form an important display at this epoch, I 
mv ight, rapid meteors from it on April 20-a1 lest 
year, and determined the position of its radiant point from a 
number of shooting-star paths given in Dr. Weiss's two volumes 
of Austrian obrervations at 288° + 22° (20 meteors) for the 
period April 19-23 (66. Monthly Notices R.AS., vol. xxxvii, 

.396). It is further confirmed by a stationery meteor recorded. 
b Palisa at Troppau on April 19, 1870, at 289^ *4 + 26°4, and it 
will be advi-able to look out specially for this prominent rhower 
of swift, streak-leaving meteors during futme returns of the 
Lyrids. "The latter display has quite failed during the last few 


years. W. F., DENNING 
Ashleydown, Bristol, April 22 


e 





Salmo salar and the Schoodic Salmon 


UNDER date of March 13, m the course of remarks on a late 
report of the U.S. Commussioner ete t MIR you 
ex a wish for an explanation of the a seg-going 
inc (Salmo salar) was found among the Schoodic and 
locked” salmon, I take pleasure in supplying the explanation, 
The fish referred to were taken in Gran e Stream, which 
connects two of the Schoodic lakes, tributary to the St. Crom 
River, which dis into an arm of the sea on the border 
between the United States and Canada, Before the obstruction . 
of the St, Croix by mill-dams, there was nothing to prevent the 
ascent of ihe sea-going ralmon to this stream, and it is among 
the traditions of the aborigines that they were forperly often 
taken hére along with the mall ''land-locked " or -water 
salmon, The seg-a2lmon they called Pl-lahm ; the land-locl ed, 
Tag-e-wáh-nàbn; and though for many years the seg-talmon 
were almost wholly prevented from aceading the river by the 
milldams, they bave not been entirely exterminated, the 
upper waters have been rendered in & degree accesmble to the 
remnant by means of fi-h-ways constructed within a few yearr, — 

‘The specimen talen was, at the close of the season, set free 
with the other captured fish, and doubtless returned to sea, 

I will add that the latest studies of American ichth son 
the subject havo led to the conclusion that the Schoodic and 
other ''land-loched" salmon are *pecifically identical with 
Salmo salar (vide Jordan, ''Manual of the Vertebrates of the 
Northern United States,” 1878 p. 357): 

. H 


Grand Lake dtream, as. Œ ATKINS, 


“Mame, U.S.A., April 9° Asst. to the U.S. Commissioner, 


Fish and Fisheries 


—— 


Intellect in Bruotes ) 


A FEW months ago I made the acquaintance of a dog, which, 
I think, is worthy of a place among the , and cats, and rats, 
and mules that are hel the of NATURE to deteimine 
the degree and hind of animal int ce. a 
7 S Priet’s” is a hotel on the wa m the Calaveras Grove of 
Big-trees to the-Yosemite. In former years, cn the arrfral of 
the stage, the landlady®w ould rend the dog to she poultry yard 
to ca quoe for the tourists’ dinner. Now the dog ''takes 
tune Sy the forelock.” The stage is due at x o'clock. About 

e ^ . 


e * = 5e 


30 l . 


* NATURE 


[May 8,°1879 





five o'clock the dog saunters leisurely down the road till he 
meets the ;he thea bound? back &o the pouliry-yard, 
catches chickens, bites their heads off, and takes them to the 
cook! The number of chickems he kills a relation to the 


number of ho saw eae ` 

-A was “stop at the Hotel fora few da 

went into the woods one afternoon with e gun. When he 

returned. came ip him in much excitemes to see what 
he had taken. Finding his hands and his empty the 
ran into the farest and returned in leas than an hour Be 


i , which he gave with an air of compession to the uns 
RE mS eS " W. D. Gunning?” 
Maw., April 18 — = 


ON THE EVOLUTION OF THE VERTEBRATA‘ 


; SEVERAL theorles of the vertebrate skeleton have 
been promulgated dunng the last century, some of 
which have since been abandoned, and others greàtly 
modified. About a quarter of a century ago, three great 
stumbling blocks were removed from the study of animal 
fo by tlie discovery that the cell-wall was not essential 
as inclosing sarcode, by the removal of the old conc 
tions about the origin of species, and by the rejection of 
the vertebrate theory of the skull in its older and grosser 
form. In the present course, the lecturer wishes to give 
both an analytic and synthetic account of the vertebrate 
skeleton, to seg if a consistent history cannot be given of 
every cartilage, bone, and joint, in the higher ! 
^A vertebrated animal is constructed of a chain of 
segments similar to each other, which are obsolete in 
the head, and in each of which there is a smaller dorsal 
tube, through which the continuous neural axis runs, and 
a larger ventral tube, which contains the digestive organs, 
heart, and main blood vessels. The neural axis swells 
into three main vesicles in the head, giving rise to the 
fore, mid, and hind brain. The skeletal structures are 
formed on a single median axis, the notochord, which 
lies directly beneath the neural axis, and which is 
arrested in the head close behind the fore-brain. The 
barrier, however, which would stop the growth forwards 
of the notochord, is not developed when its apex shrinks. 
By the time the embryo is fairly formed, a fold of the 
posal skin has given rise to a sac which opens into the 
ower and hinder part of the fore-brain. This sac is the 
ituitary body, the manner of the development of which 
les been clearly made out by Mr. Balfour, in the sharks 
and skates, and corroborated by the lecturer in the snake, 





lizard, apd dee turtle. - : 
The mouth and posterior aperture do not exist at first, 
but are formed afterwards as involutions, which, in the 
latter case, at any rate, are not terminal, the alimentary 
tract extending behind the anus, and pote in front of 
the mouth also in ancient forms. The visceral clefts 


_ appear as slits in the wall of the p and in the 
aquatic ive rise to the gills, w in the higher 
types (arniota), all of them close up but one, which 


remains as the tympano-eustachian cavity. The vertebra 
alternate with the primary segmental masses. Each 
centrum, as it chondrifies,. constricts the notochord, but 
there is usually some remnant of it to be seen in the adult 
in the invertebral spaces. ^ The walls of the head are 
large and continuous, and its lower arches are gen 
small, clefts appearing between them. Both the arches 
and clefts become greatly modified in the adult, alee’ 
in the higher Thus the upper jaw is probably due 
to the modification and blending together of two or three 
pairs of arrested arches. 

Besides the axial skeleton, a cartilaginous skeleton is 
developed immediately under the skin, and thus there is 
both a cartilaginous exo- and endoskeleton. The exo- 
skeJeton gives rigo to the labial and extra-branchial carti- 

the limb arches-and their limbs, and the inter- 
cartilages of the median finfof fishes, — * 

1 Abstract of Prof, Parker's Hunterian Lectures, delivered at thg College 

of Surgeons, cocumenc ng on February ro = 


e. ^ M e 





The bony parts of the skeleton are*classifiedeaccording 
to their relation fo the axfal or extra-axial cartilaginous 
skeletons. All bony scales, scutes, or sub-cutaneous bony 
pate es trafts, are classified as exoskeletal ; ossifica- 
tions of the endoskeletal cartilage or its chondrium 
are, of course, endoskeletal: Unfortunately Tor science, 
the extinct lower forms of the Vertebrata had their endo- 
skeletons but slightly ossified, and thus only the out&vorks 
of their structure are left to us, as is the case with many 
o$ the Ganoids of the old red sandstone. The lowest of 
these, however, were half way up the vertebrate scale, if 
we compare them with the lancelet, Of existing brain- 
bearing fishes the lamprey and hag are the lowest, bat 
man scarcely stands at a greater distance from them than 
they do from the lancelet, which, as far as we know at 
present, stands alone in creation. e : 

Until we can connect the known Vertebrata, or at least 
their embryos, with the worm-like Invertebrata, the former 
will continue to be a very anomalous group. The diffi- 
culty is not with man; in him we have — organ 
and part for part, and he is better than a t only by 


reason of something that cannot be demonstrated by the 
anatomist as such. e - 





, Hér, by 

lacrymal cleft; Af, mouth, » J, mid-brain, wes, mandib 

yooo; N, no&ril; Me, notochord; f rk, prottunal, 7, tympanic 
Anse Roman figured indicata the Dorres ' 


* 

The above diagram represents an ideal vertebrate, the 
oral, lacrymal, and nasal ciefts being taken as homologous 
with the post-oral clefts. This theory seems probable: 
both from the author's researglies, on the visceral arches 
and clefts, and those of Milnes, hall on the nerves. 
The seven branches of the Me ad oM Au here shown as 
separate nerves, and the hind brain as a series of 
ments. 

. As the relation of the endoskeleton to the exoskeleton 
does not usually seem to-be preperly understgod, it may 
be as well to say a few more words dBout it. On the 
whole the foundations of the internal skeleton are laid in 
cartilage, and of the external in bone, which is formed by 
the ossification of fibrous tracts. Tbe cartilage as a rule 
also ossifies, and this inner or cartilage bone bas, so to 
pprak an organic affinity for the outer or membrane bone. 

ut there are several things in the vertebrate exoskeleton 
that are formed of cartilage, as alzpady mentioned ; and 
in the endoskeleton the cartilage is o suppressed in 
certain parts, bony substance, formed Pn fibrous tissue, 
replacing it: Indeed, unossified fibrou9 tracts often take 
the place of cartilage. The welding hér, of parts 
originally distinct makes the matter mych more compli- 
cated. No inherited are rejected by the morpho- 
logical force; they are only kept from growing into special 
tissues until needed. Thus the righ frowthef the human 
ee ee that is merely 
made up of the inner layer of old ganoid plates, and the 
cartilages of the hffman nostri] are itated from some 
ancient suckin Gs," whüe the outer ear once figured, 
i morpholdically, as the blow-hole of some 


iluridh s "D oe. 
A word or must now be seid akovt the different 
kinds of ossificafion. When the perichon or clothing 
* e. » 
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-vestment ; this is a true ie steele _ Osaification 
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ostifies, it becorfies the “ectosteal layer,” 
'related to the i 


of the cal 
and is di 


ives. rise to “dermosteaf” (exqekeletal 


of the dermis 
as the scales and scutes of fishes, 


bony plates; su 


. the,scutes of reptiles and armadilloes, The intermediate 


Simoes see Sepecin liy in the ion of the head, oesifies 
to ‘féem the splints, aani Hones, or ‘ parostoses ” 
(exoskeletal). - pias cartilage itself undergoes an 
osseous change, ei by central,’ superficial, or swb- 
central “  endostosis " raria d f 5 

These species of ossification, other species, are, 
however, apt fo run into one another. 

Fisker.— lf we take a survey of the Vertebrata, begin- 
ning with the suctorial fishes, viz, the lamprey and hag, 


- we find at first nothing but cartilage fórming both the 


exo- and endoskeleton. The main peculiarities seen in 
the skeletons of these fishes are the peculiar cartilaginous 
labials, forming the sucking apparatus, and the basket- 
work of the ‘fextra-branchials,” which embrace the huge 
m orate The Selachians (shark = 
and cera), although retaining much that is low rA 
embryonic in*their structure, are in many respects the 
highest, and* most rePtilian of fishes... Ther” skeletal 
growths ure fincomjbined; in their skin. are numerous 
placoid grains or spines, forming the exoskeleton, while 
in the endoskeleton, the first step towards ossification is 
seen in, thi calcification of the-superficial cells of the 
cartilage. Thé@labial system is now secondary, a more 
perfect mouth having taken thé place of the sucking- 
apparatus. The basket-work of the sucking fishes yiel 
bars to strengthen the mouths of the gill-pouches, the gill 
system being built upon large endoskeletal branchial 
arches,” ps pidis with their paired fins, appear in 
these fishes. d . : 
. In the Chondrostei (sturgeon and paddle-fish (P/ans- 
rastra), which are lower kinds of Ganoids, the slightly 
ossified cartilaginous endoskeleton is supplemented by 
outer bony plases, which, in the extinct forms, were often 
covered with an enameled layer, In'theh especially, 
these are conformed to the underlying parts, 
although they do not. combine with them histologically. 
In this region they have alsd a constant tendency to a 
iar alternation “of paired and -unpaired elements. 
e scutes of the trunk, although suggesting the segments 
within, do not actually correspond with them. A 
Here we must look for the exemplars of our own 
inyestmg-bones (Parostoses) which are as yet, however, 
very generalized. The chondroskeleton now gets true 


-ectostegl plates and sheaths, as well as parostoses. 


"tion of the outez 


`~ Butin oids that are called Holostei, the endo- 
skeleton rivals that of the ordinary fishes in hardness, and 
yet the exoskeleton arrives at its highest pitch of perfec- 
tion, „In the head, the dermoskeleton is brought into 
adaptation to the more important architecture of the 
i pdrt&' The most perfect dermoskeleton is seen in 


inner 
the 7e pidosteus). 7 
e id onic are in many respects related to the 

generalized chimceroids, show even less mutual adapta- 
to the inner skeleton than the n 
and padüle-fish, gnd, moreover, their bony skull plates 
are, as a ryle, feeble, and few in number. ASA 

LepidcWiren and Prorofterus have a few subcutaneous 
bones (parostoses) appHed to a cranium which is almost 
entirely devoid of intrinsic oS&ifwations, send scarcely 
advanced ip develqpment beyond that of a Chimcera. 
But Ceratodifs has a If&lm&ted head much like that of the 
lower Genojjs, th@dermal ecutes overlying the almost un- 
ossifiedecranium s -it has also some sulycutaneous bones. 

The osseous ches are the highest ax fishes, but they 
are least of all related to those 
them 'in the, stale, eir metamdtphosls is great, 
but the €ietognts fre till uncombined. " el'hey have. a 
copious growg4 ef subcutaneous ores, a3* the Selachians 

. ud - * 
,. "LI 1 ; 
ee . m 


which rise above 


have of sub-cutandébus caz/iJages, while in Ceratodus both 
are seen in anamcémbined condison. ^ 

Ampkibia.—The Amphibia awe a subdivision of the 
Acthyopsida, whiche like the Dipnoi, aay coy? as well 
as gills, but whieh oft€n shed the latter, breathing only 
by the former? Their embryos, "ik those "of fishes, 
develop neigher amnion nor allangois, Theve*are four 
orders in this sub-class, viz., the Corcilians,the Urodeles, 
the Anura, and the Labyrinthodonts, ghe last of there 
pens the extinct Amphibia- of the coal-measures. 
*Fhé living forms of Amphibia in life as a sq of 
fishts, having gills ; and, gs a rule, they kve iif the water 
untl Peran lungs : some keep their and con- 
tinue to live in the water, while others shed them. The 
higher kinds undergo so much morphological 
and assume so many new and important characters, 
they are perhaps the most instructive of all the Vertebrata, 

In the Urodeles and Anura (tail-bearing and tail-less 
Amphibia) we find many things in common, and many 
more that are different. While they agree in posseasin 
ees M state, they differ in the character o 

ir gills, The Utodeles have, some for a while, and 
others throughout life, three pairs of pinnate external gn 
attached to the three first branchial arches, a single gi 
-to each arch, there being generally a fourth arch which 
does not bear a gill) These are true føner branchial 
arches. . 

Amongst the frogs and toads there are three important 
modifications of the branchial system. In the common 
kinds (Ofpistkoglðssa) there are at first free tufted gills 
growing from the two first, at least, of the four bran- 
chial arches, all of which are functional These are 
soon hidden by an opercular outgrowth from the hyoid 
arch, which covers over and closes up allthe branchial 
region, leaving, however,a small aperture on the left side. 
The primary pharyngeal wall not only splits so as to 
form four clefts on each'side, but the wall itself becomes 
divided so as to form a series af pouches, each of which 
has a cartilage within and a cartilage without, the opu 
cular skin loosely covering the pouches outside... The 
intra-branchial arches are ‘smail ; the second and 
third extra-branchials are bars, while the first and 
fourth are large pouches. ufted vascular (Jofkoóran- 
chta) growths, those first seen outside, grow on the 
inside of the uches and bars, and also from the 
three branchial fag outside the extra-branchials, These 
latter correspond with the external gills seen in unhatched: 
sharks and skate. . $ 

Dactylethra, one of the two existing Aglossa, shows no 
trace of external gills. The other, tongueless kind, Pru, 
BT very temporary rudiments of them. Suctorial 

tilages have nearly disappeared in the embryos of 
Urod but in the Batrachia they are nearly as much 
developed as in the lamprey. In the Urodeles we find no 


trace of a gill on the first and second arches behind the ' 


mouth, nor on the sixth, which exists in the majority of 
the speciés. ` 

It is evident that the tailed Amphibia have beèn 
dropping from time to time parts no longer useful to 
them, whilst straining afteņ a higher organisation. In 
them we have the beginning dfthe middle ear; there isa 
stapes and a fenestra ovglis. ere also a larynx appears 
for the first time, and the shoulder and hip girdles, and 
the fore and hind limbs are developed similarly to those 
of the higher types. : 

In neither Anura nor Urodeles is it possible to make a 
sharp distinction between a parostosis and an ectostosis, 
especially in the te, The frogs and toads vary greatly 
in the intensity of their ossification ; the parostoses pass 
into superficial dermal plates, and the bones, both super- 
ficial and deep, are apt to begin in a wild way, enot 
keeping to the habi landmarks, This is seen also to 
a less eftent in Urodeles. —— ‘ 

Themird of man is not able to invent a more wondrous 


. * > p>» 
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transformation-than that which actuali takes place inthe} In blasting: gelatine, which, by the* way, coatains no 
life of everyirog and toad. Born 03? à rey, it | gelatine at all the objection to employing an inert ma- 
changes.into a creature which 1s a Selachian, and some- | terial is got rjd* of altogether; and. the mass, like com: 


thing more; for it passes through the further border of 
the sharks and skates, ip their terfitoryaand begins in its 
changing-growth 9to* make the rudiments, at least; of 
e manyan“ rtant organ which comes to itg ion 
in man and his nearest relatives. The growth force th 
fetching in imprevements and additions from many a 


er; and combinang all things skilfully, makes a pew 
eo the earth, S Ur 
* œ (To be continued.) © 


THE NEWEST EXPLOSIVE 


¢(*UN-GOTTON and dynamite, which have for some 
years past held the foremost rank among modern er- 
plosives, are no longer, it seems, to retain this honour undis- 
puted, A compound more violent still than either of these 
dag rag coated Hio ipi dee has lately been given to the world 
by M. Nobel in the shape of blasting-gelatine, and blasting- 

tine, in,-has been endowed with still er ene 

y a modification in its nature, effected by Prof. Ab 
the War Department chemist. So far as experiment has 
shown,, the gelatine and modified gelatine are, without 
doubt, the-most active explosive agents known to us, or, 
in othex words, a given weight of these compounds will 
work more deftruction upon metal, stone, or other un- 
yielding mass, than any of the hundred and one bodies 
of a like character with which we have become ac- 

quainted during the past half-century. ý 

It is a well-known circumstance that, with but very few 
exceptions, the many explosives that have lately- been 
brought before the public under a yariety of names are 
no modifications of one and the samething. They 
are all nitro-compounds, or modifications of them. One 
class owe their origin to gun-cotton and the other to 
nitro-glycerine, and gun-cotton and nitro-glycerine are by 
the chemist regarded as the ‘same thing: Gun-cotton is 
made by the nitrification of a solid y, and_ nitro- 

glycerine by the nitrification of a liquid body. The 
methods of manufacture are-similar, and the agents em- 
ployed.to bring about the nitnfication are the same. In 
the. one instance a woody fibre—cellulose—is acted upon 
by amixtuie of strong nitric acid and sulphuric acid, the 
former liquid to perform the operation of nitrification, 
by substituting certain equivalents of nitrogen for the 
hydrogen existing-1n the cellulose, and the latter acid for 
the purpose of absorbing any moisture given off in the 
substitution process, and thus preventing the nitne acid 
from becoming dilute and' inefficient. In the other, a 
liquid-—glycerine—34s permitted to combine in small quan- 
tities at a timeuvith a mixture of the same acids, and in 

, like manner parts with its hydrogen, to be replaced by 
nitrogen. 

There is, however, this wide: difference in the applica- 
tion ofthe two compounds. Gun-cotton may be employed 
as it stands, and the Abel gun-cotton that is used by our 
soldiers and sailors for torpedoes and mining work is 


simply-a pure xilin, pulped fine to permit ot its being 
thorough] a E and coppressed into papier-maché 
sort of- blocks for the sake of convenience. Nitro- 
glycerine, on the other hand, beimg a liquid, is difficult to- 
handle in that form, and for this reason it is that Nobel 
and others cast about for suitable vehicles to contain the 
Li eei A siliceous clay called Kieselguhr, which 
will absorb three times its weight ofthe liquid, has been 
found the most favourable substance, and dynamite, gene- 
rally jenen may be said to consist of 75 per cent. of 
enitro-glycerine-and 25 per cént. of this inert substance. 
In hthofracteur, other substances besides, are employed, 
suck as powderéd charcoal and nitre, and there now 
exists a whole family of such combigations, none qf which 
contain, however, more than 75 per cent. of the active 
explosive, nitro-glycerine, - ^ s 
as 


on °? ° . 


en | nitro-glycerine at 






pressed gun-c is explosive and combustible through- 
out. paw or explosive, tine is a mixture of nitro- 
glycerine and gun-cotton. Nobel to whom is due 
the credit of having placed the valuable properties of 
o disposal of mining-engineers, has 
disco in the pursuance of further investigations, 
that the liquid: in question acts as a solvent upon guh- 
cotton. Like & mixture of alcohol and ether, nitro- 
vo is found to dissolve nitro-cellulose, and form a 
sa of collodion, or, as M. Nobel terms it, gela- 
i tis aor of course, the highly-explosive gun-cotton 
that will thus dissolve, but that known as photographer’ s 
oxilin, which does not contain so much nitrogen. 
itary gun-cotton, indeed, or tri-nitro-cellulose, to call 
it by its chemical name, should not be soluble at all, or at 
any rate only to a slight extent, if properly. manufactured, 
and one of: the tests to ascertain if it is of good quality is 
in fact to treabit with an alcohol-ether mixture to astertain 
how far it will dissolve. The soluble gun-cotton, how- 
ever, if not so highly nitrified, to cpin a terfh for our pur- 
pore, is still a sufficiently explosive body, “and this M. 
obel finds he can dissolve to a greater extent in nitro- 
gene than it is possible to do fh alcoliol and ethtr. 
ereas the latter will dissolve no. more than 4 or 5 
per cent, of :pyroxiline, and frequently less tan 2, nitro- 
glycerine has been found to take-up upwards of 7 per 
cent. The operation of dissolving is presumably done 
when the liquid is warm,and the result is, as we have 
said, a -jellified mass, which has all the attributes of a 
definite combination. There is no separation of liquid 
from the mass, and cartridges may be made by simply 
rolling up the material in paper envelopes. ~ 
Thus, in blasting tine, there is no igert body, and 
the consequence is weight for weight,'the gelatine is 
superior in its destructive action to dynamite. e latter, 
as we have seen, contains 75 per cent, of Bitro-glycerine, 
whereas blasting gelatine consists of from 9o: to 93. 


“cent. of this liquid, and from 7 to 10 per cent.«of soluble 


adele But there exists another reason still, why the 
etonatión of blasting gelatine should be more energetic, 
namely, because the combustion of the charge, from more 
perfect oxidation, is wellnigh perfect. Prof. Abel pointed 
this out very clearly in his recent lecgire at the Royal 
Institution. “As ni lycerine,” he said, ‘‘contains a 
small amount of oxygen in excess of thift required for the 
perfect oxidation of as carbon and hydrogen constituents, 
while the soluble gun-cotton is deficient in the requisite 
oxygen for its complete transformation’ {ito Thoroughly 
oxidised products, the result of an incorporation of the 
latter ‘in small proportions with nitro-glycerine, is the 
production-of an explosive agent, which contains the Pre 
portion of oxygen requisite for the development of the 
maximum of chemical energy by the complete Burning 
of the carbon and hydrogen; and hence," Prof Abel 
concludes, “blasting gelatine should, theoretically, be 
even slightly more powerful as an explosive agent than 
pure nitro-glycerine. . 

By convérting the gelatine into a mare solid body by 
the addition to it of same ET cent. of military gun- 
cotton, or tri-nitro-cellulose, Mt. Abelappears*to have 
secured a still more vigorous efplbsive, and ene besides, 
‘that, by reafon of ite is more- convenient to 


handle than the softer and phant j The glestructive 
action of this modified e pon irof plates and 
heavy masses of lead, has beef found gfeater &ban that of 


any other form of natro-glycerine or gun-cotton, antl there 
is no room fog doubt that fer torpedoes and military 
mining, where out is te secure the greatestedegree 
of violence, ? legs of consequences, the cgmpound 
will find valusbje application. e° 

While on the qubject of nitro-glyctrine inBts behaviour 
D e ° 2 
* . e 
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as a defünating agènt, a few wofds may. be said apon ms 
report of the Chief Inspector of Explosives that has just 
been, issued by the Home:Office. Tf oy, Because Jt con: 
troverts a. popular notion as, to. the dangtrs of,this sub- 
stance in a frozen state, the report-in question is of 
considerable interest. Ever since the disastrous accident 
at Newcastle-upon-Tyne, when Mr. Mawson, the mayor 
' of the:city:and several others lost- their lives through: the 
explosion of some packages supposed to have-contained 
frozen nitro-glycerine, a wholesome, dread of: this sab- 
stance-has been entertained. But,.strange to say, Major 
Majendie and Mr. E. O. Brown, of Woolwich, who ap- 
these oxperimenterwith feum mimo giyeerine found 

in these iments: wi i yeerine, foun 
the latter far less sensitive either-to blows or to inate 
powder than when in its ordinary condition. In some 
Cases the frozen material allowed itself to be scattered by 
the violence used, without detonating at. all and it was 
only by. using a TEC charge of fulminate powder 
that its ion su edi Froren dynamite was still 
more obstinate, and under some circumstances, indeed, 
its detonation appeared almost impossible. Another cir- 
cumstance of an unexpected characfer presented itself in 
these experfments. Mr. Brown found that the solidifica- 
tion of nitr&glycerine—a phenomenon that usually bap- 
pens very readily seme degrees above the ing-point 
of. water—is particularly difficult to bring about when the 
liquid is ih a purg state. Continued subjection of the 
pure liquid t@ a temperature below freezing-point failed 
altogether to effect its-solidification, and it was only upon 
the addition. of a few: grains of a solid body that the 
desired result was secured. The reason, therefore, why 
commercial nitro-glycerine so readily solidifies at a com- 
paratively high temperature is obviously because it is not 

perfectly pure. H. BADEN PRITCHARD 


THE BRITISH MUSEUM LIBRARY ` 
I" NATURE; vol. xix. p. 253; attention was drawn to the 
state of*the literature of science as available for 
reference in the library of the British Museum. The 
poii tera of’ acientific societies, home, colonial, and 





ign, and those of the scientific departments of different 
governments, were ially mentioned both as defective 
in regard to completeness of series, and as difficult to find 
in the catalogue. e " , 


Pending steps being taken:to secure some approxima- 

^ tion to completeness of-series, whick must teke time, it 
may. be to offer-some suggestions with regard to 
the cataloguing; a modification:n which would-save much 
timeeto readers. Any fundamental alteration would no 


doubt le, for-from a librarian's point of view, 
the catal g at the British, Museum has 80 often 
pronoun excellent, There is, however, also the 
worker's point of view, and- if the catalogue is not one 
which, - years of experience he can easily use, it is 


not to'be accounted as ct. ; $ 
The simplest solution of the present difficulty would be 
to-have printed a separate dis}, such as the Patent Office 
periodically prints, “a list of the: scientific and other 
iodicals. agd transactions of learned societies in the 
library.”” e Should there. be, however, a financial 
difficulty in the way of carrying this out, it would be a 
saving” of time to readtrs if these transactions, proceed- 
ings, &c.».ol socieués #ere- entered in some distinctive 
hig such as: bya colo thie or even *y-a stroke in: 
© margin; so that they rhight be easily pi out from 

" bye-laws, fists ge ee an reprints of separate papers, 
&c; Seweral ofthe olde? societies occupy many pages in 
the sbecial camlogue “academies.” ẹ It is the publication 
of the societies conteinifg the are, of course, 
moste frequently wapted, but th Yee mixed up with 
other pues it takes time fo find, their prgss mark. 
Furthér than that, diferent series, whep euch exist, have- 
different marks, andat.is not evgry one who has a: 

A é : s se - 
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date and a volume nymber for reference that knows , 


_whether theresis more tian one geries, so. gaong press- 


mark may be given. In some cases there are two or 
three sets, more, og less incomplete, of a series of publica- . 
tions, some, pefgaps, m the King's library, some in the 
Granville, some in the rarye &c,. This is very 
baie baer pus only m a few cases gor note is 
made of tHe extent, of iicompleteffess, and if the wrong " 
set should be written for, it involves the foss of at least 
half an hour, and on busy days propa Sly an hour. e 
e ff all the gerial publications ora ciety were given at 
the head. o£ the entries of -that society, on eyen. M*only 
masked in, the margin aS just suggested, it would save a 
reader much time in indinga the press mark, and would 
also save still further time often by giving the press mark, 
for the part ofthe series which contains the volume Wanted, 
There is another point which is worth consideration, 
and that is whether those who are known to. use the 
library for of research could not be in some way 
put on. a different footing from those who go simply to 


read. It would not be an innovation, but only an exten- * 


sion of a princip]e already recognised. For example, if a 
reader wishes to consult certain MSS., he is taken into a 
separate, room, if he wishes to, consult some of the older 
or rarer books, there is another room for such se, 
and there is but little time wasted in bringing him what 
he wants. Students are admitted to natural history 
collections on days when they are cl to the public, 
There are a large number of € who use the mnseum 
for other purposes than wo They write their letters, 
redd their magazines and cupo t go round among 
their friehds and gossip, write a ticketfor. some ease 
book of travel or a novel, and read bits of it in the in 

of receiving visits, Nota few appear to go there fora 
rest, The objection to all this is that these people occupy 
seats, and it is becoming more and more difficult fora 
reader with many books out at once-for consultation or 
search to find tablespace. Itis a very trying thing for a 
writer with references to verify or to follow up, to see 
while he is waiting for his books that the time of attend- 
ants ig occupied in fetching novels that can be-bought at 
any railway book-stall or pieces of music that can. be 
obtained for a few pence. (It may be mentioned in 
passing that for the cataloguing of comic songs and dance 
music, the British Museum is in excellence.) 
It must. require-a strong sense of the immorality of making 
quotations or references second-hand, to. give a man 
patience under the, circumstances. {f the works are 
wanted for reading there is of course no-help but.waiting. 

Syrely there might ber some distinction made between 
iose who. to the- reading-room- for born work, 
and those who,go.for amusement. The, British Museum 
reading-room is something more than a library for 
Londoners; people come up: to town on; purpose to 
consultit. Itis a national library. An average mecha- 
nics’ Institute would supply the wants of many who now 
use the Museum, occupy seats there, and take up the tima 
of attendants, ere-are other free libraxies;in London 
besides the British Museum. 

If it is not found -practicable to make:a distinction for 
workers generally it might*be worth while to try, how it 
would do.to; have tickets. of ù special colour ** Acade- 
mies” and, that these* should not be obliged to. walt their 
turn: with tickets for novels. There are already white and 
coloured, alips in use. : 

Itwould bea tadvantage if the publications of socie- 
ties and scientific departments of ents were kept 
allt en and placed directly under the care of an officer. 
who.should.see to their being kept up in completeness. 
——————o————————————————— nn anÓ 


ON THE FIGURE OF THE EARTH 


HE columns of NATURE recently contained ‘an in- 

‘teresting serfs of articles on thif subject, with 

nots. -One of these notes; which I here repeat, has: e 
e e * n 
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uliar interest. The author says :*' The th was | therefore, as r 
‘pec y eory ys 


Text propoumged that tbe earth was amellipsoid of three 


axes, but the proposition was sot fully supported by the 
evidence,” pon this Col’ Clarke : “This is 
scarcely correct ; the e of thrte unequal axes agrees 
better with the 6 tions than does the spheroid 
of revolwtign, But there is a necessity for this, 
* and fe ellipsoidal fifure cannot be regarded as esta- | i 

blished.” M 

} venture to think this note ought to be printed in 
capital letters. It pires especial in the oka 


‘<bul*there is a necessity for this,” the following impor- 
tant paragraph in the preamble to Col Clarke's well- 
known paper in the Memoirs of the Royal Astronomical 
ee i ^ : 

B fever the real figure of the earth may be, if in 
the investigation we suppose it an ellipsoid, it 1s quite 
clear that the arithmetical process must bring it out an 
ellipsoid of sone kind or other, which ellipsoid will 
better with all the observed latitudes, as a hole, dha 
any spheroid of revolution will Nevertheless it would 
scarcely, I conceive, be correct to say we had proved the 
earth not to be a solid of revolution. To prove this 
would require data which we are not in possession of at 
paas which must include several arcs of longitude. 

n the meantime it is interesting to ascertain what elip- 
soid does actuglly best represent the existing measure- 
ments." ' 

- It may seem superfluous, so far as the main point is 
concerned, to add anything to these quotations : but of 
the three which have given, I have very little doubt 
that the first was by way of a protest against the fallacy 
which, in spite of the last, has gained such a remarkable 
currency. Am I mistaken in thinking that it sa too- 
prevalent opinion that the equatorial section has been 
shown to be elliptical? It may be so ; but I conceive it 
to be so naxious an error, when it does exist, that it is 
better to give too much than too little currency to every 
authoritative corrective of such an error. 

It is very much to be tted when investigations 
which are essentially ZenZarve, and which are carefully 


i Pn as such by sentences which are to be found if 
o 


oked for, obtain through no fault of their own the 
character of demonstrations. -I think Col Clarke has 
run the risk of giving to the above fallacy a stronger 
hold by neglecting to emphasise with sufficient force, in 
his more recent calculations, their true character; and 
perhaps still more by seeming to entertain something of 
- an expectation that the anthmetical result will be sub- 
stantiated by increased data. Writing of the later result 
—as to which we may properly note that the equatorial 
major axis occupies a tion differing from that of the 
former by 24° of longitude—he says: “But too much 
confidence must not be placed in it : as yet it is merely 
indicated by the existing observations, and the amount 
of the eccentricity of the equator shown is really very 
minute." 
' I am unwilling to seem to differ from so high am 
authority, especially on a point which I wish to have 
“reserved :” I therefore refrain from inquiring whether 
any such expectation is reall entertain erring to 
adduce some arguments which tell the other way. 
Whatever the real figure of the'earth may be, it is as 
certain that, if we knew it exactly in every part—instead 


of only uncertainly in a very few—a triaxial ellip- 
soid could be found which would fit it better than any 
other triaxial ellipsoid, as it is that a biaxial ellipsoid 


could be found which would fit a given egg better than 
any other biaxial ellipsoid. But we happen to know that 
des are generally egg-shaped, and not elliptical So 

we know—I hape it is not necessary to stop to prove 
this—fhat the earth is earth-shaped, and not ellipsoidal 


If. the best possible ellipsoid were fifted to it, thee two 
would disagree everywhere more or less. It ds qot i 
MEER s 
os * d e 
<a L] 


the resent argument, a question of 
more data. tue figure were conformable to any 
ellipsoid, the? existing data would suffice. Their in- 
ar pepa profctthe non-conformity, and additional 
data cannot disprovasit. : 
- What additional ofa may be expected to do is to 
modify the approximate ellipsoid until the ellipticity of 
its tor ppears—in other words, until it becdmes 
an elliptic spheroid. . 

€an I give any ground for this expectation? It would 
be fair to ask in return, Can any ground be shown for 
expecting a body, believed to have acquired its spheroidal 
form by rotation, to have an equator not circular? I 


will answer the latter inquiry first, myself. The same, or 


similar, ses which distributed land and sea irregularly 
have p bly produced an equator which is not circular. 
But I know coring to lead me to expect that the form of 


the equator has any better claim to be considered, 
elliptical than circular, than this—an ellipse can generally” 
be found which will fit an irregular area better than a. 
circle. This ent can be turned against the, but 
only by admitting the i arity. If the irregularity is 
admitted, I concede as elliptic equator for*the approxi- 
mate or mean figure. And the quéstion is fow reduced 
to one of degree. ne 

The difference of equatorial semi-axes in Clarke’s earlier 
investigations was, 5,308 feet (1861), and subsequently 
6,378 (1866). Itis now 1,524 feet. 4 , 

We are heie, to go no her, withirf the limit of 
in ity assignable to the larger disturbances of sea- 
level; that is to say,to one kind only, of local irregularity. 

In short, while I recognise with the most unréserved - 
respect and admiration the labours which have resulted 
from the first attempt to ascertain whether a tri-axial 
ellipsoid was sufficiently indicated to be | robable, I pre- 
sume to think that Colonel Clarke's words of caution 
demand the utmost attention, and that the results at 
which he has] arrived should be construed Tather as 
disproving than as proving the reality of a sensibly elliptic 

uator. Ver da 
is should extend this article too far if I did mofe than 
indicate one other ground for caution in describing the 
figure of the earth. Our kfiowledge on that head, as 
derived from arc-measures, is deceptive in' proportion as 
we lose sight of the significance of the fundamental 
assumption that the figure is a one, Gross 
assumptions which suit an early stage of an inquiry may 
have to be abandoned later. The forms œf the surfaces 
whose curvatures arc-measurements determine, are in 
any case local and pee ; and so soon as local gha- 
racter appears, further considerati&n of “assumption 
is demanded. This, no doubt, is the reasoning out of 
which the tri-axial ellpsoid grew. It must not stop 
there. The tri-axial ellipsoid is not the only next step. 
Forced by the rigour of observation to abandon the ellip- 
tic spheroid as a final definition, and to admit irtegu- 
larities as coming now within the range of more icu 
inquiry, the problem has in effect changed ıts face. To 
cling to the old assumption is to delay the recognition of 
the new phase. To look for additional data as means of 
substantiating or modifying an empirical gnodification of 
it 8 to halt in the presence of the larger problem which 
is i « . 


g before us. ; 
Will it not be wiser to change the mode of attack? To 
bestow increased attentign @n the causes of i ities. 
and the probable magnitude of fheir effects ? To theorise 
and calculare in this direction, or thè Sne haf, and to * 
extend experiment on the othesw, where euch rgasoning 
shall point the way? If we do this, the ultimate inude- 
acy of arc-measurements mwst receive recognition. 
he most obviouslof elt “the cguses of i larity-.the 
fluidity of the osean arid its obediente to the attraction 


of the land mags¢s, must, one would mink a RE 
their evidence ally. If, furthes, we cotider the 
mier ly "n P» ^ 
* . * = . 
e e e. 
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actual conformatidns of the termisteal divisions of | fall on a strip ofeplatinum-foil, the, heat sometimes ex- 


land and sea, arcs of longius are, I lpaagine, especially 
. likely to be affected by such causes, — * 

The views which I have now attempte? to express are 
by no méans new, but it has not appeared necessary to 
cite authorities, I am indebted to y writers, but I 
should be sorry to bave to assign to each the measure of 
the"influence which his learning has had on the drawing 

of this brief, which I hope some ‘geodesist will now 
a ies and argue more fully and more ably. . 
J. HERSCHEL 





THE ROYAL SOCIETY SOIREE 


OX Wednesday last week the President of tho Royal 
Society gave a soirée at Burlington House, which 
was largely attended, and at which a considerable variety 
of ap were ibited and many experiments made, 
Mr. Croakes showed his exhausted tubes and other appa- 
nie illustrating variqus phenomena connected with 
molecular physics in high vacua. The experiments made 
by these the follo pe 
1. Dark Space round Negative Pole.—When the 
spark from gn induction coil is passed through an ordi- 
vacuum b g dark space is seen round the negative 
SH The shape dad size of this dark space do not vary 


slightly; with alteration of battery power, or with inten 
rege Pe This well-known dark space appears to 
rd a feces of molecular disturbance identical with the 
invisible layer of molecular pressure or stress, the inves- 
tigation of which has occupied the exhibitor some years. 
2. The Electrical Radiowuter.—Ap ordinary radiometer 
is furnished with aluminium cups for vanes. The fly is 
supported by a bard steel cup, and the needle point on 
which it works is connected with & platinum terminal 
sealed into the glass. . At the top of the radiometer bulb 
& second terminal is sealed in; the radiometer can there- 
fore be connécted with an induction coil, the movable fi 
being the negative pole. At low exhaustions a 
oft halo forms over each side of the cup. On 
RE the exhaustion the dark space widens out, 
Hope pole shape of the cup; the bright 
, becomes concentrated at the 
nre pied of the capes a luminous focus, and widens 
out at the convex side. On further exhaustion, the dark 
space on the convex side touches the glass, when positive 
rotation takes 
3. Green hereto des ety bl of Molecular lee ted — 


that iris date dup oes Gene oe ee 
sides are beautifully illuminated with a greenish yellow 


phosphorescent 
4. Projection o Ae folecular Shadows.—The rays excit- 
ing green phosphoresence will not tum a corner in 
the slightest degree, but radiate from the negative pole in 
straight lines, iren) Das d strong and sharply-defined shadows 
from objects which happen to be in their path. The best 
and sharpest shadows are cast by flat disks, and not by 
narrow poinjed poles; no green light is seen in the 
shadow itselfeno matter how thin, or whatever A be 
des betance from which it is thrown. 
slg eo of the Trajectory of Molecules— | calen 
The stream df melécifles, whose impact on the 
accompanied by iier road ight, is very sensitive to 
. magneti¢ i uenga, and i shadow can be defiected by 
bringing Å small pesmdment magnet near, the amount of 
sede of. tHe streant of molecules being in proportion 
to the magnetic power em e The trajectory of the 
molecules” MAR thé v. is curved when under 


magnetic ipfluen 
6. LE tg of Heat of Melde Imad Grp heat is 


rs abr centrated focus of molecular rays 
Suma henfspherial lumini cop is allowed io 
, . p e x 


e >œ š . 


the poles; nor, only vay 


dig! is placed below the clock dini, aid ig 


uw E Lo platjn jum. 
echasical - Action of P ected Molecules. — [Ma 
iava material blqw is given by sre his mol 
A small vaned #péel being used as an indicator, by ap- 
propriate means the molecular shadow of an aluminium 
pie badon thetedica on the vanes. When y in the 
dicator does not movè, but wh 
cult stream is deflected so that one-half*of the wheel 
is balay to molecular impact it rotåtes with extrame 


a cuc PERS Properties o, Y the Molecular Stran, 
—$ubstances known to b& phosphorescent under ordinary 
circumstances shine with splendour when subjected 
to the negative discliarge in a high vacuum. (2) Begue- 
rePs Luminous Sulphide of Calcius shines with a*bright* 


blue-violet light, and when on a surface of oe square 
inches, is sufficient to faintly light a vee The 
Diamond is very phophorescent. Most : diamdn 


South Africa phosphoresce with a blue light. Diamondi 


mole- *- 


from other localities shine with different colours, such as © 


bright blue, apricot, pale blue, yellowish green, 
orange, and green. One large fluorescent diamon 
gives us eique light as à candle when phosphor- 
escing in & M dd. The Ruby glows with a 


rich red, uen it is of consequence what degree 
of colour the stone possesses naturally, the colour of the 


phosphorescence is nearly the same in all cases, 

Besides these ents the working of the writin 
telegrapb, exhibited by Mr. E. A. Cowper, attracted mu 
interest. The nature of this invention we described when 
it was first announced, and gave a specimen of the kind 
of writing produced. Other exhibits deserving notice 
were Prof. Guthrie's. broken glass in illustrating 
the fracture of colloids, Edison loud-speaking tole- 
phone, Messrs. Preece and Stroh's synthetic curve 
machine, and frame of curves produced thereby; their auto- 
matic phonograph, peragi, Gigas vowel-sounder, stereo- 
scopic curves, synthetic sounder and and phonauto- 

graph, Apparatus and instruments of various kinds were 
also exhibited by Messrs. Browning, Hilger, and Tisley 
and Co. Among Mr. Hi s exhibits was a quartz 
troscope for the ultra-violet rays, constructed for the 
cae Society of Stettin, under the direction of Dr. 
5nn. 





———— 


"44 NEW CALENDAR CLOCK 


d haw always been d matter of parpeise that the Amari 
can produce their well-known eight-day clocks 
in such large quantities, so uniformly g for ordinary 
purposes, and at such very moderate cost. Their general 

efficiency is proved by the in demand for the them ; 
not only are they sold in the Amencan made cases, but 
separate movements are extensively imported and cased 
in England. One of the fons by which they are 
pees that of Seth Thomas and Co. at Thomaston, 
onn., has recently introduced a li or office clock 
of very moderate cost, Be ie ca ee in the 
consists of the ordinary 
andar al seeing moverent supplemented by an in- 
E and ingenious for g the 
dar ; by its not only the month and day of the 

week and month are indicated as in or 

but the several months have their allotted number of 
days, an additional day being given to Fi in leap- 
pe Of course contrivances for -effecting object 
ve long been known, but they always add so materially 
to the cost that they are prevented from coming into 


general use, 

It would be im to the m 
employed without the aid of drawi eral descrip- 
tion must therefar€ suffice. As bes the calendar 

ivided on its 


oe 


r 
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circumference irom I to 31. Two openings on a hori- 
zontal diametęr allow dims to “show the month and day 
of the week respectively, and a central hand points out 
the day of the month, À cam, form e the snail of 
an English striking-clock, but witheut eps, is caused 
to rotate once in Wreaty-four hours by the clock move- 

ment, so that a pendant, resting on it, 1s raised through a 
* space of about 1 inch ifl that period and allo to fall, the 

weight being sip ted bythe tension ofa spiral spring; 

this is the sole connection between the calendar and cl 

During the ascent of the pendant a detent passes over éne 

tootÉ df a wheel fixed to the wegk-day drum, which is thus 

carried round through a corresponding interval-when the 
release occurs. At the same time a precisely similar 

-Qqactio ormed on a wheel fixed to the axis that carries 
the "causes it to advance one figure. : 

Just as the cam drived by the -clock accomplishes the 
change from day to day, so a second cam on the central 
axis of tlie calendar alters the month; the detent, on 
being released, carries forward one tooth of a 12-toothed 
It remains to explain the device for allotting the 
requisite number of days to each month and correcting 





Sonng-Strike. 


for leap year. The axis of the month drum carries an 
‘Trtogular sha: cam, which may be conceived to be 
divided radially into twelve parts. Those arcs of the 
circumference that correspond to 31-day months are ‘left 
untouched; 30-day months have their arcs filed away to 
the corresponding chord; and for February a depression 
is made il to.three times that of other monia e as 
April -A light spring holds a bent arm against this cam, 
the arm being so placed -that at the ana of Bach short 
month it can ride on a ic arc carried round with 


the hand; the acting len p arc corresponds to: 
if the ‘30th or 28th is, 
the last day, and the arm entirely escapes it when thirty-’ 


one or three teeth of the dial-wh 
one days are to be indicated. Whenever it is thus held 
out-of its natural ition, the arm prevents the check- 
spring that limite the movement of tbe dial-wheel from 
falling into its place, and the detent is thus enabled to 
-advance the hand through two or four spaces instead of 
usual one. An additional day is given in leap-year 

à sjmple-application of the well-known sun and planet 

- wheel of Wat The central fixed wheel is coaxial with 
the month-drufn and has sixteen teeth; the planet-wWheel, 
pivoted on the cam; has twenty teeth, and carries u segtor 





-long, and the instrument is thus 


of such a radius that, whén superposed on the Webruary 
depression, it diminishes the ‘fall of the arm so that it 
rides on an Érc*corresponding to two teeth instead. of ` 
three. Ig will Be seen that the above numbers of teeth 
are so chosen that the wheel ing this sector is only 
brought into an identical positon once in every four 
(annual) rotations of the month-drum; the. necessary 
correction is therefore effected. - $ 





. = 
SPIRAL SLIDE RULE? 
TRE method of multiplying and dividing by means of 
a rule was first introduced by Gunter about the year 

1606 by the construction of scale of two equal 
divided logarithmically, the readings being taken off with 
esl of compasses. tred about 1630 invented the 

e com of two si l ithmic scales shding in 
contact, but the difficulty of estimating the readi 
between two graduations then first became important. 
It is easy to see that it requires but little practice to place 
a graduation in one scale opposite to a position obtained 
by estimate between two graduations in the other scale, 
but it becomes a much more tiresorge and uficertain ro- 
cess when both of the readings required to be sircd in 
juxtaposition fall between two graduations on theim re-. 
spective scales. With practice, howfver, this operatidh 
can be effected with considerable aċcuracy “i pled the 
graduations are not too close togethes; hence to enable 
the calculations to be performed with a cient degree 
of approximation there has always been a desire to 
increase the scale and consequently 
the total 1 of the instrument. To 
attain this object and at the same time 
preserve the portable size of the in- 
strument Prof. Everett designed his 
slide rule, but the range of this is now 
far d by the invention by Prof. 
Fuller of the spiral slide rule. 

The instrument can be readily under- 
stood from the accompanying figure. 

d is a cylinder that esu a up 
and down or turned round on the 
linder //, attached to and held b 

the han ee Upon d is wound in 
spiral a single logarithmic scale* Two 
other indices, ¢ and a, whose distance 
apart is equal to the axial length of 
the spiral, are attached to the cylinder 
g, which slides in f and thus enables 
the operator to place them in any, re- 
quired position relative to Z o and 
are two stops which when placed in 
contact bring the index 4 to the com- 
mencement of the scale. s and n are 
two scales, one attached to the movable 
indices and the other to the cylinder à. 
` By the spiral arrangement the length 
of ihe sone can be made very great, 
and as only one scale is ured the 
effective length is double that of an, 
ordinary straight rule. The scale is 
made 500 inches, or 41 feet 8 inches 
ul- 
valent to a straight rule 83 feet 4 icties 
long or a circufar rule 7$ inches 
in diameter, The first three digits Qf e 
a number are. printed on the rule 
throughout the scale, much incr€asin : 
the facility of readingeoff, The meth e e d 
of using the different ipdices wif be best understood 
examples, For muftiplicatiomt—brigg 100 to’ the “fixed 
index J agd plate¢he movable index to fhe mulfipjicand, 
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then mop tbe cylinder so tha? the’ multiplier is at the 
fixed index... The product is read off at one of the movable 
indices, bearing in mind tbat the mund of figures in the 
product is the algebraic sum of the number$f figujes in the 
multiplier and RAE E if it is not read upon the same 
index as the latter, but it is one less than that sum if read 
1: the same index. The use of the scales #,and sw. is 
own by the following : » being read fram the lowest 
line of the top spiral m from the vertical edge of the 
former. To find the value of 5%: on placing.c to 
scale # reads 68, and scale s ‘01897, which gives ° 
for the logarithm of § 69897 X 13 = ọ' L, Next 
placing the cylinder so that it reads 08661 on scales me- 
and # the index c reads 12207, hente the required power 
is 1220700000 consisting of ten as required by the 
logarithm above. Where a considerable.degree of accu- 
racy is required we bélieve this slide rule will be found of 
much service, but it cannot compete on the one hand, 
nde of its quens es TOUS ae , with ue 
ordinary patterns óf sli e for Hand ready work, 
or on the other with a table of logkriihcis for calculations 
requiring close approximation. , i us 
E ; 





. * .! -Q.9 K ne ee ab 
Ms OUR ASTRONOMICAL COLUMN 3> 
eA’ New NEBULA — Dr. Tempel, of the Observatory of 
Arcetri, Florence, .hotifies his di of a nebula on 
March 14 ?h a part pf,the' heavens which’ has been. most 
ri ly scr&tinised in searching for these objects; . For’ 
reason. it was at first to be a faint:comet, 
and was compared with'the seventh itude following, 


W.B; Xi. 305 ; but on March 16 its place was found to]. 


be unchan Dr. Tempel says it is properly a double 
nebula with two small but daad amde distant from! 
15” to 20% and he adds the nebula Herschel IL 32; which 
is in the vicinity, was.on both evenings much er and 
fainter than the new one.” Herschel's nebula is caught at 
once in slow sweeping with a 6 or 7-inch refractor, so that 
an object to he very decid more conspicuous, must be 
within reach of ordinary pes, and it.is hardly 
credible that its ce can have long been as Dr. 
epe now descri without its being previously de- 


covered at Malta *contains several in the immediate 
neighbourhood, so that the observer, Mr. Marth, could 
hardly have failed to have his attention called to the ob- 
ba in question, if then as visible as at present. Dr. 
der geha neébyl& is obviously worthy of immediate and 
u 


_Nachrichteg Dr. Armin 
orbit and ephemeris for 
rection: of the tlem 


x however, -to bÊ error dp thedogork; the new 
"eanénts differing mach ftem an pbdbrvitidn on April 14, 


ittstein of Leipsic has given an 
is comet, founded upon &.cor- 


-and sosfar.as we ac is Brobable-tlist the e- 
meris for Mpy,-whicl? has appeared in VATURE, be 
much neafer the -than Dr. Witistein's figures.; at 
. .*. S 
e te nd 





es it, r 
Mr. Lassell’s CatalBgue of 600 new nebule dis-' 


ing to Herf A. Sibiriak 
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the same time it.4s to be remarked that the predicted 
elements require sensiblé correction, though not to such 
an extent as his calculations wpuld indicate. Were it 


considered w ile, an orbit might be deduced from 
made at the oe ap 
the means “ofe following the comet 


the observati 
which would 
closely duripg the remainder of its visibility, gute aTe 
di elements with a correction t8 the time of perihelion 
wil doubtless suffice for finding comet 
readily, as-long as it is within reach, . 
* Rr-onsgRvATION Or TEMPELS COMET, 1867 Ip«-Ín 
a communication to the -Paris Academy it is Announced 
thit the comet of short period disco by Dr. Tempel 
in 1867, and observed again at its return to perihelion in 
1873 after experiencing heavy perturbation efram thee 
action of Jupiter, was d once more -by its original 
discoverer, at the Arcetri Observatory.on April 24. At 
I4h. 30m. Florence mean time, its R.A. was 16h. 50m. 593; 
and. its: declination ao south, go that its P. ion 
carresponds pde given in the first of M. Raoul 
Gautier's three ephemerides in Asiron. Nack., No. 2242; 
in which the terilieliod is assumed May 6°941 
Berlin M.T. Dr. Tempel says he had searched for it in 
vain during the rarely nights of Fe and March, 
The comet is faint and:diffuséd, with a‘granulated appear- 
ance.abóut the centre, and 2’ in diameter. - This 
characteristic of comets, by the: way, is*ane w has 
-been frequently:noted by Dr. Tempel; and-which other 
observers do -not-: ap .to recognise so often, He 
directed particular attention,to it when announcing his 
i of the comet-of the November-meteors, 1866 I. 
If the perihelion ofthe comet 1867 II. be 
assumed to take. place, 1879, May 69537 MT. at Green- 
wich, and the mean diurnal motion = 593-184, with the 
other peira elements of M: Raoul Gautler, it is 
pable that the comet's position will be given very 
nearly during its present appearance, : The co-ordinate 
constants in his-orhit, for apparent equinox of June 1, 


Are — m 2 oi» š 

=.= r [909389 cy 9 + 328 2 
7 ZIP 19°95727 v + 242 334. 
M 65727), an. (o + ati, ary) 








“i GEOGRAPHICAL" NOTES ^ 
THE sttamer. Nordenskjöld, Capt. Seggstake, belong- 
te aleat cently fo. sal fom 


Gothenburg fur Belring Straits, tid thé Suet Canal, to 
search for the Ve ong with the Jeamette, belonging 
to Mr. Bennett, ds New York Herald, Herr Grego- 
peso we St. Peters ical Society, sails with 
the Nordémshyold. Herr Sibiriakoff is sen off two coast 
searching parties to Behring Straits, one from Nischni 


Kolymsk and the other from the mouth of the Anadyr. 
THE current number of the Royal Geographical So- 
ciety’s monthly periodical contains ample evidence of the - 
good.work. which is being-'done by.our missionaries 
towards making geography. Dr. James Stewart con-. 
tributes an account. of the second circumnavigation of 
Lake- Nyassa, Dr. Laws q report of his journey along 
part of the west side of that lake, and Mr. G. Blencowe 
notes on the physical..geography.of Zululand and its 
borders, based ‘on. nineteen: years’ experience on the 
Nata] and Transvaal. frontiers. The p dp ned notes 
are fairly good, the more important being those which 
describe a new route from the Caspian to Kungrad, and 
recent explorations in Persia and Central Australia, but 
we cannot refrain from expressing our surprise that in a 
periodical, which ought to be leading authority og 
phy, more space is not devoted to this d 
the most faportant-of-all, for therein should be recorded 
brief accounts’ of -ajl that is. being ane the way of 
travel and exploration dhroughout the. . It will in- 
terest mbny- of our readers to learn that the full text of 


ve . 
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' Prof. Geikie's able lecture on 
promised for the June T 

WE understand that, chiefiy through the Lisgaeniatity 
of a veteran Arctic officer, Councib of the Royal Geo- 
graphical Society were ie tlme*backe induced to urge 
upon H.M. Govefhnfen ropriety of despa eru a 
douce toy the relief of Put N in the 
ed to, 


d 
This resolution y° 
ked upon ae a tolerably sure indication that the 
RIN Government are not disposed to embark uporan 
Arctic expedition of any description, 

Wi,hegr that Mr. Keith Johnston, the leader of the 
Geographical Societys East African Expedition, was to 
leave Zanzibar at the end of last month for Dar-es-Salaam, 
on the. mainland, with the view of makin final prepara- 
tions for his, ourney to Lake Nyassa, fact of his 
having been fortunate enough to secure the services of 
Chuma, Livingstone's old follower, will, no doubt, smooth 


geographical evolution is 


away many difficulties, which otherwise dd have |- 


caused him much trouble. Mr. Johnston has, we believe, 
turned his somewhat scien At stay at Zanzibar to good ac- 
count in the accumulation o e information that could 
be procured respecting the tribes through which he will- 
have to pass; end in this matter he has received very 
great assistance from an Árab named Bushire bin Selim, 
who is acquainted with-some part of the country between 
the coast and Lake Nyassa, and who states a thon 
there is no direct road from the coast, the regi ae 
north end of the lake is regularly visited by Decius 
from the main road between Bagamoyo and Ujiji 


M. DE SEMELLÉ, whose death was we are glad to say 
poean announced, has rd in puo fu the 

iger and the Binué as far as O int, it is stated 
which has not hjtherto been expl e has collected 
valuable information on the products of the country, and 
the history and traditions of the people. He intends 
meantime to return to France for further subsidies to 
-enable him to continue his exploration. M. Soleillet, who 
had to return to St. Louis in Sene after reachi 
Segou, is tO set out on a new ition for '* Tichi 

Wallatana, Timbuctoo, the Touat, and Algiers.” M. 
Soleillet has brought back much interesting information 
concerning the People among whom he has been travel- 
ling, and of whom he speaks in very high terms for their 
int ce and culture. 


M. SAYORGNAN DE BRAZZA is about to set out fik 
further exploration in the Ogowé region; he will en- 
deavour to penetrate to the interior by the Ahma and the 
river into which it falls. 3 


IN No. 4-of the Mittheilungen of the Vienna Geo- 
graphical Sede Count Stefanovic von Vilovo discusses 

fid causea iof e recent disastrous floods at Sregedin. 
Five years ago, it seems, be prophesied that some such 
He showed thar this would be caused by De ed at 
He showed that this would be caused by the 
back of the water in then passes at Pl 
and in the Kazan, in the ie tween Bazian an 
the Iron Gates, the surplus waterebeing thus forced back 
into the nearest tributaries, the Morava, the Temes, the 
Save, and above all the Theiss. He maintains that the 

resent disasters are solely ‘the work of those rocks at 
Plocss and in the Kazan, preventing the carrying off of 
the unusual quantity of water thrown into the nver by pd 
rains and snows of last autumn. Dr. Holub's pa 


«che Marutse-Mambunda is continued, with man asta 
tions and vocabularies, as also the pay of Prof. Benoni, 
on the sources of the Dniester, esse-W. s, on 
the river-bed of the, Mississippi. err von H etter 


contributes an illustrated paper on magic instruments 
«E the ramvaiaker ameng the naivera Inen Astaka, 


A LETTER from Herr Déchy, datede Darjeeling, March 
9, in the Mitfhetlyngen of the Vienna Society, states cd 
in a day or tfo Re expected to leave with'a well 
expeditign for "exploration in Western Sita. He ees was 
to go through ey of the Great Runget to the.south 
a of Kinchi ; thence, climbing the Pundim; 

p a into the Testa Valley, he ,was to oré' 
the ys, mountains, and passes of the Thlonok'and 
Zemu rivers. Herr Déchy expects to add much to our 
imperfect knowledge Of these regions, and his expedition 
is well supplied with instruménts for scientific Observa- 
tion. 


THE new number of Les Annales de D Extréme Srini 
which is dab ood service by its translations of the 
accounts of Dutch explorations in O ia, &c., contains 
remarks by H. von Rosen .on the Schouten Islands ` 
at the entrance to Geelvink Bay, New Guinea, and brief 
notes by M. van Hasselt on Alahan-Pandjang in Sümatra, 
oe by a map. This periodical, it may be men- 

records the proceedings of the Société Académigue 
Indo. oise, 

WE understand that Prof. P. J. Veth; of Leyden 

o oe ene of the Geographical Saciety GU the the 
has been elected an honorary eorresponding 
dienen of the Royal Geographical Spciety. Da 

WE learn from the Colonies and India that a very in- 
teresting operation.has been rpged in-the Thames 
River, New Zealand, viz, the blowing up of the Awotonga 
Falls, near the Awoka mountain. They were.75 miles from 
the mouth of the river, and had been a great hindrance 
9 navigation. The falls.were blown up with 200 Ibs, 

Coat al ees of water.rising to a height of 

d forming a magnificent spectacle, In addi- 

fon to these falla there have been: removed in a similar 
manner several dangerous and impassable rapids and up- 
wards of 500 “ ing from two to gen ee 
diameter, and some of them 120 feet long. The clearin ng 
of this river, it is said, will open up a million acres 
excellent land, which the Government have obtained fon} 
the natives. .* 





TRENHAM REPKS s 


WITH much regret we tecofd the death of Mr. Tren- 
ham Reeks, the esteemed war of the Ro 
School of Mines, Jermyn Street. e` had been ailin 
for some weeks, and dast week the cofnplaint assum 
the serious form of inflammation of the lungs. There 
was still h of his recovery a few yè a o, but he 
expired on "Tuesday morning, the 5th ins his death 
one of the oldest associations of the Geological Survey. 
and School of Mines is severed. While still young he 
became connected with the infant museum established by 


the en Sis Eiend Sir Henry de ia, Beghe, i 
Craig’s Court ; and on the oe nea of that estab 
ment and the creation of the School of Mines, he was 


pointed to the office which he has held up till now. 
Ha in early life devoted himself to chemistry and 
mineralogy, he took great pride in the mineralogical 
collection under his charge in Jermwn Street, and 
fsom year to year enriched ite with fresh ie eee 


He had a t knowledge of pottery, and ed it 
‘at a time when the taste was fir lees than it is 
now. The fustratedehdhd- k which, in conjunction 
with De la Beche, he of the ceramje collectio 
in the Jermyn Street ieu chide Jong long ago.out o 
peint, is a valued work of rk of teferencê. Teal hs 


was singularly courecous ae e 

of purpose and .» cà any matier 

wherein he had pcena "He 

identified hinfself with the interests of the arene 

Mines, to whi¢h,his loss must now*be 
Not a few whogread these lines will 


ging, Tongh t 


of 
the 
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little, dingy,room in which, for well nigh thirty 
sien oa sat amidst piae E calendars, nee 
Tia pel ear, and a rather erly aes of miscel 
objécts. They wil think with sadness of the 
peat et uae old associations, and will folloW to the 
grave with deep Cop Papert ana einer) eer the on end 
who has been so su essere umerpectedly removed from 
theirzmidst,  ~ 





WILLIAM GEORGE VALENTIN ° 


joe cuc ies that we record the un and 
sudden death on the 1st inst. from apoplexy of Mr. 
William George Valentin. He was born in Neuenburg, 
a the Black Forest, on May 16, 1829. He came to 
pupae in 1855, and, in the early days of the Royal 
ege of , studied under Dr. Hofmann; who 
esteemed him y, and, recognising his ability, made 
bim senior m inen in the laboratory, grade which 
'he retained at the Science Schools, previene Kensington, 
under Dr. Frankland. He held for some years the office 
AR examiner to the Great Western Gas Company, 
at the time of his death was chemical adviser to the 
Trinity H 


His chemigal tExt-books are eos realy popul; and 


within the last few dgys he corrected the proofs of a 
bey nae which is ore nearly ready for Mon 


tin was a successful ahd p 
and the ‘that so many of the well-known chemists ee 
this generation have received their early training from 
him, sufficiently indicates the value of his work ; it would 
. be diffic indeed, to find one to whom the younger 
chemists of the present day are more indebted. 

Within the last few w a few of his old friends and 


students of the Royal Schoolof Mines-had intended to 


present him with a testimonial the efforts of the 
committee. formed for this purpose ^will now be continued 
for tlie benefit.of his vidowand faraily, ae ! 


] "ELECTRIC LIGHTING 
WE: feed not insist on the extreme importance and 

i interest of the exhibition which was opened last 
-night at the Albert Hall, and for which extensive pane 
tions have been makfbg for sometlme.' The publi 
both in this country and abroad has been recently ben 
agitated on the question of electric lighting, and, as 
might be expect: ple are much caused among the 
many systems whic have been brought forward, and 
even those who know something of the subject must find 
it difficult to up their minds. Hence the import- 
ance of b togethér the various systems of electric 
lighting in such a way as to make comparison possible. 
It must, moreover, have an important educational influ- 
ence upon the general EE DOPE somewhat to give 
them a truer idea of w physical science is, and what 
it is cfpable of doing for the of mankind. The 
exhibition was opened last night by an able and interest- 
ing lecture by Mr. W. H, Preece, the chair being occupied 
m the Prince of Wales- 

The machineg to be exhibited are not only those which 
have been recemdy attracting attention; but also older 
ones, whigH will exhibit in: an impressive manner the 
history Of the developnfent of-electric lighting. Thus 
there are in tbe area Of the Albert Hall 
of Mr. Holmes's original magritoeelectric d d and 
of the ce Cpmpany's magneto-electric i 
lent by Trifity House, af well as the Siemens dynamo 
machine and the Gramme machine, now so much in use 
for gerférating accio for lighting gnd other 


purposes, 
There are also varieties of the Gramme and Siemens ma- |. 


chinesdiffering from each «other nfort in Jumnute detail 


isi 
Tap Roget che Loth are also 
strongly inted.* From the cen of the dome 
Pn en i 
. * . 


depend five large Jamps of the pe pattern, round 
the uppér cogido Pei ey Pi ai Jablochkoff lamps 
exhibited by 4h éfale Eii and 
around the ee "stand dsÓme specimens the 
Lontin lamp, fhofmtei on aeea dengn pora 
The Wilde ian Will also be strongly 

may be briefly. V esctibed as the Ja off. mA E 
the central fion-conducting substante left ouf "In addi- e 
&ion to a powerful Gramme machine, the British Electric — . 
Light re iba exhibit several lamps, nbtably the Serrin, 


y dol! poser m fone pome Bais ETE the 
Wesdermann, Rej |s, an 
stated that He. American baa Pe 


cao will exhibit the Wallace and the Iridium 
candescent lights, the last-named of which is of much the 
same kind as that employed by Mr. Edison. The distin- 
guishing characteristics these various lights were 
explained by Mr. W.- y Pr and the exhibition, 
ee ee ee ee c for the remainder of 

promises to be by far the most attractive 
diay scientific apparatus made for some considerable 

time past, 

It may not be inappropriate to e here a short account 
ofa due of electric m Mire it cedar ier, 
will not be re at erhibition now ope at 
a aie 

At PET Ec of the Paris Academy, 5s 
Jamih - of an eledtric light 
ch 15 chius the ible sim ich The 
two carbons are kept parallel two insv co 
tubes, separated by an interval of over dee Hl 
Meters, in which they slide by friction, and which serve 
at once to direct them and to guide the current. They 
are surrounded by a directing circult composed of five ar 
six spirals coiled on a thin frame ‘4om. long 
and 15m. broad. This circuit, traversed by the sams 
current as the carbons, and in the same direction, guides 


"and fixes the electric arc at the extremity of the points; 


The lighting is effected automatically. For this 
the two extremities of the carbons are surrounded by a thin. 
caoutchouc Pand wich kopiene ther. Between 
them, a little above, a fragment of iron wire is in- 
troduced, which keeps them in close communication by a 
single point. As soon as the circuit is closed, the current 
traverses this wire, makes it red-hot, and melts the caout- 
chouc ;.the two carbons, thus freed, separate, and the arc. 
is established with a sort of explosion. Carbons of any 
e ploy up to 8mm. diameter. At this , 
limit the waste s y exceeds ‘o8m. per hour. A 
proper arrangement the points may be maintained in 
their initial position. The apparatus may be suspended 
either with the points upwards. or directed towards the. 
groniad, For several reasons, which Mr. Jamin states, 
latter position is preferable. With its points down- 
vards, then, M. Jamin claims for his light the following 
vantages :—1. That of simplicity, since it requires no 
cpa i and no ion ; all i$ reduced. 
to a support and to carbons; (2) that of mechanical 
economy, since it succéeds in almost doubling the number 
of lights; (3) increase of. illumination, since each of the 
new lights is nearly twice as pewerful as the old; (4) quality 
of light, erp ipee s dE ur advantageous 
arrangement peles, whic w their greatest 
amount of light Sale where it is required, instead 
of losing it towards the sky, where it is useless; (6) 
fmally, economy of the combustible material, since the 
waste is less in proportion to the size of the carbons, 


f . NOTES - ° 
We greatly regret to announce the death at Rome, on April 14, 
of Prof, Paolo Volpicelli, the well known Itallan electrictan, 
We hope to be able & give detalls of his life fad work in an. 
early guber. 


` 


b 


& sclentiüc man, and because byethe 


i: subgtituted for most laborious and injurious manual labour.” 


" 
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Tax’ Council of the-Soclety of Arts have awarded to. Sir 
, Wiliam George George Armstrong, C.B , O.C.L.F.B.S., the Albert 
' Medal- ““because of his distinction es» an engineer and as a 
t of the trans- 
mimion of power, hydraulically, dué to. bis constant efforts, 
extending over mai} ytars, the mannfactureé of this country 
haye beem greatly sided and. mechanical powey beneficially, 
e 

"nr anmual compersagione of the president of the Institution 
of Civil’Engineers has, been announced for Monday, 
Mr. Bateman, the president, will, by permission of the Lard& of 
the,Committee of Council, on Education, recetve his, guest in 
those galleries belonging to the Sonth Kensington Museum which 
, econtainythe varied and extensive collection of engineering, naval 
models, ;drawing instruments, and machinery. Mr. Bateman 
Invitestho-members-of the profession and others to. supplement. 
thet collection by the-loan for tho oocasdon in question of any 
similar- suitable object. — ^ 


THX American Naturalis states positively that the President 
has: nominated Mr. Clarence King to the directorship of .the 
U.S. Geological Survey, and from am article by Mr. A, S; 
Packard, in the seme. number, there. seems no doubt thet the 
appointment has been confirmed. The actual state of matters. 
‘now is that the three. surveys under Hayden, Powell, and 
Wheeler-are to be discontinued after June 30, and to be replaced 
by a new U.S.-Geological Survey, in charge of Mr. Clarence 
King. ‘It was,’ Mr. Packard states, ‘‘as far as we are aware, 
Congress to the National Academy of Sciences, to simply con- 
solidate the existing geological surveys, bat the report of the. 
_ committee was so. worded that these surveys were- abolished out- 
right instead of being consolidated. The amount appropriated 
for themew-geological survey is 100,000 ‘dollars, & little more 
"than each of the other surveys hes formerly received. Thus the 
work is apparently to be greatly curtailed, and science and the. 
best interests of the Western people will, in « corresponding 
degree, muffer.” We trust that this is too gloomy a view to take 
of the prospects of the newly-organised survey, though, we-fear; 
that personal interests have-had more weight in bringing about. 
the new:state of things then.the interests of science of the United 
States, We understand from Mr, Packard that no provision has- 
been made-for carrying on biological observation along with the 
geological survey, a department hitherto admirably represented, 





and the’ work of which has made the U.S. Survey famous all the” 


. world over, Wo are sure it will not be with Mr, King’s consent 


that zoology, and botany will be ignored in the survey under his, 
- chargo, and ho may be sure that men of :sclence of all nations, 
"will watch with Interest the future work of thet. survey which 
hitherto has contributed so. largely to scientific: knowledge. . 
Tue death is announced of Mr, Frank A. Bradley, a. well- 


khown American geologist ; he. was crushed to death by the 
caving of a. wall of a gold mine in Georgia. 


Tux United States Congress has appropriated 10,000 dollars 
for the completion of the tion of the Rocky Mountains 
by the United States eCommision, The work 
during the coming season will be carried on in Colorado, and, 
the, Western Territories, particularly Utah and Eastern Idaho. 


Mx, S: H. BRACKETT, of St. Johnsburg Academy, Vermont, 


. writes to the .Seiemf&c American, claiming for Mr. Edward 


Farrar, of Keene, N.H., the discovery of the principle of the 
telephone iñ 1851. In support of the claim Mr, Brackett gives 
the following extracts from Mr. Farrar’s correspondence of the 
time r*-' Each reed *of a melodeon is furnished with e small 
metallic point, which, while the reed is afrest, approaches near 
to the surface of mercury in a very small cup undermeath the 


Maat’ 







reed, into which-the point dips when set im motion. e Tho.reeds 
are connected with one pole of a battery, and the cups with the 
other.’ The ciftreat is broken with each, vibration of the reed. 
At the repote ehd of the wire is a temporary magnet, with an 
armature fixed upon & spring in near proximity to the magnet; 
and which is affected as a reed at the other end of the line is set 
in motion. The effect is that the armature vibrates with tho 
reed set in motion, and, the pitch of a sound depending on the 
rapidity of vibration, it will be the same in the reed and arma- 
ture, A tune on the instrument will therefore produce a tune 
on the armature, may appear somewhat strange, several 
different tones may be heard when chords are struck upon tho 
instrument. The object of my inquiry was thin: Jf the current 


gere could be varied by some slight variation of a vibrate i» 


be affected by the atmosphere as, the. of tha eax is, the 
supposition ir that the: sounds af the voice might be reproducad 
by- the means stated above.” Whon-it is remembered that Mr. 
Farrar penned the-above-in May, 1854, it is to be regretted, we 
agree with Mr, Brackett, that he was tarned aside from so in? 
teresting an inquiry at so critical a point, 

Tue chief work now in process of the United 
States Geological Survey, we learn from - Nemo, in Dr. 
Joseph Leidy's “‘ Monograph of the Fresh-water Rhizopddé, of 
North America," It will form a quatto volume of several 
hundred pages, enriched by numerous plates, and will be the 
twelfth of the series of ‘‘ Final Reports." * Theguthor has been 
long engaged upon this book, and brings to the elucidation of 
this subject unequalled knowledge of the branch of which he 
treatz, The introductory chapter furnishes & general account of 
the rhizopods, giving the characteristics which serye to-idenlify 
them, telling where.they dwell, how. they. live, in, what vway to 
catch them, and the proper method for studying them under the 
microscope and otherwise. The class Khizopoda, Dr. Leldy 
separates into five orders, as follows: cre Heliozoa, 
Radiolaria, Foraminifera, and. Monere. 


Ledy confines- 


J 


Mif i tow sede wh Labit Amaan ponde wd 


rivers. 

Tue following MERE HOMME Kee 
demy for competitive treatmeéht (the rewards offered being 
medals of 800 francs value each, except for the third of the first 
section, where the value is raised t® 1,000 franca) :—L Section. 
of Mathematical and -Physical Sclences—1e Show the state of 
our knowledge of phenomena known under the name of iw/fw- 
ence of masses, and: indicate why the ideas of Berthelot have 
yielded to those.of Proust; also indicate, if possible, the way 
by which. solution of the general pfeblem ma ved at. 
2. Find and discuss the equations of some alge c, gurfuces of 
no mean curvature. 3, Complete, by new experiments, tho 
state of our knowledge of the relations which exist between the 
physical and the chemical. properties-of simple and of compound' 
substances, ITI, Section of Natural Sclences—1, Give a de- 
scription of the tertiary strate belonging to the cocens series, 
that is to say, terminated superiorly by the Laekenian system of 
Dumont, and situated in Hesbaye, Brabant, and Flanders. 2. 
Describe the history of the germinative vesig@ in ova capable 
of developing by parthenogencels. (The author is freg to. choose 
any animal species in which parthehogenctic developfbent has 
been proved to exist.) 3. New obs&vitjons on the relations of 
the pollinic tubë with theeovfiie, 
The memoirs to be clearly written in French, or 
and sent, with motto and sealed ctpto the secretary, before 
August 1, 1880, Great exactness fequired. in citatfons. | Two 
questions are also prop@sed for 1884 :—1. New researches on the. 
germination of seeds, expeblally on tho assimilation of nytritive 


one or more phanerogans. 


deposits by the qubryo. ¢. Extend to tight points of a curve —. 
of the ordei, Xe enharmonic property®of eee & 
conic, 
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Tux Carpi prize of the Reale Agademie de’ Lincei for 1880 
(value 500 fire) will be awarded to the author of- the best mono- 
graph On the Organs and Vital Functions of Memoirs 
to be sent in before December 31, 1880, The osnditions are the 
same asin 1878. I ? 

A NEW nantical instrument, talled a navisphere, has been 
brought befoie the French Academy by M, De Magnac, It is 
meant to indicate, without calculation and promptly, the names 
of the star» zbove the horizon at a given moment (with altitude 
and arimuth), the angle of ronte for going from one point to 
another by the arc of a great circle, and the distance between 
these points (approximately), Spherical triangles may also be 
solved with it. The instrument consists of two parts, the one a 
celestial sphere with stars marked on it, resting on a spherical 
zone, to which all possible pontions may be given; the other 
comprises the system of the horizon, the meridian, and the ver- 
tical, represented by a circle, a semicircle, and a quarter of a 
circle in metal, With this system of arcs one can trace arcs of a 
great circle on the sphere, and measure their lengths, also measure 


the angles formed by two great circles, Tho second part of 


the apparatus ig‘called a metrosthere, The experiments with the 
navisthere, made on board the Atlantic steamship Waskington 
appear to have been highly encouraging. 

*IN the spectral exafütnation of the new earth recently extracted 
from erbine by M. Nilson, M. Thalén found the following Ines 
proper to the gpectrum of that substance. (Comptia Rendus, 
March 24.). 
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Besides these lines, several others were observed which belong 
to the of ytterbiam, and which have already been indi- 
cated by M. Hogłund in the spectrum of erbium. For the new 
wa Nilson propojges the name scandium, to denote its 
iay S i ian opgin. 
* * 
Tux International Congress @f {mericanisis has issued its 
_cuctlar of mvitatiqns to a third session, to be held at Brussels 
fiom Septefiber 23 to «26, "under the petronage of the King of 
Belgium and th® presidenty of the Count of Flanders. The 
city Of Brossel? will take chage of thesCongress, and see to the 
proper accommodation end conveni of the members, The 
object of thi» organisation is the de pment of a knowledge of 
the easy history of disgovery and ement jn the Afinericas, as 
also all suqSiacts in éheir prehistory as cA be gathered by an 
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inspection of the remaining monuments, The volumes of 
Proceedings contain & great, deal of interesting and important 
matter, althoug® thë Society is rather open to the charge of 
credulity in accepting, apparehtly without question, many state- 
ments repudiated eby* American archeologists. This, however, 
would be remedjd by a larger rep tation from North 
America; and it is much to be GU C 

accomplished® American historians and ethnologfts"may take 
“part in the proceedings of the coming season. ° 


that some of our more 


a 
is known that the first acrial voyage was made by Pilatre 
de ier, in company with the Marquis d' Adandes, in a Mont- 


golfere, or heated air balloon, on November, 1783. Pilatre 


was also the first victim of acrostation ; he perished along with 
his companion Romain by the fall of a balloon at Boulogne. 
Three pieces which belonged to the unfortunate plyatirt are* 
exhibited in the museum there: his speaking-trumpet, mercury 
barometer, and thermometer. Recently some other precious 
relics from the same origin have been found in a drawer in the 
museum, They are chiefly a plaster medallion of Plistre, 2 part 
of the painted cloth which covered the gallery of the balloon, 
and the flagstaff. Engravings of these and the former relics of 
Piletre are given in a recent number of La Nature (April 26), 
which also reproduces a detailed account of the fatal ascent, 


THE extent of variability in composition of atmospheric alr is 
a question treated by Herr von Jolly in a recent communication 
to the Bavarian Academy. By two methods of measurement, 
the one eudiometrie, the other based on weighing, he observed 


"variations that are not quite inconsiderable, The air samples of 


the year 1877 (got 2 km. out of town) showed differences in the 
oxygen from az1'OI down to 20°53 per cent, and in 1875 to 
1876 the highest and lowest proportions (obtained by weighing) 
were 20°96 and 20°47 per cent. respectively, The variations in 
the two years were thus nearly the same. The largest amount 
of oxygen occurred in both years when the polar current was 
prevalent; the smallest with the equatonal current or fohn. It 
is not affirmed, however, that whenever the wind is north or 
north-east, there is necessanly wore oxygen, and when it is south 
and south-west, Jezr ; or that differences of o'g per cent. occur 
with every 'revesal of the wind. The more rapidly the direc- 
tions of wind alternate, there 1s more mixture of air masses; and 
therefore there is never so much oxygen as with continuous polar 
Anrent, or so little as with continuous equatorigl. Whether 
from year to year the mean proportion of- oxygen is the same, or 
whether, as is more probable (the duration of polar and equa- 
torial currents varying from year to year), there are slight differ- 
ences in this average, can only be determined by further obser- 
vations. ; 

During the conjunction of the planets Mercury and Venus, 
on September 30 last year, measurements of their relative power 
of lght-reflection were made at Strasburg Observatory (we 
learn from Astr. Nachr.) by Herr Schnur, The half-objective 
of the telescope which showed Venus was gradually shaded by 
measurable quantities till equal surface-portions of Venus ap- 
peared of the same brightness as those of Mercury through the 
unshaded pert, The measugments on September 30 gave for 
relative light intensity the valu? 6°75, and on October 2 the value 
5°36; the latter figure 1f considered. the more reliable, and may 
be-accepted for the relative brightness of Mercury and Venus. 
Herr Zollner, by a quite different method, got 5'5. 


APPLICATIONS for the intended Exhibition of Applied Sclence 
in Paris may be sent to M. Nicolle, director, 10, rue de Lancry, 
Pans. The presidency of the Patronage Committee bas been 


accepted by M. Jules Simon. : More than 200 Engl-h firfis 


have already sent in their adhesion, and more than 300 German 

fa ma, wish to protesi against the abstention Jmposed by their 

own Government in 1878. A large number of these belong to 
e 
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Alsace-Lorraine. The exhibition will k 
to the end of November, but a limit will 
bitors sending in their apflicationg 
ONA 27 an earthquake was felt at Figrence, and also at 
Rc E Florence gommotion tras very slight, but had 
bens insist p uc? nerone of a cada tate, vu 
Gught hotte pass unnoficed, especially in ‘commedtion with the 


gees eet 


seismic manifestations felt in Germany, se mentioned in onr last, 
* imgresslon, M 


. Mx. Rowraxp Waf writing to the Sümdars, states thsà ia 
makfiffy theexcavition at Charing Cross for Mesars. Drommofidy’ 


new bank, the workmen, at depths varying from fifteen to thirty - 


feet, came upon the fossil remains of various extinct animals, 
o They teclude elephant tusks and molars (probably the mammoth 
Elephas primigenius), teeth and numerous bones of the gigantic 
extipct ox (Bas priweigesixs), a portion of the horn of the great 
extinct Irish deer (AMgpaceros Aibernicus}, slong with various 
other remains of ruminating animals not yet identified, The 


F specimen`in this series which has specially attracted notice is the 


extreme end of a tusk unusually sharp at the point and highly 
polished, and from a portion of the surface of which a very thin 
skin of tvory peels off, exposing a strongly and regularly longi- 
tudinally chennelled surface beneath. 

Mr. WATSON LYALL's ‘ Sportsman’s and Tourlst’s Guide” 
improves every year, It has now reached its seventh year, and 
is evidently & great success. The information as to shootjngs, 
rivers, lochs, &c., of Scotland is es full as could be, and is evl- 
dently kept well up to-date, It deserves all the success it has 
obtained. In this connection we greatly regret to'see that the 
disease which we referred to last year as having broken out 
among the Solway salmon has reappeared this year, not only in 
the Solway rivers, but in the Tweed. Mr. Sterlmg, of the 
Edinburgh Anatomical Museum, found. it to be a branching 
fungus (Sefreleyxta ferax), which, first attacking the scaleless 
erts, rapidly spreads over the whole fish, The disease has not 
yet appeared north of the Tweed. Sir Robert Christison re- 
commends a Royal Commission, and the, careful watching of 
all salmon and trout streams, whether affected or not, 

- We are gled to see from its Twenty-first Report that the Kast 
Kent Natural History Society is fulfilling its functions, though 
under many disadvantages. ~ 

Wa have already referred to tha fartbogudig anii naie 
at Leicester, of the Midland Union of Natural History Societies, 


- Those interested in ‘the mesting mill fnd further details in our 


advertisement columnas, — 7 


- IN Prof. Jevons's article (vol. xix. p. 588), second column, 
line 18, for ''a& seer is equal.to about 21 Ib. avoirdupois,” read 

‘(a seer is equal to about 2 Ib. avolrdupois.” The error ir a 
purely typographical one, and ddes not affect any other state- 
ments in'the article. Mr. E. B. Pringle asks us to state that in 
his letter (vol xx. p. 6), ‘such distances as six,” &c., should 
be ‘such heights as aix," &c., and '' mountain 20,000 feet high 
(less than 4 miles)” should be ** mountain 10,000 feet high (less 
than a miles)" He thinks it ny be worth mentioning that 
Raoul or Sunday Island, in the Kermadges, has an elevation of 
1,627 feet, commanding a sea horizon of pearly 50 miles radius. 


Tux additions to the Zoological’ Society’s Gardens during 
‘the past week "include; a Bonnet Monkey (Afacacws radiatus) 
from Indis, presented by Mr. E. Brett; -a Pig-tailed Monkey 
(Macactis nemesirinus), from Javr, presented by Mr. E. M. 
Cljssold ; a Black-faced Spider Monkey (dfeles ater) from 
Eastern Peru, two Passerme ‘Ground Doves (Chamerpelia 
pasurie) from Amefica, presented by Capt. H. King; an 
Ocelot -(Fetts pamdalis) “from America, prefented by-Mr, R H. 
Jones; a Crab-eating Raccoon (Procyen canerivorwi) from 
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by Mr. Bridget ; a Igngcailen 
Marmot (Arctomys caudate Aes Ro et a s ce . 
Groenstrect, RE. pa Silver Phossent (Ewgdocawmps mycthemeriis) 
from Chine, pmesented by Mr, E. J. Beagle; a Small Hill 
Mynah (Üracia. religiosa) from South India, presented by Mr. 
J. W. Wodler; five Water Ouzels (Cichus aguaticur), British 
Isleg, presented by Mr, F. Swabey; an Anaconda (Awmetes 
wwrixw;) from South America, presented by Mr. G. H, Haw- 
tayne, C.M.Z.S,; a Teguexin Liverd (Zeiss ienexin) from 
Sowth America, & Leopard Tortoise (Terie pardalis) from 
South Africa, purchased; a Temandus Ant-eater, (Temandua 
tetrodactyia) from South “America, a Great American Egret 
(Ardea gretta) from America, deposited; a Reeves's Muntjac 
(Cerepiins reevesi) born in the Gardens, ~ 
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RECENT CONTRIBUTIONS TO THE HISTORY 
OF DETONATING AGENTS 


II. 


HAT the power possessed by different very Quive 
i substances, of inducing the detonation of such ha 


the mercuric fulminate, when a sree ie detonadlon of gun- 
cotton. Thus the detonation o silver Re decidedly 
sharper than that of the mercury compound, yet it is in no way 
superior to the latter in its power ai an dh daiva dienai 
agent; indeed, a somewhat larger amount of if appeared to be 
than of the mercury salt to induce detonation of gun- 
cotton with certainty. Uie ae odide and chloride of ph. x 
are far more susceptible of sudden detonation thin the 
fulminate ; yet while § grains of the latter, confined in a stout . 
metal envelope, suffice to detonate guu-cotton, 50 grains of 
chloride of nitrogen confined by water, appeared to be the 
minimum amount with which the detatatlon of gun-cottdn could 
be accomplished with certainty, while no succes attended the 
employment of dM LIEN DIR E 
pp to 100 grains. ~ 
The incompatibility of these results with the genefal conclu- 
sion, based n numerous and varied experiments, that 
which the detonation of gun-cotton and "nitro- 
lycerine, and bodies of a similar character as explosives, is 
faiuced an Parlier pe detonahdh, is proportionate to the 
the heat developed, by the latter, led 
iU nae n that a or similarity in 
character oc quality of the vibrations develop@d by the detona- ^ 
ton of substances, operates in favi the detona- 
tion of one such substance by the initiative detona clie cias - 
quantity of another, while in the absente of 
a much more powerful detonation, or the EE of much 
greater force, would be needed to effect the detonation of the 
ted upon, This view Des receded conedeable 
results since obtained by other 


needs further experimental elucidation. 

Tbo physiol AMAN UE explosive substances, as also the 
m Snes of 2 mas of the ek E mb- 
stance ted on, are of great uence et its 
Beria eben submitted to the action of an ive dee 
tion, The liquid nitro-glycerine is far more s 
fion then iol genis one grain of mercuric famina ga 
ruflces to prece RA A cerine w sur- 


rounded by i£ Bu, in order to attain chix rut rh pay deg y degree 


a prevent event Ls riding to to the oe der d by e initiative 
detonation, thus to some extent pingetrom the@peration . 
of the sudden concussion to which tthe parties contiguous, to 
the fulminate charge are submitted, 9 

If nitro-glycerine be ‘mixed with Bd rubstitices in a fine 
state of , Plastic mixtures may be obtained, and the liquid 
E thus be presented T x like, a solid form te ithe 
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detonating Be, da of absorbent materiil be, | of which materials ui tom blow, “the force applied by that 
moreover, nar ae the pa the HM blow being tranffe the explosive agent and absorbed 
ares a poe D of dynamite e in work done upon the mat the support. But if 
‘solid nitro-glycerine pilares obtained w the latter be of iren, erhich ced page permanently to the 
a very large proportion of the te cent. by weight). blow of tho hammes, the detonation qf those substances is easily 
In-this condition nitro may be deto 


Gibenlly when freely ei poesi to ait. Pei te allo 
with's considerable proportion of absolutely inert “material, its 
renaitiveness to detonation is not in the least diminished. Each 
particle of the diluent is enveloped in thè , so that no ppr- 
tion of the latter becomes isolated from remainder bd 
admixture of inert solid matter ; hence, when the initiative 
nator is surrounded fy cach inse, Wty iwocntaet at ll patat 
_With some poition of the nitro-glycerine, and the latter is in 
continuous connection throughout, Pee no longer ia mokia 
condition ; detonátlon is readily established and 
transmitted through the mass as th ough it coraisted entirel 
of nitro-glycerine. Indeed, while the liquid in tee 

stato, if exposed to air in a long layer, transmits detona- 
tion with ty, and very slowly as compared with com- 
pressed gun-cotton (the observed rate of 


being, in 
several experiments, below 6,000 feet ), detonation 
af ell semana odie pee very long trains 
of a solid of ni im te, and 
the rate trenxmimion “Is more it is with 
comprersed icn “te deii more with the 
sensi elier M the ee ek 
OI een 
Tt bas stated thet tton may be detonated 
if a co eof not less two greins of mercuric 
fulunnate be detonated ‘when closely surrounded by the sub- 


stance. But in order to attain this result, the cellnlose-product 
must be presented to the detonating agent in a mechanical con- 
dition favourable to its action, 

Gun-cotton in a loose flocenlent condition, or -even if in the 
more compact form of a spun or thread, cannot be deto- 
nated h the agency of a charge of folminate buried 
in the ma It is simply scattered with violence, portions 

a pang Mund ae by the Rest developed were: tue | is 
e is detonated. If however, the gun-cotton be con- 
tats hth ld either by ramming the wool or 
tifhtly into & case, or better still, by reducing the 

at Glace ru very fine state of division, and then com- 

Sun dy ie tere at of meris finde a deto- 

of mercuric fulminate, and the 

to bring &bout detonation is 

the a a ease 


& small mass Woche: 
le MA ae tandis 
contact with Jwn-cotton wool or loodely-twisted yarn, the deto- 
nation wil not be transmitted to these, but they Will merely be 


scattered and perhaps inflamed, 
The difference in the behaviour of and of gun- 
“cotton when presented to tbe action of a so-called initiative de- 


7 under the different conditions spoken of above, admits 
It has been y established that the action of an inl. 
tiativo detonation is not avcribeble to the heat-develo 


` to the 
the substance to @e detonaged rests 
mecHanical condition of the 


accomplished, If the quantity of the efpld&ire agen employed 
between, the 


be so consklegable as to form a thick hammer 
&nd support, fores applied H to bod an extent expended : 
Sni motion to the particles of the confpressiblo mass, 
that remains little or none which iM detonation onthe 


sie ihe oe mone by wih T d 
Me d ons af c poda or ot loos mud S ond vdd work 
Y I DO GRE 
& comparatively considerable space, ia ie. opatan 
pens them, to tnt eed or eyen «thd ow 

their detoitation ; whereas if, Mac eg ously e 
applied, the explostve material orm of 
pisano sse! gradi alae eeu Tie tendency to 
motion when force is applied to them, detonation will be much 
more readily developed. Ita therefore, that the detona- 
tion of an explosive wubstuase by taesia of a. blow i (hè result 
Sie dues Sie wares t6 about most ener- 

di actam oc change Dp & ture of force In the 

Caproni ofthe saei or by establishing violent friction _ 
between its particles, consequent apon the monon momentarily 
fer parted te them, and that is brought about with a readiness 
onate to the resistance which they oppose to thelr motion 


the degres of their conti to each other. 
The Agony of es resulting from the 
sudden or transformation of a solid or liquid 


body into 

pire wy int highly heated que or vapor (which i the 
Pee eile cece s icy Rte similar to the 
Aid dass & body in the path of & solid mass 
d motion, The power of ancomollat- 
ETE gun-cotton, or other highly 
to the air, through the 

Vicinity or in close con; 

aa rainl bable to the heat 
sails Jerdon in some portion of tje mitaa by tie maad! 
cal or blow exerted by that detonanon, and is regulated 
by the violence and suddenness (either singly or combined) of 


Tt will now be evident why the readily ylelding. nature of the 
e tends to counteract its 
iid wiy when tho motion 


eir admixture with solid matter, 


become 
pT ip Aat ae e AE AN ET O GE did: 
sion, which renders tho material >e no gay 


aa dma 


iui 


pment of 


dispersion 
Èt., detonation, are obtained, Th Rag 
instances have been observed, in the 
the transmission of detonation 


dispersed and occasionally inflamed. Even 
pad ordinary ol coe 


roe 
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violently, even when only a particle of the$mess is subjected to a 
sufficient disturbing inflygnce, haf been agpleled withont the 
usual demonstrations of force, Wy the transmitted effect of a 
detonation of macarie cheer got In thesg instances the violence 
of the concussion the iniuatiee Axtonation was only 
just bordering on for the development of detonation, 
pane pears probable that only same portion of the mass 
P was in agondition or position faveurable to the 
im ‘of 1nitiative blow. The remainder of the mas would 

















cause being the converse of'that which optrates in fre 
reduction of the sepsitiveness to detonation of renting a 
its dilution wifh am inert solid, In this case the ee diga 
rlar the aO dins aid seams actio ighout, 
occupying- the spaces which exist between the solid 

Hence detonation wreailyegabled tod tried But ta 
the case áf the solid explosive the dium T or 
at any rate is introduced into the *state,, 
c qoo pet E 

ni 

thts op Stn cua rcp. alicia detonation, which 
eee 


‘ 
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n, e^ 
^ o e sist REIN ae: 
í Eer arranged and of different thicknesses, 
oy ge adt afórded interesting contr 
* matio ee uc conce adl mad 
of a blow u masses of explosive mat t 
a faerie of the same density and dia- 
ind bat dient were fired at; they wére freely 
susperidéd, and their distance from the marksman was in all in- 
w. stances 100 yards, The thinnest disks were sim orated by 
thé bullets; somewhat thicker disks wero the impect 
Of the Ballet, while «till thicker disks, fired at un the same 
Gonditions, were as en "No instance of detonation was, 
howevet, obtained. Thess differences in efect, obtained, with 


melted fat and allowed to cool co sot be densis Dy means 
of 15 grains of fulminate, These diluted samples of cotton 
a only be detonated by. adding very to the 
power of the initiative detonation ; Wo guina of vonfüed fal: 
minato generally failed to detonate gun-cotton gontaining from , 
101514 per cent, of waten and lt the amoni gached: 17 per 
COH; 200 Klon of fulminata were needel to Espree detong: 


But moist or wet compressed gun-coffon is decidedly mire 
f detonation tton itself 
Er Rude by (dry) compressed gun-co 


Thus 100 grains of cotton, detonated through the’ 
agency of the pr sufice io detonate wet. 
gun-co£ton con ace 17 per cent of water, though this result is 
somewhat uncertain, agent amounts to- 20 per 
cent., detonation is not certain with than I ox, of 

cotton, and if the compressed material be lxely saturated 

com 

with water (1.7, containing 30 to 35 percent) 4 o: of the air- 
dry Se ee sppiledin contact, are'needed to insure its 


3 Seta tise i eani iori bates fon dy canini 

te ME RE 

rigid cepa and this is also the case with 

£ on of detonation from one mass of moist gun- ndis b 
nn open ein, all the pieces being ranged in s row, in 

oai other, provided that the pleco first detonated 

pipet vee ern A Mere Ait to which detonation . 


the ballet and fg the dif E AaLi of aak do pace 
tog ‘presented by the thi god tieka daa, x 1 
been explained that ni ycenne may largely 
ioi been apie Lepus e open lier 
denas. being reduced, wh while its detonation in open air 
: very müch-faciitated, because the tendency of its 
ose. to yield to the force of a blow or detonation, is 
f diminbhed, Buf if a said explosive agent is diluted with 
ert solid matter the case.is different; for in such a mixture of 
the finely divided solid with non-explosrve solid particles, there 
“mbt be d and sometinies a complete separation of the 
particu o the elute ty a sanae dict patticles with 
it is diluted; hence the sensitiveness to detonation is 
! Td "and its transmission by the cles is retarded or 
impeded, by a.diminution of the extent of contact 
Detwoin the substance to be detonated and the initiative detona- 
ijon. and Dy tue barrie which p peine di rpg adii 
pose ee oe In experi- 
perils oprani this direction with finely divided gun-cotton, it 
was foqnd that dilation with aa Inert molid, applied” in 
the rid form, red the ‘sensittvenoss of the materixl tò deto- 
nation, this was. not the case when it was incorporated with a 
salt‘yoltible in water, the mixture being then compressed while in 
the Wet state. The compressed masses thus obtained were, when 
eit i ee E mE 
subniitting undiluted gun-cotton to caia 
-ful presure, because the crystallisation of the Lible salt used 
S MS tho: disent upon bvaponiion of tha waia cemented the 
poppe together. The gun- 
o 


eee aen in a form moré capable of 
achon of Bad quoi, :fulminate, 


Gun-cotton contafihig 12 to 14 cent, of water is ignited 
with much difficulty on appl a giy heated sey degna a 
leaves tho hydraulic press upon converted from 
eee about the density of water, it iri 
water ; ee 
Ea E eee ee a aT 
burn ; the maxses means o 
or with a drilling ey may Bh s i 
into slices by means of saws | great ra 
laced upon a fire end allowed d o return Hos, cect ance 
ers over the surface of the wet gun-cotton from time to time 
es the exttrior becomes sufficiently dry to inflame; and in this 
way a piece of compremed qgun-cotton will burn away very 
'| gradually indeed. A pila of boxcs caninin tn Gil 6 ewe ot 
iunctum, im with about 20 per cent. of water, when 
l building 


Poe) be om Er E e ptedisposition 


ma xir ter sina A dra Pt Oe ad Me pde 

s ccu ble some additional qfdaton pears to in | Quantities o gun-cotton of 20 eut, one 

vule rie qa uod. cert inis rng gly tote ingtance in a large, strong wooden case, and, in the ether, in a 
lixrare, thus rendering the latter quli e deto- | mmber of strong pecking cases, n placed maga- 
nating actiof of the mmimun fulminate falmdoass chase ta eucivired - | xnes, tially Of copcrete and brickwork. 
cotton, Moreover, the ing fact ‘has been concl y | Large fires were kindled the packages in each 


ettiblished, that these compressed mixtures of gun-cotton mtha |’ 
ate or & chlofate are mitch less indifferent to the infinehce of 


detonating nitrd-glycerine than -cotton in its state, | plosive action, in less than two h is qpmparafively great 
csi. alarm quiscotn biog detonated h certainty safety of wet gun -cotton, coupled with the fact that its detapation 
. diy means of à ox. of fiitro-gl kondition mey. be resdilg accom the 

If éomprémed gun-cotion Ùs dil darea by anadai dass agency of a small yof dy gan-cotton, which, h 
with a, ee D L Ee oe e MM tie in da fase or fletona£or, is made to act as 
mated its, susceptibility of mapa is reduced to a e eene ge Agent, gives cotton geen 
Bonet ien extent than by a bondihg quantity of a dais SpPEN a di 


solid inert bod Sinemet dud wits the duree tbe | Havel Pup m 


E " * a 
e ~ 
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at one tim&, on accoumt of the ERE safety attending its 
storage and the manipulation of it. Mee, it has 
been well established by experiments of man9kimds carried out 
on a considerable scale, as well as by accurate soeentifig observa- 
tiong, that the detonation of wet gun-cotton is decid sharper 
or more violent than that of the dry material; a circumstance 
ago affords an interesting illustration of ‘the influence exerted 


Se: 


of water, When 
of the liquid, some indications were obtained that 
transmission of detonation was a little higher than with dry gan- 
cotton ; the difference was very decidedly in favour of wet gun- 
cotton, when the letter was thoroughly rafwrafes with water. 
The sir in the masses of compressed gun-cotton being replaced 
entirely by the ‘comparatively incompresmble body, water, the 
particles of explosive are in a much more fevourable condition 
to resist di«placement by the force of the detonation, and hence 
they are more readily susceptible of sudden chemical disintegra- 
tion. Moreover, the vanations in the rate of travel of detona- 
tion in tton, resulting from differences in the compact- 
ness acc dy af differnt masses of the material, are very 
s 


motion by a sudden blow. 

Another stylang illustration of the influence which the physl- 
cal character of qn explosive substance exercises over its susce 
tibllity to detonation and the degree of with which 
full explosive force is develo is furnished by one of the most 


recently devired, and one of the most interesting of existing, 


“Teele yas o, soon after the process of com- 
Salati gun-cotton had been the 

rates eres posed ue Um to cu plos thes forma oF qusc 
as vehicles for the application of nitro-glycenns. A consider- 
able proportion of the liquid was absorbed by the masses 
of gun-cotton, and a ni ycerine preparation in 


character to dynamite-was thus obtained, The sbeorbent was 
in this cuse a. violently explosive body instead of an inert solid 
as in d ite, but the quantity of hitro-glycerine ip & given 

weight oP tite n (to which the name of glyoriin was 


Mic was considerably less than in thekieselguhr- preparation ; 
A ie eaaa pos d polni of ely vit i 


Heute power, as an 
t bf continued.) 





NOTES FROM RUSSIA 
GEOGRAPHY AND ANTHROPOLOGY.—At the last 


Sent; ie = 5 ssim pesa a 


the work of the Socjety. This consisted in equipping three 
expeditions In which the Society intends to: take part, and its 
pns n in the Anthropological Exhibition of Moscow. 
expedition is the cruise of the steamer inire 
ed) -known merchatit of Siberia M. Subiriakoff, 
for row owed relief of Prof. Nordenskjold in the Vaa, wil 
from 'Malmb direct to Yokohama, trait, and 
According to the request of M. Sibirlakoff the Society icu 
to accompany thg expedition M. A. W. Grigorieff, an accom- 
botanist, kmown for his i in 
where he collected inter 
fauna with deep soundings 
means of a Negrettl agd Ambra d 
to Malmo to join the 
meter from the Society, and a com rovision for zoological 
collections, fne a ent psovixion of of aleohol. 

The second tiowis sent out by the Ministry of Public 
Works, for the oration €f the E bed of the Amu-daria 
(Usbol)? and to inve-tigate tha pomibihty ty @f turning the river to 
the Caspian; it will be under the di on of Major-General 
A. T. Montboskoi an, experfenced traveller in Central Asia. 


The Soci i rai with tha en a geologist, 
Prince S i Ac escuaniat, N, A. othe manager of 
the Turkestafe eras, a Collector of varied n cal materials 


in Turkestan, The third ition, of a private character, is 


to for a «zilgoad Oren to Tashkent, and the 

ty OF ma tating wiih dicamed Sir and Amn-daria, 

py order of tho E s sam af 5000 roubles i placed at the 
of the S 


e Anthropolqgfcal Exhibition wis epaned in. Moscow on 
Apri; 15, under the supenntendgnce of the Societ oe 
sent a great mumber of valuable objects of an Metfnolog! 
character, with craniological collections and rcge ua Ria 
mens, tumali excevetions, and a valuable cbllection belo 

the, Czarevich, All these collectionsewere arranged by tf 
fexhcísky, the Secretary of the Society, who was sent gẹ its 
TL, fo tie openlag of fho a The kA ok 
exhibition is: (1) To contribute to the development of 
anthropology as a science. (2) The foundation of an anthropo 
1 museum far the teaching of anthropology inthe Unlfemity 
of Moscow. (3) To popa rae the scie:.co, 
"The exhibition is di ed into. sections—prehistorical, anthro 
pological, medico-anthropological, photographical, ethnogruphi- 
cal, the history of Russian types. 
Psi Aidt geal iine of the Society M. Alenitrin com- 
on the history of the Anm-daria question ; 
Ape mis criticised qs erent opinions on the possibility of turning 
the Amn-daria into the and doubted whether this ques- 
tion could be resolved practically and in a positive manner.” 
A, LoMONOSSOFF 





UNIVERSITY AND EDUCATJONAL 
INTELLIGENCE 


Tua dew ae ag Cater e. received an &ppli- 


cation from the Ci uds of London Institute for the 
Advancement of Techoleal Education, o 


Council have also ascertained that the 


ment will assist the City Institute in the examine: 
tions, in the same way as it has hitherto tlie Society of 
Arts. The technological examinations for the t year 

therefore, be carried on under the direction of the Institute, on 


all communications on the subject should be addiessed to the 

Hon. Secretanes, City and Guilds of London Institute, Mercer's 

Hall, E.C. 
Tux follo fe Mods of he Ral Gots tial Sea 

Public Schools Medals of the Spey a 

Foydal, Geography (examiner John S g «t poe 

Grant ; silver medal Frank Taylor $ ey boh 
wr pides llege. Honourahly mentioned E. G. 


Unirermty School; H Smith, Bristol Gaa 
School; F. S. P2 par Spol; M. 


Conkey, Liverpool 
Ca un F. RS. i “pote, Dari oda Dat 


Honourably sen . F. aia D Dulwich College; 
W. H. D. Boyle, Eton; A. D. Liver College ; 
'Theod. Brooks, London International llege ; P A. Fawcett 


and A, C. Painter, of Clifton College. 

On May 1 an in! ceremony took place at St. Barbe, 
the principal free institution at Paris Two bodies of pupils 
were marched under the direction of teachers; the first was 
going to the Gare du Nord in order to come to London and spend 
Coe eee es institntion to learn the 


ous They ere placed che 
CSOT, 
fonoura should not be interrupted in any way. 





SCIENTIFIC SERIALS 
Annálm der Physik und Chemie, No, 3.—In view of contradic- 
rm got by Sir W. Thomson and M. Le Roux, with 
ogad to the thermo-electric behaviour of stretched wires, Herr 
has made a number of experiments, here described ın an 
inaugural dissertation. He finds that the eeu oF the thefmo- 
current mec ipic stretched and unstretched of the same 
metal, depends (apait from all fermanent properties), not only 
on the present tension of the former, but but ale, in very different 


Speen 


donec 
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Ire to the material used, on upper and lower 
limits between w since the last complete release from ten- 
sion, the tensions have wéted ( not the time, 
being here determinant). Dx -element of two similar 
wars Me with oqa but ef «vhich one (a) has 


- last borne a greater, the ogher (6) a lef weight, the current flows 


from $ to a. In int: dhd steel the previous tensions even affect 


- he eni dh, rura Me ipid dina rs 3 
. cries wih ogi ‘aking the direction of the current wh 
vith the regia EL te for hard and 
above to is thus ex- 
oig mi ter Cobe us formulates his conclusion 4 “fe 
strétehed pire behaves, ceteris paribus, aes 
it has before beed stretched more weakly or more strongly, and 


this difference continues till the next alteration ‘of the n." 
—Herr R, Weber contributes & useful paper on the chemical 
° enm pai re E ob dn a 
c influences, Hle tinde sns ie pprosinats de prop of 

tested lime alkali glasses io, 
1CsO, and 1K,O or P NNO pointes Pigs there im 
Miei wa te ur E e ie A ie 

lents of silicic acid ; and less silicic acid may be allowed 


. lime be diminished ‘relatively to the alkali. —The peas of 


1 tones through the telephone is discussed by Herr Hagen- 
ed From his experiments it appears that the (upper) limit of 
with the instrument is commonly about two octaves 
lower than in direct . The canse is found not in the line, 
nor in the megnet, but in the plate, which, when the variations 
of magnetism exceed a certain number per second, no longer 
keepa up with them. —Herr Aron gives a mathematical study of 
ihe eicophone: miter ajia; Bis mown whereas in the tele- 
one the "'cling oe er of ligaid celi es 
owered,— Herr amig portni li yo as 
condensers ; considering E E E 
‘stant batteries, then: by small forces (both acting 
Sue ee Pe oe eee 
resistances.—We ‘further- note a new meter - by He 
Heimann, ed on de fac that lf any spe t œ be filled with at- 
_mospheric air, and the aqueous vapour removed, withont 
the volume, the decreases by the amount of ten- 
alon of this vapour. A alnas mans meter for amall dif- 
ferenċes of air- (Thomsen), and z- simple for the 
electric light (Stohrer) are also described.—Herr- Frohlich shows 
the "of the principle of comervation of enegyion the 
theory of n, ° 


ees (1879, 1 No. 7) pram the 

in Sicily, by . Francesco Ringe” the ksgicalg i 

filiform conductors traversed by an electric current, 

Deno Oa the opie potit power of and its variation 
tare; by M. Joubert Om c acid, by Prof. 

'. Loren au On toe 


Prof. Cario Marangoni —On S seas, by the same.— 
eaten domble sigen; by the the eiltor. 


pace ae ie lhquids - 





= SOCIETIES AND . ACADEMIES: WS 
Lonpon is 
Royal Boclety, February 20 and 27, and April 3—“On the 
of the Lines of Metillic Vapours,” Nos, iv., v., and vi, 
o these experimenta tho m were 
chmlea! reactions thn the tubes, eed at before decribed 
They found that cesium alone héated in glass tubes i 
po absorption lines, but and rubidium chlorides 
heated with metallic lithium cache showed its characteristic 
absorption lines, parto tartrate of cesium heated i a furnace 
_ in a narrow porcelaip tube gave very readily the two lines in the 
Bind reversed, and charred cabidium, tartrate the two violet Hnes 
pee but «no eal in any other part of the spectrum. 
When charred potassium tartrate was treated in tho same way, a 
broed tion bend was seen extending from wave- 
about 5,700 to about 5,775. This band was also seen fork short 
. urbe n or er cee che Gee Se barare ii one 
wo robe as the ive got nee It was also 
see bright in the induction k taken between platinum and 
E ern pc pida ozide, < cs Ihi bend the Tapon from 
potassium tertrate produced another absorption 
Sie hg redy anial: iwo mare i the, bine, None of tHese absorp- 


* * 


tions fcocrespood with thoge seen'when potassium is heated in 

ydrogen, or with known emisaion Imes of that mÉal, though 
bp eee cunicudu Hadr à pill bao Dod od 
ALIE CM Charred sugar mixed with 
of the same absorption as sodium in 
E ber um carbonate, lamp- and 

uminiurdi filings gave dark bands corresponding ‘to the 

bands seen when sparks are taken from a soluuot of 

‘chloride marked a, B, and 8 Bolsbendrare; and 


respectively by 
.&t the highest pens of the furnace fed with Welsh coal a 


tajtare Of chaed De 
um ‘rive-longth 553 
tium and calemm tartrat: 
wih he aar la ee eee 
OE o oe St potent carina Cie we 
reversed, The temperature at which these results were obtained 
‘was reached by the use of gas retort carbon as fuel, and was such 
that iron tubes well coated with fire-clay gave way in'a few 
minutes, 
"The next ak pis ties te reda ka hore eek on ine 
and heated at the bottom by a jet of coal-gus and oxygen intro- 
duced through a lateral opening. In. ticae, na m the GORGE 
the hot bottom of the tube itself (not an ind. 
dent light as used by Messrs. and Roberts in eir 
ents with lime tubes) gave the lumingus background. 
Tn this way the Violet line of calchameras reve [vae red line 
0: um and bands lime a ed 
with dark lines down ther middi. — Pm 
i A larger paiet olepenie wes uM scit aar 
lime, but with an electric arc introduced through lateral open- 
ings as the source of and heat, e In som? cases a tube 


bored in a 2 block of gas carbon was empl and was then 
made one of the electrodes. The carbon tu however, were 
lasted much 


found to conduct &way the heat, and 
longer, did not in succeed so well as the lime tubes. In 
seme cases was used as a reducing | and. in 
others more volatile substances, viz, potamium an sodium car- ' 
bonates, were used to increase the amount of vapour carried up 
into the tube ; and in others e current of hydrogen was intro- 


Of the calcium lines the violet line (4226) was almost always 
seen expanded with a dark middle, and the three brightest lines 
Ta the indigo were often ne similar unde The addition of 

made them a as dark bars on á con- - 
inc cm Of the two M rosuhorer lines, Hp the moré 
refrangible ( ) saa the firat to appear reversed, and remained so 
the longer. Other calcium lwes reversed were;'one in the green 
(5188), and; much less easily, two in the red (6161, 6121), one 


more in the ind > (43032), and one in in the blue (4877). 
exer case ol iren Me videa n eene A HY 
reversed, violet (421594077), less oesily 
Imes in the blue (4812, 4831, 4868, dy das, gli har al 
aid of aluminium, one the case of 
a o a acti 
551 2 
EN 4933) fe Que. {45§3)_end om f 
Wah ó were E and- reversed in 
a m Bie Fee ome The other- lines of 


k between magnesum electrodes, 
e does not appear in Capnen’s 


tographs of n in arc. usd ir d usan by - 
podus O ie rim with that of tbe arc 
in a lime tube failed to the conducting power of the shot 


gaaer aen ells of He Cabos ot ul pect e i Ra wit 
& pressure of several atmospheres e appamtus, - The similar 


disappearance of the cadmium lines 5377*9and 5336 was’ also 
oticed, 


° 
In using potassium carbonate : ud two extreme paifi- of lines, 
in the violet and red ait aka inpe ieia en 
RAEE ia greeniah-yellow, other two lines in 


spa ode ghe (a) Pos Feder ia be 


S Uig sodh chloride, the paif of lines A t more | e 
than D -were repeateflly reversedathe less ri ible the 
first. and most: stronglgrevesed; as has ale) boen: Obey by 


With lithinm ride, the red and*blue 
* 


ul . e ~ 
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Sia, cir rere; the itt ap the green, though with 


reversed the Tiolet line; mneh 

showed no rever prd 

ot tae tardi délire miei us 
of the latter metal, so easily Prete eV appeared 


z jn the case of 1ubidhum, the sante ariy d 

war seen as a'black line on a continnous tho roveral 

background of did not exterid so low as to reversal 
EAEI o ui partes ies i ia 

With metallic the two characteristic lines were seen 

revered, but no other; metallic gallimm also gave ity 

eristic lines reversed, the more refrangible gi 


ira y so. 

gave no reversal of any of its lines, except the 
two between the Fraunhofer lines He” .It'was noticed that the 
addition of aluminium to either copper o silver in the lime tubes 
caused the copper or silver lines, pilin AB har qun to 
fade, while the calcium lines came out instead with marked 
brilliance. 


Reviewing the series of reversals which they have observed, 
the authors remark ang a mary gray the least ere of 

two lines near t is the most easily reversed, as been 
preven ril DE Thus, in the case of berium 
h 


cra la no yay, distinct oe of the lunes of that 


in order, the wave-length 5535 
may road mE e that with wave- 5518 is less 
Sols ji sees line wave length 4933 is com 
aay eae hereas ee With Wavelength 
been feversed. On the «je Tie ma eng asi 
has been reverred, but not the line weve- 


the case of Suara ta ots ere Rx 48i aod aTa lien 
been reversed, but fot meine mieu (MEN eer 
lines wave-length 4741 and 4721 remain 
he peu M ie eee 
the middle lme wave-length 4302 wr 
OF the potassium groups of lines wave-length and 
“s8r1,- ssa, 578a, the Ime wave-length 5811 has not re- 
versed, and of the others the hne were- is the first 
fo appear revered.. It is worthy of remark that the first of 
these lines is faint and the lest is thé brightest of the 
The group wave-length 5353, 5338, 5322 have been all 
but the last of the three (5322) was the most difficult to reverse: 
it is also the feeblest of the group. In the more 
S epo wave-length 5112, 5092, 5078, „the least refrangible: is 
F ontfrewersed. 


Maki a generat ymmary of thelr results the 
kale earth metals potasium and®%odium, e esce Bi 
to the most charactd?istic rays, which for barium they 
crudi number for strgntium 34, for calcium 37, for 
otarda g1, ana for sodium 12, the reversals in their experi- 
nents num véty 6, 10, 11, 13, and 4. That is in the 
-metals about one-third, and these 
thiefy in the more ible third of the visible spectrum ; 
ae ee p gesti 
[o te res 2 
and 4. In tH ewe of pota«mium they reversed’ two. in the 
Gee iid, ai tha ret 1E tue east deans thi: These 
xperiments relate to mixtures of salts of these metals combined 
ith the action of reducing agents.-- : 
In a table the authors show the relatiog between their obser- 
ations on revergals and Young’s on the chro lines. 
The authors point out that in Young's catalogue the green 
yonal line” mavo:length esci RPE he present in 
¥ chrom ere as the Imes numbered 1 and 82, and D, which he 
iggested might, to one sub-tance, and they that the 
var lines may all tp the same substance ; and they call 
tention to certain vies in the ratios of the waro-l of 
ex four Ung te those at the. goes of hydrogen, lithium, and 
agnesinm. 
On thb Natute Sf the Fur on: the Tgngua" by 
mucus and salita. ` (2) Epith 
fiint to CES of lean alta, br 
Ew ue fact that the 
bysso d fhe gloen correr nds, roughly With the quantity of 
actly rater de 


Pi cl Butlin, F.R.C. a 
ir of food ‘and bubbles 
io int which appear 
forms of 
u tongue ya sam 
caver eg 
— pire, but not upiblly 1 lying 


ase of the alk 


«ore 


Tongue-fur cepsists chiefly of 
ge are the ga of 
these 
is the esential EON 
covering 


"was crowd 


tain it in a parer it wae upon a warm stage. 
Several fungi were di byt only of those were present 
in instance, subtilis; and, as the 


coda, 


re es of Yl orally tee 
in all the cases examined. Its development w&s probably 

vented: by the presence of other devel Pat 
wMiehót was found impossible to separate it, Ita to 

identical with the Legtetkrix puccalis of Robin. ough it 

not degel Spip onde erede conditons tis. probable that dere- 
log nat muc One eat e PE af ARRET Tts 

occurrence there, and presence of s 

filaments favour this view. pore gags 
Sit passi: Scr ier ure bd or leas ig dur 
Bacterium terme, Sarcina ventriculi, Sj Micatilis, and a 
larger form of Sgérillem (or rather Pi le). Sarcina ventriculi 
Tepe aes ea cll ar lo ee forming 
large masses of a brown colour, Sptrecheva 


pPicaiths WE ee d d udis ens 
examined.  Zacteriwm termo existed in some of the and 
twice developed with such rapidity thet the whole of the finid 


with these organisms. 

. The slime between and around the teeth was found to consist 
of the same fungi as the tongue-fur, but the rods of Bacillus 
mao longer, o C ME bog 
ewer. 

T byeical Bociety, Apd! 26:—Prof. W. G. Adams in the 
chair.—Mr, C. V. gave an account of some experiments 
made by Dr. Guthrie and himself on the subject of Arego's 
rotation. The experiments were begun with a view to determine 
ee SG cre aaa i acu RI 
beneath it, or on if the disk is made to revolve 
above d Colt be mado aa of for determining the velocity of 
running machinery. They made the magnet revolve, and ob- 
tuned the angle of delecion of a disk ed by & torsion 
thread (the hair-spring of a watch) They found, as Snow, 
a cR c E DET i 
the drag i» directly proportionsl to 
rapi, os ied O A D 
DE did not & perfect velocimeter could be con- 

-They er that this method is better than observ- 


experiments, 
peed unn Meise BA oo acer Me 
xe pari eTe man radial cuts, and that when radial sectors 
were en 


getting 
importance of this is very for they 
determining the cC liquid 


conductivity of solids through the injervention of m . In 
Fply to Prof. Adams Mr. Boys mid that itis angle of defection 
Pia coindacion bad had proved tf be proportional to its conducti- 


zs Dr. O. J. Lodge that tho conductivity of the dika 
used in these be determined by plotting out the 
equi surfaces. ieee ee eee 
replied that such were being for trial, tncluding the per- 
manent jelly made by dissolving in anhydrous glycerine at 
100°.,—Prof. Sylvanus Thomson five laboratory 


the motion ¢f the dis MASS GS 
molecular theocy finds it in the molecular motions of the mag- 


e . P" 
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neto core of the — Prof? Thomson applet his 
+, method of magnetic cufves with iren filings usted on 
' to psoblem.* He found that when no currents 


pole of the et are er on the dis 
opposite over a which is magnetised ly or 
iita ic shell, rim of the plate beyond this region 


is, however, radially, and between®these two zones 
there is a circle. It-was remarkable too that the lines of 
-forco touching plate were bent back around this circle, forg- 
a kind of valle& When the current passed in the coll m * 
aditecion m os torent oes the the magnetism, the lines are en 
daniha e magaden te Tey um on tha the*current 
diminishes the e lines are, on the othes hand, 
repelled from the The neutral ring is also altered. In 
di er case it shrinks in sire, in the second it expands, A 
small thick disk is wholly n RE 
maynetised radially conical in shape. In the actual 
thon the dak nat the mid and conical at the edges, As 
the current varies the seal will assume new nodal lines, 
Dr. Thompson concludes molecular is not aa 
fore necessary to account for the speech of the t 
although it may asgist. As this view, he Found that 
with ron rings round s cardboard dia and an irpo centre- 
piece, the enunciation was good, though timbre was altered, 
whereas with radial pleces of iron on the cardboard, the timbre 
was but the enunciation bad. In reply to Prof, Adams, 
Dr, mpson seid that the stronger the iet the shorter the 
lamellerly magnetised space became, and with a thicker 
disk the neutri rig was not so well marked- Dr. Lodge sug- 
that the best for the coil would be in the valley over 
the neutral ring, which was in an unstable condition Dr. 
Thom next wrote on a s&w-blade with a megnet and dusted 
icon Elings on ty which arranged themselves so xà o trace ths 
wag. Tie Ta unaliy shown on & feci plate, Duta amy Pe” 
tains the virtue for six or:eight months. <A modification of this 
expetiment,-due.to himself, consisted in.writmg onthe blade | 
ith one pole of a-powerful battery, the other being 
nected to the end of the blade. The third ‘‘note” recom- 


mended the nse of fine steel fibres, got by ‘tron gauze 
of 32-meshes to the inch, instead of iron exhibiting 
magnetic lines, . The fourth note showed that the lines of force 
E a Mi aot that of" Dar magnee 
se sr nos that solid mag- 

ne am ge on got by on DUE dH ahallas 
ou xu Rau des E by D 


ings i e sot pte of plaster of Parie, waich cond be 
|" Chemigal Society, 1.—Dr. Warren de la Rue, 
dent, in the chair.— The fo papers were rad On th 
. volumes of liquids at their 
volumes of their gases, by Dr. A OUT ae 
the use of s thin glass bulb filed with the 
ARA ar rin 


heated in its dwn Tapoor unni 

allowed td cool, thus the volumes of sess 
amass: atr Deui pa ^ eballition volumes” has been 
determined by the His 


by means of ih acies on 


Crum and 





from the ! 


material uhder heavy tmfíc, by Mr. QD. x HWworth, Assos. 
Imt. C.E. 3 
e ° EpnomureH ^ ` i 
Rogal Sdclety, April 21. — On the anatomy of the northern 
Beluga (2. calodon) compared with that of other 3 ‘by 
Morrisoh Watson, M.D., aud Alred H. Young, M.B the 
Owens College, Manchester. —This paper contains a complete 
account of the visceral anatomy of BeAsya. In connection with 
the the existence of similar to those previously 
e described Retr alk in Ried a Gmimpas: is pointed out. These 
pouches un respond to the large sir-sec 
ef tie wixebone Wales both are regarded by authors as 
omologous e ventricles. of Morgagni of other mammals, 
and not, as considered by previous anatomusts, with ihe well. 
marked alr-sacs met with in several species of quadramana, 


Boston, U.S.A. 


American Academy of Arts and Sciences, A 9.— 
Hon. Charles Francis Adams in the chair,.— Prof. 

Peirce presented a paper on the meteoric constitution of the solar 

em, in which the existence of a meteoric shell outside of the 

is maintained. The meteors, in from 

this ah re ia eee dies 


| and planets. The motions of the 


discussed, and some remarkable agreements „of eel mS 
with the theory were shown.—Prof. Pick decribed a new 
form of transit inst ument for meesuring the light of the stars. 
Much of the time s when using ofher photometers in“dentt- 
fying the object is thus saved. The stars are com: directly 
with tho polestar, and tha reclations f an artificial star are thus 
avoided. At the Harvard Collage O the measurement 
of the light of about 4,000 stars of the sixth magnitude and 
hest, has been undertaken with this instrument, ^ Each star 
be observed on three nights, ‘and two sittings will be made 
each evening.—A paper on the action of bromine on substituted. 
, toluols was presented by Prof. C.Loring Jackon and My. A, 
W. Fields.—Mr. W. W. Jacques, of Johns Hopkm U 
Baltimore, ed the. of an investigation ibto the 
tribution of heat in the of various sources of radiation, 
The distribution of heat in the ‘of a solid or liquid 
gource of radiation was found to be nearly independent of the 
temperature of the source, Dr. Drapers eonclusion that “It 
nocemerily follows that in the spectrum any two equivalent serie 
of undulations will have.the same heating power, no inatter 
what their actual wave-length may be,” was found to be nomme 
correct, . - i 
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THE VICTORIA UNIVERSITY V 


HE movement for founding a new university in the 

porth of England has progressed considerably since 
the question was discussed in these columns in July, 1876. 
It has now shaped itself into a final memorial to the 
Privy Council, which will be presented to the Lord Prest- 
dent by a peculiarly powerful deputation this very day. 
Let us hope that the reply will be a favourable one, 
belleving as we do that the educational welfare of the 
country demands an increase in the number of its uni- 
versities, It may be desirable to say a few words about 
the progress of this movement. 

On July 20, 1877, a memorial hddressed to the Privy 
Council was presented to the Lord President praying that 
Her Majesty should be advised to grant a charter to the 
Owens Collega, Manchester, to be thenceforth called the 
University of Manchester, with power to grant degrees in 
Arts, Science,*Medicine, and Law. : 

A slight modificatfon of the original programme, has 
now been made with the view of providing more effec- 

^ tually for two eof tle objects contemplated in the for- 
mer memorial, viz -(1) for an ample and sufficient 
control over the proposed university, as a national place 
of education and learning, by the Government of the 
country ; and (2) for the incorporation in the proposed 
university, on equitable terms and on satisfactory con- 
ditions, of other colleges besides the Owens College. 
This is not the place in which to discuss in detail the 
constitution proposed. We may,.however, remark that 
Owens Collegesis to be named in the charter as the first 
college of the new university, and that Manchester is to 
- be the lócal centre of this institution. f 

In consequence of this modjfication the support to the 
memorial will be, we believe, even more powerful than 
that formerly given and may be taken as fairly represent- 
ing the opinion q% two great counties in the north of 
England. The Lord President has consented to receive 
simultaneously two deputations, one headed by the Duke 
of Degonshire, president of the Owens College, and the 
other fronts Yorkshife College, Leeds, headed by the 
Archbishop of York. E ; 

Since this scheme has been before the public the most 
persistent objection urged against it has been advanced 
by those who maintain that the teaching and examining 
fonctions of a university should be perfectly distinct. 
It may be worth while to discuss this objection from two 

‘points of view, endeavouring to ascertain in the first 
place what is tHe present practice in this country of the 
existing upiversities, and then to find what course is beg 
in principle. M . 

Let us begin with the Rondon Examining Board, which 
has no teaching staff connectedg with it, and*ask ourselves 
whether Rm machinery gecures an absolute separation 
bétween the exqmining and teaching elements, There 
can oaly be a negative rely to this ion. The Senate 

~ of the London Board freqfiently select examiners who are 
teachers in one of the two London *dfleges or in Owens 
Colleges Manchesjer ; that is to say, in tutloms which 
send numegdiis candidates to the Londo# @xaminations. 

' The result of this system must inevitably be that (with- 
Vou, xx.*-No, 498 * : 


out any blame being attriutable to any one) the pupils of 
such an examiner fave an Advantige over other candi- 
dates whose t "are not so represented. Thus, with 


respect to this Cgntrab Board, only a partial separation 
between the teaching and examining diements has been 
found practicable, and a very questignable advantage has 
been given to certain candidates in the exaneinations, 

Let us next take Cambridge, as representing one of tke 
Bw English Universities, Here it ® the practice that 
the Committees who arrange the branches of etudf Tor 
the *arious examinations should consist very largely of 


professors and lecturers, who likewise form a large portion 


of the examining body. Occasionally a private*tutor is * 


chosen as an examiner, in which case, for a few months 
preceding the examination, he is expected or required to 
give up those of his pupils who are coming forward as 
candidates. 

Now, while this system is infinitely preferable to that of 
the London Board, yet even here the former pupils of the 
private tutors who have been chosen examiners must, we 
think, have a small advantage over the others, which is, 
however, reduced to & minimum inasmuch as the Boards 
of Examiners for a subject consist of four*men at least. 
In the Queen's Colleges, Ireland, the practice is different, 
Here there are four colleges, which form together one 
University, and it is, we believe, the custom that, in con- 
ducting examinations for degrees in any college, the pro- 
fessors of that college should associate with themselves an 
outside element consisting of certain professors from the 
other colleges of the same University. 

The practice in Scotland is somewhat similar to that in 
Ireland, the chief difference being that, whereas in Ireland 
the external element consists, we believe, of members of 
the teaching staff of one of the other colleges, in Scotland, 
it consists of graduates of some one of the Scotch univer- 
sities who are not engaged in university teaching in 
Scotland, Should the Victoria University succeed in 
obtaining a charter, its practice will be very similar to 
that in Scotland, and it must, we think, be owned that 
one advantage of this system is that by it all candidates 
are placed upon precisely the same footing. 

A]l this, however, might be freely allowed by those who 
advocate an entire separation between teachers and 
examiners. They might reply that any such advantage is 
more than overborne by the manifest tendency to lower 
the standard of efficiency when the teacher is permitted 
to take any part in the examination of his pupils, 

This subject has been very fully discussed in a recent 
report of the Royal Commissioners appointed to inquire 
into the universities of Scotland, one of whom was the 
well-known author,of the ‘herring-brand” comparison. 
The following is a quotation this report (page 49). 

“The examination of the students of a university for 
their degrees by the Professors who have taught them, is 
sometimes spoken of as an obvious mistake, if not abuse; 
but those who are practically acquainted with university 
work will probably agree with us that the converse pro- 
position is nearer thetruth. In fact, it is hard to conceive 
that an examination in any of the higher and more e 
extensive departments of literature or science can be 
conducted with fairness to the stutlent, unless the 
examiners are guide®by that intimate acquaintance with 
the extent and the method of the teaching to which the 
learmer Has had access, which is possessed only by the 
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teachers themselves. . . 
the Scottish universities have *hith 
people of the countfy has been die not only to the 
prolonged and systematic oourse of tal discipline to 
which their students have beem subjected, but to the 
stimulus and enopumgtment given to inquiring minds by 
distinguished men who have made the professorial chairs 
centres tellectuaPlife; and we cannot thiflk it desirable 
that any suc changes should be made as would tend to 
lower the universities into mere preparatory schools 

some central examfhing board.” ee? 

Wo are gratified to think that the sentiments which we 
expressed in these columns nearly three years ago should 
have received the sanction of such high authorities, As 
the sabject is one of great importance, our readers will 
perhaps allow us to pepeat the objections we then raised 
to the establishment of a Central Examining Board (see 
NATURE, vol. xiv. p. 255) :— 

“The Calendar of the Central Board must inevitably 
embody only the best-known and most widely-diffused 
results of knowledge—not that which is growing and 
plastic, but that which has already grown and ened 
into shape—-the knowledge, in fact, of a past generation 
which has become sufficiently well established to be 
worthy of Ha pecie of canonisation. A very powerful 
inducement is thus offered to the professors of the various 

- colleges to teach their pupils according to this syllabus, 
and a very powerful discouragement to attempt to alter 
it They may be men of great originality and well quali- 
fied to extend and amend their respective spheres of 
knowledge, but they have no inducement to do 80. . . . . 
It is the old and time-honoured custom of killing off the 
righteous man of the present age in order the more effec- 
tually to garnish the sepulchres of his predecessors. 
Our readers are well aware that the natural philosophy 
course has changed its character very greatly of late years, 
and that for this we are much indebted to Professors Sir 
W. Thomson and P. Guthrie Tait. But could these men 
have done this under the system of a Central Board? If 
they had A ue it must nar been, as Galil on suc- 
ceeded, against the attempt e by the ruli ori- 
ties of his day to stop his voice and strangle his origin- 
ality.” 

It has always been a source of infinite amazement to 
us that a single man of eminence should come forward to 
advocate the gigantic apparatus for cram implied in a 
Central Examining Board. 

May the day be far distant when the rising generation 
ghall all be required to feed upon such rations! One is 
tempted to think that the advocate of this system must 
surely have suffered a transmutation similar to that which 
overtook Bottom, who, in consequence, entertained quite 
original notions on the subject of food. “I could 
munch,” said that worthy, “your good dry oats. Me- 
thinks I have a great desire to a bottle of hay; good 
‘hay, sweet hay, hath no fellow.” 


. Theadmirable influence which 
egerted upon the 





ORGANISMS IN THE BLOQD, AND THE GERM 
THEORY 

Ths Microscopic Organisms found in the Blood of Man 

and Animals, and their Relations to Disease. By 

Timothy Richards Lewis, M.B., Army Medical De- 

partment, Special Assistant to the Sanitary Com- 

e missioner with the Government of India, (Calcutta, 
1879.) 

E have hete in a small illustrated work an able 

critifal réswmé of some of the most important 

facts previously known on the subject together with 
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others not hitherto published, tending not ehly to in- 

crease our knoyledge, but also to throw light upon the 

general quesjibn of the relations of the microscopic 
i found in the blood to disease. 

Nearly two-thirds of the work refers to the existence in 
the blood of vegetal organisms of the type of Bacterla, 
Bacillus, and their allies, while the remaining‘ third 
relates to the existence in this situation of animal orga- 
nisms. We have in this latter part a brief but interesting 
history of what is known concerning the existence of 
Neniatoid hematozoa in the lower animals, and also of 
what has been learned concerning the embryos of the 
Filaria sanguinis-hominis, first discovered by the author 
in 1872, in the blood of persons suffering from Chyluria. 

It seems evident from the account here given that we 
have still almost everything to learn as to the source and 
parental forms of these embryo Nematoids found in the 
blood of man. The hypothesis of Manson. concerning 
the part played by mosquitos as Intermediate hosts 
(within which some of the embryog swallowed may under- 
go development, and from the bodies of gvhich parent-, 
forms, capable of infecting man, may find their way into 
drinking water) seems, from the careful observations 
made by Lewis, to be rendered more than ddtbtful The 
relations of these organisms to the morbid"conditions with 
which they are associated are, indeed, full of the most 
puzzling difficulties, It is somewhat doubtful whether the 
mature form of this helminth has yet been discovered, 
notwithstanding the observations of Dr. Bancroft in Aus- 
tralia, and of Dr. Lewis himself (as referred to on pp. 85- 
89). The fact of the persistence of the envelope of the 
ovum as a diaphanous sheath, surrounding each of the 
young embryos found in the blood of would seem to 
the writer strongly to suggest the probability that the em- 
bryos in question have been liberated at onca iwto some | 
portion of the vascular system, ratherthan that they have , 
entered it from without by benetratjng its walls. If such 
a process of struggling through tissues were to take place, 
their thin diaphanous enveldpes would stand a good 
chance of being torn and left behind. = 

Nematoid helminths have long been known to occur in 
the blood of many birds, and Dr. Lewis says: “I have 
examined a considerable numbes of the j Indian 
crow (Corvus splendens), and have found 4fhat the blood 
of nearly half of those which have come under my notice 
have contained embryo hæmatoroa of this character. 
Sometimes they are in such numbers as to make it a 
matter of surprise how it is possible that any anishal can 
survive with so many thousands of such active organisms 
distributed throughout every tissue of its body. The 
birds did not appear to be affected in the slightest degree 
by their presence. In their movements they are very 
Similar to the nematoid embryog found in mang they are, 
however, considerably smaller, gnd manifest no trace of 
an enveloping sheath.” mere 

Again, observation? måde many ago by MM. 
Gruby and Delafond went to slfow that 4 to € Per cent. of 
the dogs in France harboured qaicroscopic nematodes in 
their blood; Lewis ascertained in 1874 that more than a 
third of the pariah dpgs of India are similarly affected, 
whilst Dr. P. Manson has shown that this kind of para- 
sitism Éfects af least’ an equal proportion of edogs in 
China, The is ds nematodes belonging dipz of these 
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different buntries deem to agree with one another in all 
their characters. It is important to nom, that their pre- 
sence is not associated with the existence of anygdefinite 
disease. The dogs harbouring such parasites are out- 
wardly indistinguishable from others which have them 
not. Strange as this may seem, it is also strange that 
the mode in which the embryo organisms gain access to 
the blood is still involved in great obscurity. - It is trge 
that, by several observers at different times, thread-like 
mature nematodes (Filaria imsactis) have been found in 
more or less abundance in the right chambers of the heart 
of the dog. These have been found to be extremely 
common by Dr. Manson in China, and might therefore 
naturally enough be considered as the source of the multi- 
tudes of embryo nematodes found in the blood of these 
animals But if true for China, it ought also to hold good 
for India; yet Dr. Lewis says :—“ It seems somewhat 
strange that, notwithstanding the marked prevalence of 
embryo heemaforoa, the Filaria immitis has not, so far 
as I can‘lear®, been refognised in India. I have often 
searched specfally for it but in vain. The only mature 
pafasite which appedts to affect the circulatory system of 
dogs in this country is the Fi/aria sanguinolenta, a de- 
scription of whichy together with an account of the 
pathological changes which are caused by it during its 
development in the walls of the aorta and adjacent 
tissues, was published by me in 1874." But then, the 
same writer adds :—'* Notwithstanding the circumstance 
that this is the only mature helminth which I have found 
associated with the embryo haematozoa of India, I cannot 
believe that there is a genetic connection between them, 
for it frequently happens that the mature worm may be 
present in aburmdance unassociated with blood embryos of 
any kind, and sometimes it is found that the latter exist 
without any trace of the former.” 

What has been said aboveesuffices to show the very 
considerable gaps in*our knowledge concerning the life- 
history of the Nematold harmatozoa of man and animals, 
and also the tendency so frequently met with among 
some observers tg bridge these gaps by unsatisfactory 
explanations deduced from a too-narrow survey of the 
facts—a_ 
regard to tials of questions, 

Of the protozoa referred to as being found in the blood 
of the lower animáls the newest and perhaps the most 
interesting are those naw first described bj - the author as 
existing in that of Rats. Being directed by the Indian 
Government to make observations on the spirillum oc- 
curring in the blood of patients suffering from the Bombay 
fever, the author says: “ Whilst doing this I had occasion to 
examine the bldbd of a considerable number of animals, 
and eventpally (july, 1877) detected organisms in the 
blood of*a rat which, at first sight, I took to be of the 
nature of vibrioms or spirfila.’’ The organisms, of which 
figures and photographs are gi ere each df them pro- 
vided with & long antl very distinct flagellum, though other- 
wise they are not gery different in appearance from some 
bacillie Subsequent obsertations showed Dr. Lewis that 
whilst such organisms do nft seem fo exist in the blood of 
mice titey are.to be fopnd ia two spéties of rats, viz., Afta 


dicumangys cand Mus rufescens. Con their pre- 
valence and significance in thése animals, he 
: «The Significance of Noqatodg Hesnatoace.”” 


"source of error peculiarly common in 


says :— I have eximined, the blood of a great number of 
rats for the pufpot of what proportion of 
them contains these organisms if their blood, and find 
that’ of those speialyeramined for this purpose, their 
existence was demonstrated in 2d' per @nt. Sometimes, 
however, the, numbers detected wege very few, not mare 
than one or two in a slide, but in the greater number of 
cases they were very numerous, every'slide containing. 

hundreds. .. . . With regard™o the health of the 
ratsin which these fagellated organisms were detected, 
these was nothing to suggest in any way that they were 
less healthy than others not so affected, and I have re- 
peatedly kept rats for a considerable time for thespuspase 
of observing whether any special symptoms would be 
manifested. . . When it is considered that thousanils 
of active beings of this character can exist in the blood 
without in any appreciable manner affecting the health of 
their host ; and when it is further considered that these 
organisms must consume at least as much, if not far more, 
oxygen than bacteria, bacilli, and spirilla, it becomes dif- 
ficult to understand how it comes about that, to a like 
action on the part of the latter is ascribed the asphyxia 
and the other morbid conditions which characterme 
death from splenic disease and allied affections! Such 
a view has been put forward by MM. Pasteur and Joubert, 
though it is well known, and has been pointed out by 
Virchow amongst others, that the proportion of bacilli 
in the blood at autopsies, bears no sort of relation to the 
severity of the disease previoaslý existing in the persons 
under examination. 

But it is in regard to dins: vegel organisms existing 
inthe blood of man and some animals that the larger 
part of Dr. Lewis's memoir refers, He evidently enter- 
tains a clear view of the principal phenomena to be can- 
sidered in reference to this part of the subject, and exhibits 
a rare absence of a tendency, which is unfortunately but 
too common, to slur over fundamental difficulties stard- 
ing in the way of the acceptance of the ** Germ Theary 
of Disease’'—or the * Doctrine of Contagium Vivum"' 
as it is sometimes termed. In addition to acute criticism 
Dr. Lewis has made known some very significant and 
important new facts. — . 

After refetring to the generally received view that 
organisms of the bacterium or bacillus type do not 
exist to any recognisable extent in the blood of healthy 
animals, and to the experiments made some years ago by 
Dr. Douglas Cunningham and himself, which showed how 
quickly, after such organisms had been purposely intro- 
duced into the blood of healthy animals, they disappeared 
therefrom, he says :—“ It may be safely affirmed that their 
presence in appreciable numbers is, Judging from ex- 
perience, incompatible with & state of perfect health?! 
The case in regard toethese microphytes is, therefore, 
different from what has been stated to-obtain with the 
animal organisms before mentioned, which may swarm in 
the blood of creatures who-are in other respects quire 
healthy. 

One or other of such microphytes has been found to be 
generally present in chardon or splenic fever, and in 
recurrent fever. M. Pasteur has of late maintained that 
septicamia is also erised by the existence of Such 
-organisins in the blood during life; and to this Hst Dr. 
Kleisaddk. the so-called DEKA fee ot the : pig. 
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it ix impossible to follow the auth through his discus- 


".sion'(pp. 11-34) of the leading fact& rdbarding -the con- 


nection of microphyteS with fhe diseases above mentioned, 
on of their' causal 
relation. to the@merlfid conditions with which they are 
severally associat 
If the organisms of this type commonly met with outside 
the organism art not specifically injurious wheni maroduceq 
into the bodies of &igher animals (and this has been 
damtly proved and is commonly admitted), then, the motion 
_ that those met with in certain diseases are causes thereof, 
.must. necessarily be associated with the belief that they 
are organisms in some way distinct from the common 
forms, . And this is generally the case; as Dr. Lewis 
says :——' All the advocates of the germ theory, with very 
fow exceptions, maintaining that the particular organism, 
in the particular disease in which they are specially 


Interested.is wholly distinct from.all others," 


‘This is a position which is far from having been 
-proved, however, andis byjitself an extremely questionable 
.doctrine. "There are no real morphological characters 

ting the bacillus of. splenic fever or of “pig 
typhoid” from the bacillus of hay, of urine, and of mul- 
titudes'of. other organic mixtures. So far as morphologi- 
cal characters are concerned, this is practically admitted; 
but then,it is contended by Cohn and others that differ- 
ence in “physiological property” may afford sufficient 
ground for the establishment of specific distinctions, even 
in the face of morphological similarity. This is a rather 
hazardous doctrine, and requires to be advanced with the 
greatest caution, To what extent in the vegetal and in 
the animal scale is it to hold good ; or is it to bea distinc- 
ive character confined to the most protean and highly 
modifiable of all organisms? On the one hand we find 


such’ an authority as Prof. Cohn of Breslau supporting 
- the notion; on the other a scarcely less weighty authority, 


"Prof.Nágeli of Munich, declaring that he is unacquainted 


with any facts really supporting such a view. .He says: “I. 
have:during the last ten years examined some thousands . 


of different forms of fission-yeast cells,! but (excluding 


Sarcind) I could not.assert that there was any neces-- 


sity to separate them Into-even two specific kinds.” 
Bacilli, born and bred in the. midst of the blood and 
tissues of a diseased animal, might have certain slight 
molecular differences impressed.upon them, by reason of 
which. they may tend during their nutritive life-processes 
to secreto a poisonous chemical principle—just as the 
common putrefactive bacteria are known. to do—and it 
may-thus-happen that the progeny. of such organic «units 
born in morbid fluids or tissues, are-capable of setting up 
morbid"processes in the animal economy such ag do not 
follow: from the addition 4o it of bacilli nurtured in a 
bland hay iüfusion. ' This is a mere surmise, thrown out 
as a-view which may be found by some to be easier.of 
acceptance provisionally than the notion that, among the 
most variable.of organisms, from a morphological point 
of view, several * species" present themselves under pre- 
cisely'the same form, and that identity or difference of 


* “ species '™ isto bejudged by the mere effects produced 


by their invisible, molecular activities. . 
Further, jt should be borne in, mind that the asso- 
Glatión' Between-the organisms and the diseases fn ques- 
X That ls, the (ekfsewnpcetés, in contradistinctlon to the trus yoasteelk. * 
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tion is not absolutely tonstant, nor‘s the severity of the 
disease i in the least proportionate to the abundance of the 

found in the animals affected. Speaking of 
recurrent fever Dr. Lewis says:—-' Whereas spirilla could 
generally be detected in cases of fever of this kind, never- 
theless cases every now and then occurred- in which per- 
fectly competent observers failed to detect them*in the 
blood from first to ‘last, and this too in cases not a whit 
fess severe than those in which the organisms abounded 
and-which were under the care of the same observers 
during the same period.” Tus ect a a of 
Dr. Lewis himself. 

Again, „in regard to the same Finesse! the er 
cause will not operate when it is placed under the most 
favourable conditions—conditions in which it is scarcely 
conceivable that the organisms should fail to operate were 
they the.veritable causes of the disease. Alluding to well- 
known experiments made by Obermier, the discoverer- of 
the spirilla of recurrent fever, our authqr says :—^ The 
inoculative experiments which he underteok, consisting 
of the injection of spirillum-blood of fevér patients into 
the veins of dogs, rabbits, and guimea-pigs proved sbor- 
tive, nor was there. any effect produced by tho injection 
by means of a subcutaneous syringe of yamiall quantities 
of such blood into the bodies of healthy persons." Others 
likewise failed to reproduce the disease by similar means, 
though one observer states that he had-been more suc- 
cessful in thus setting up the disease —irrespective, how- . 
over, as he skys, of tie presence of spirille in the blood 
with which inoculation was made." 

What manner of cause then is this, whose effects take 
place in its absence,-in no „corresponding ratio when 


„present, or whose presence is followed by no effect at all? 


One of a strange order, truly | 

But now we come to a great difficulty, an. all-fportant 
matter, which in its turn hgs to be explained by those who’ 
cannot accept the notion that the ralcrophytes to which we 
have been referring.are causes of the diseases in question, 
Those who hold the opposite notion will naturally say to.’ 
the opponents of the germ theory— But, if these organisms 
are not to be regarded as causes of: tHe disease how do 
you account for their very frequent presence in associa- 

tion therewith ? . © 

Communicable-or contagious diseases constitute a large 
class, and those in association with which microphytes 
have been found form only a small minority. Seeing the 
multitudes of observers who have been searching for them 
for years past in the blood of persons suffering from such 
affections as scarlet fever, smallpox measles, and others, 
the chances that any such organisms will be found in 
association with these diseases. may be. said to be dimi- 


gushed to a minimum. "Therefore, in 85 far as concerns 


the very frequent occurrence of organisins 1n the-blood of 
persons suffering from recurre fryer, splenjc fever, and 
some other urea ead Eigen be perfectly consistent (if 
conformable with other dence) to regard such organisms 
as quasi-accidental products ` “or Epi phendmens of the 
diseases in question. ^ - ` 
If we accept the floctrine TN Lister, and others 
to the effect that thesDlood of all healthy‘animals is in- 
variably fea rom such microphytes, t the Appearance of 
* The relations of mio oth pe hy Shwe 
PP- 46-48. U et i 
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organism? in the blod as epi-phenomena in the course of. a length. as to, cover-twos fields -of the microscope. . 
certain diseased can scarcely be explained except by the "This experience nds to give suport to the statement 
supposition that archebiosis or heterogenests (onegpr both) | made by M. Sigga] before the French Arademy, to the 
have taken place in their altered blood, or in blood and effect that motionless bicilli identipal with those found in 
tissues simultaneously: : -charbon, will be found in sixteen hour’, or less, after death, 
Tis Die present weitee: Tong Ago: POEA oak) and he ne icy mo aa naa 
strongly insisted upon it in a paper, published: about | means of. a charcoal fire.” ; 
eighteen months ago,! but which does not seem to haye p Dr. Lewis shows that these orgápisms which Hase 
mds i a vor aay 
work,” Attention was eré “specially called: to the fact | afte? death are not only morphologically i h- 
‘that organisms lily appeared in the hlood of pre- | ablefrom Baciléxs anthracis, but that’ they’go- on, under 
viously healthy animals or of. human beings suddenly | suitable conditions, to the’ so-called “spote” formation 
‘killed, In stich-situations and tnder such conditions as to in ‘precisely the same manner. The characters bf these 
make it almost’ impossible to account for their’ presence organisms under different conditions are well shown in 
except by thé occurrence of ‘one or other of the processes -PL Y. > É 
above mentioned, giving rise i» s//wto a new birth of such |-. Butif mére modes of dying lafuchce tis quickness with 
microphytes. Organisms can, in fact, be made to appear which such organisms appear in the body after death, it 
at will (as Lewis and Cunningham, as well as Sanderson, is not. inconsistent to suppose that they may in certain 
had shown) in, localised patts,.of previously healthy'or- | cases—that is, in association with certain morbid pro- 
ganisms by lowering thé nutrition in certain ways of such | cesses—be: Juch, more prone than in others to show 
parts « of the billy, Z»., by either tying the artery supplying thethiselyes as epi-phenomena.. . And this seems to corre- 
thetpart, with nutrien? fluid; or by subjecting the part to | spond with -what actually. occurs; in. miany contagious 
the influence of sonie germless chemical irritant. On the diseasés}’ ah ‘above’ stated, Buch. ‘orgaitisnts seeni to be 
other Hand, ‘when the nutrient processes throughout the’ absent, in'a few they show themselves, and: that by far 
body are checked by the death of tke aii the animal, the produc- | the most frequently m cases where death i is already pretty 
don of microphytes, which was before local, now, as the closely at hand, ` : 
writer has several times pointed out; becotnes general ` Referring to the bacilli fnet with in "e pustule 
. . Let the. germ; -theorists look'to.these facts and give us a | (charbon), septicemia, and the so-called ` f typhoid 
better explanation if they can ; because in the cases above | fever,” in the pig, horse, and &her animals, Dr. Lewis 
‘referred fo; organisms appear in-tissies which they them- |‘says: “It may be confidently stated that they are never 
zelve haye-proclatined to be-germless, and in blood which to be detected in the earlier stages of the disease, but 
they have declared to be free from all antecedent signi of. only at a brief period before and after a fatal termina- 
microphytes, e tion. To my knowledge they have never been found in 
The facts of the latter order have been distinctly con- | the blood-of animals which have subsequently recovered ; 
firmed b¥ Dr. Lewis. He says: “Rats were obtained, | they have always been recognised only as. one of the 
killed by means of chloroform, and set aside from three | conccmitants of impending dissolution. This is un- 
to twenty-four hours €rlonger, according as the tempe- | doubtedly the case so far as ad two diseases first cited 
rature of the atmosphere vas high or low. The result | are concerned,” ` 
Rope car eM ansa Decius to e (QUSE hiss who we codd edvócius o tie pone 
the blood, in the spleen, and in other organs.” | | theory of disease—a doctrine resting on sufficiently un- 
It appears, however, and the fact is one of opumdarable stable foundations—are' not always Cautious or discreet 
significgnce, that when death takes place in certain | in the way they speak of others who lean to a belief 
modes (as ‘Qh ohsoning*with carbonic acid or carbonic | that the organisms met.with in association with disease 
' oxide), organisms have'a still greater tendency to appear | are mere epi-phenomena, often produced within the body 
in the blood and that they manifest themselves with sur- | by a process of heterogenesis. Yet the latter interpreta- 
prising rapidity. D tion, so far as present knowledge goes, ‘seems tq the 
A man who was sent td seek for rats, having found, | writer essential for-the-explanation of our power to deter- 
© That he could procure more than could be accommodated | mine, at will, the presence of microphytes in the germless 
in the cage which he had brought with him, he obtained | tissues or pom blood of ups healthy animals. 
a large cafthen vessel, transferred twenty-seven rats into He CHARI TON BASTIAN 
it, and tied ‘a piece of cloth over the mouth of the vessel. 









As may be supposta, tho rate bad perished before lie gow ` LETTERS. $70. THE EDITOR 

home+all ® except one. ; ,*. I examined the blood and ge j 

the spleen of twenty, ef these rats within about six to [Te iter mat hold himself responsible fr iio gel 
eight hours of their having eaught-ahd found in to correspond with the writer? of, Gk moni No 


each case that théreewere į erable bacilli present, in 
every way morphologically identical with BaciHus 
- anthracgs.. In sgthe. of. thé cases the pomber was aston- 
ishing. ` They were presenf chiefly in°the form of rods, 
but here and there some were seen t8 have grown to such 

aom CRORE Focméntation, &c.," em ots 
VERS Era amin pur daten op wa 


. Antiquity of Orchids ° : 
. I wave been struck most cogent remark of Mir.(Wallace’s 
in his reviqw of Mr. 's '*The Colour Sense" (NATURE, 
yol. x. p. 501), vir, ‘But surely in orchids. the perianth 
e. . à . * 


» g e 
) ., e. DEN 


D 


so 
more highly specialised than reb Relat a tl 
Wer prévenu le ion of these 


plants, their intense richness in genera and species, and their 
wonderful complexity of stricture, wo anast consider them as 
among the most encient instead of the mog recent of flowers.” 


Without ventungearfy opinion as to the geological age to 
which the development of this wonderful order of plants must 
Exige p me that there are Some classes of 

n&'ive European species which support the 
Gn hat eine incr respec dance 
th Mie T tut of fifty 
out es of 

M vue portant fact bur oo of ty eiches ” (exclu- 

ie han Alps, which possess two or three*more 


not less than forty-one occur in the British Isles (besides 

nd ince and Sie omen e nod fe 
considerably exceeding that of 

ow, as it seems scarcely credible that orchids 

Dosis diccns of transportation across the sea in - 

ence to other plants, we must conclude that they inhabited the 

British Isles before their n from the Continent, which 

involves that they occupied stations near the present coasts of 

Germany or France previous to a great deal of plants that 

reached these coasts only Nae pam d the formation of the 

Channel. These conclusions are rather strengthened by the fact 


is not to be accounted for by fa 
eren renders if, probable enough that some of the species found 
in Germany, but not in Britain, may in the latter country have 


become extinct In ‘times not very long 
2, No the AS potfully thrown on the sig- 
nificance of the of our orchids by Mr. Dar- 


ns, there remain some species whose 
relations to insects, evidently of & most specialised 
ee ee very little understood. Such seems to be the 


fe sae ae viec d ea a to 
be ade ons of these es may to 
mof nda on thi poat wee it no sew However, I should 
not insist on point were it not somewhat connected with the 
te Tr bas bean: clacivad by Mis Darwin that ‘the 
with which the world members of various es- 
coons bribes fail totiare Iher Sawera fertilised; though Biey ara 
constructed for cross-fertillsation, is a remarkable 
fact.” 


And further on Mr. Darwin alludes to the unknown 
causes which lead to the destruction of seeds or 


point back to ciderent conditions of life in the 
Wich dei fanetion mu are Been mach more ate £d imr im- 


Suida Mb EU a of ve Mer md 
gation over propagation by spores, In the or too, there 
aro already perceptible some- traces of a of 


spoctalised 
leading to their reproduction under the agency of natural selec- 


tion. Pade ini Agi diogo goes on more slowly in- 


cases of merely vegetativ 
Finally, I may allude to tho 
belo to very 


of our native orchids 


ae groups pf Mie order, and this en- 
argument for quiiy, based on their geogrephloal 
distribution. 


WETTERHAM 
Freiburg im Breisgau, May 10 





Barometric Pressure and Temperature In India 
IK order to satisfy myself as to whether some of Mr. Broun's 


conclusions (NATURE, vol xix. p. a hald good when mand 
stations nended in tho eom n, I recently examined in 
detail perature oscillations st fifty-one 


sation tn the Indian Tudan peninsula, computed from the mer given 


NATURE 


[Masc 5, 1879 


s Vade Mecum.” 





in Mr. Blanford’s “Indian Meteorol As 


these stationg represent part of the country, the results 
afford a fo? deduction of sufficient extent to be reliable. , 
An of these ahows (1) that the range of pressure- 


oscillation corres to 1? F, varia very much at different 
its extreme limits being o'o02 in. at Leh, and o'0$3 at 
and its mean value for all the stations 07017 
on the stations in order of elevation, it is 
that this variation is related to the height above sea- 
being least at Leh (11°538 feet), the most, elevated station, 
ginem er ai fases LO AAA at Cie wa ie ch Ron 
o'ooa in. for thousand feet of descent. The numerous . 
deviations from thia rule, however, especially at the lower eleva- 
tions, make it evident that other factors operate besides height, 
such as distance from the coast and latitude, Though no 
rigorous comparison with these has as yet been made,a mere 
igpction of e von enongh fo thom hat pony tie 
sea, and, therefore, ceteris paribus, greater humi 
with a greater barometric oscillation corresponding name to r Fa 

3. when the element of horizontal space alone is con-- 
sidered, the pressure oscillation increases with the temperature 
oscillation, but nor very. y, and that while this relation 
generally e Maie it disappears altogether at’ 

ed stations, or, when me sene of vertical space 
is introduced. 

Now while the presstre ranges pails dreie peetty 
IET Kcd tie “the decane ee remains about the 
same at different heigl therefore, te the 

pressure-oscillaton ut A T. a inthe case of elevated 
cist plainly be solely | due dus ig the gk which 
takes in the pressure-range. 

The diminished mass of atmosphere above the more lo 
stations, doubtless in a great measure accounts for this 
aaptos of the oscillation. Another important factor, how- 


ever, in this result, must not be overlooked, vix, the dese 
annual oscillation of monthly mean pressure w takes 
stations of 6,000 feet and upwards in height, apparently 


Sa ay toe of whi eui o M o dnt 
dard pressure-oscillation at these heights. 

6 curves representing the mean monthly barometric 
id winter'at the hills, and on the plains respectively, 
P be MESA A PaA e or less in character to those 
in the adjoining figure. 


Nov. Jan. 





Bee Oe ee ee et eee 


Now as the pressure on the plains is made up of the pressure 
ata height of 6,000 feet + e weight of the stratum of air 
between, it is evident that the latter must reach its qpsximum 
somewhat later than December. Moreover, as the winter de- 
pression at the highest stations is considered to be caused by the 
inrush at thelr level of the saturated anti-monsoon at this season,* 
the direct effect of the cold of this season in i the den- 


sity, and hence the pressure of the atmosphese, will only be felt 
in the stratum of air between them and the plains, Å ts im- 
1 This relation o£ that d 
which it might be Nader na asini adl, in 
heights as we travel sexwards. The r have nearly the 
same elevation, but are at widely different soa, will show 
es ~ ? b Hı sca atio 
. mtn Mg eee 
Lucknow - - on - o oor 
Sabsagar oe - =- y £49 o 
E Difference V 3 i oʻoIr 
Now if the approalmate for difference 
cms E. fori F for 1,000 
be m thi case, at 


T . 





which, ss & ugue ined rm Sn mirum pere ob Nghi oM te Ur) one Bt Mhe . 




















following in whi 
= l Eismation above Mean mostthly barometric pressure In inches. . 
1 foet. October. November. December. January. February.’ api 
Leh ss ue 22 0 ae 1538 19'714 e 6-707 “7238 "53,0571 7656 "030 « 
Lahore wg es 733. - 2944 ba "332 43 —— 'a3] "107 a8'962 
S0. | Stratum between thickness 10,806 weight 9'430 555 "604. 690 666 451 "332 
Chakrata $4 sts s.. 5052 23'332 1356 "352 "304 *313 345 *309 
Roorkee Se GT hes 887 28:965 — ag'i0a: “150 ‘108 050 28:965 * 833 
.— Stratum betwean—thickness 6,165 weight’ 5633 746 ^ "mS - “Bog 737 640 "54 
` Darjeeling oo 0.52 7 6912 23436 413 0749 '38a "368 "364 "363 
Goelpera ses eae ses 386, ag'aó *593 641 610 ‘544 "459 +383 
bod Stratum between—thickness 6,596 weight 6°025 "121 "192 +228 176 ‘095 “020 
à * — 
Ranikhet è ... S0 0. 6697 24:108 . 1180 *158 '079 O70 '055 ‘070 
eluknw .. 0 . a 369 29°503° ^ “65I 1696 "641 "596 "481 *348 
Stratum between—thickness 5,700 weight 5*395 no S38 1562. *526 “426 'ay8 
Wellington l + + 6,200 24217 ‘2451256 "208 226 ‘246 7247 
Madras ‘aa 29°847 gaa “965 "944 921 895 "843 





Stratum between—thickness 6,178 welght 5:630 677 "709 736 695 — — '6a9 "596 
* To avoid repetition, I have merely given the decimals after tho first column. In every instance of omission the last profixed Integer is to be suppbeii. 


Without d into the matter, it must, I think, be | modifications should be attached, according to the results of m 
gerry afte dat he preceding fas not nly ime of investig E: i 

. /s objection to the idea that pressure and temperature |. 1. annual oscillations’ of m mean pressure and 
are related, because the epoch of maximum pressure | monthly meen tem: bear an ly veria ratio to 
om the of Indis generally precedes that of tempe- | one another in such variation being a fonction partly of 
mue also shaw how abortive any attempt to bese induc- | the altitude, and of the distance from the coast, 


Pressure, 
the mean annual for a ftumber-of years in succession in argument against the hypothesis, hitherto generally 
d nna oc m ee T 
eii B 
t. With reference to Mr. Broun's conclusions alone, the following ". ! , _ E DovaLAs ARCHIBALD 





* — Insect Galle Buds Let a dissection now be made of one of the weevil galls onthe 
or 


conditfbn o tame” ; and they are rupposed to result | foliations, exactly similar to those of the root buds, When the 
from the Pe a ie: & fid," or m scm? “secretion,” centre has been reached, where the will be found, there 


‘The student Tost an tavestigation of with | will also be found a vascular pencil from a medullary 
the dissection of those ie pe the Preces y tel ray in the bulb, and bearing on its tops of tha same destin. 
plesrostigma) on the of the Swede. The roots of Swedish | tion as aming 


turnips are freqnently covered with hundreds of irregular | insertion of the o brings a medullary ray into action, 
heriol warts, from *03 to *75 of an inch in diameter, growing pes ted bud, and it is only-the bud which the 
die ingly oh crowded gether tar chasers These warts are upon, The of a bud is an j 

infer nothing from the injec- 


M. Woronin . brassica, - | of the of ' inf 
EL rris ci teli eder EE iHd fon of Bold ees ee ; 
i to be the cause of club-rooting in cruciferous | All insect galls gre in reality leaf-buds, or fruit-buds, Th 
not 


he has 

plants. I beliefe that on this point M. Woronin has been | ere not mere amorphous excrescences. Tho vascular lines w. 
misled, The true*chibs by hi» fungus are entirely | would form leaves can eanly be followed up the structure of fhe 
distinct fram these root-nqles, Under favourable conditions | oek-lesf gall, And in where the egg has been deposited 
the root-nodes have been found to give rise to tufts of leaves; & in the Haene oba MT thé cap of gall is sometimes 
fact which Ian tonfirwf examples growing | surmounted by a two-or three inches lang. But in the laye 


in my possession, Dissection of es, on Swedes, shows | blue Turkish many lacme occur where the fleshified leaves 
Hat they LES Ue of the and spores which constitute | have not filled up the between them. gos red 
the bulk of irus labe. are, in fact, tuberculated buds | of the hollow woody shell, and its inclosures of Ar, 
arising directly frong medhllary rays in the root to which they are | found in the interior of these galls I hope to work out by and 


attaches, Thesescan be traced h the enveloping paren : fact 
chyma into the nodes, where fhey are fo give rise to masses | tured in the interior of imperforate galls. 


of cant and leaves, Tha within the bark A. STEPHEN WILSON 
of the harel, andeother trees; are of the character es} North Kinmmndy, Aberdeen g ? 7 
those ong the turnip, Pr pee nd "these nodules : : . . @ 
somotimes comes straigh? from centre of the tres into the NP MP 

v : 1 particular station on the plains to be used in each 
node, «nd sometimes along ike a cord under the outer | 7 pa edere a Ps t ee to fult] Pwo requisttge? (1) proxtusty 
layers af the bark, entering thesnode by*the end. , H to the hill-staslon, (a) low elevation above scs-level. e " 


* e ^, 2 n 
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~ 1 e P * . 
25 e Cyclones’ . .| bera for a thunder-shower, the pressure per square metre of 
p Me. Barman, ii NATE (vol, xvill. p. a49), concludes that shower is 560 qgrg@unes’; but the downward velocity which this 
a cyclone is occasioned by the meeting &p passing exch other | farce wojd generate in the air would depend on the total area 
of a northerly and a southerly curremt, 50 they pass each of the shower, and would vary from place to place in the shower 
other on the left hand geepectively.” Supposing this to be true itself. A. MALLOCK 
for the northern hemisphete, we must for the southern hemi- May 8 
E cies guerre i for left. "e ; OUS 
ere is n this contrary to dynamical principles, but j 
the facts of tbe getreptica distribution of cyclones s to montan 
are na In which they originate are formed, «Rx study of phosphorescence has lately received a consider- 
not by north and south currents gassing each other, but bytRe 
| part? meeting each other, thatda to say 1m the mune herd the | Commercial form for clock faces, door plates, &c., but as Prof. 
* © “north and south trade-winds meet, w this zono is at ame Morton lately remarked, tie presen! producem- eae here dis 
relais tio cduator. Cyclones are not formed on or near covered some of great! inerosging the luminosity of tha: 
e equator, earth f 
* an Haein RUNG uM TY (6 small quantity from the French makers, the same that I know 
Mr. Blanford has written in NATURE (vol. xviil. p. 328), Mr. Crookes had in o it from the seme source, Its 
showing that Mr. Barham has not accounted for the motive Po tie ee ee ly superior to that of any 
T ok Bis cyclase) em) explaining Jc by. the Tiene of of. the old methods of production, and’ gives hopes that 
i lec baat Eom te conde iun o vapour ın an ascending | futher advances may be made, My reason for trou you 
e current at the centre of the cyclone. This explanation was first | With this letter is to put on record a curious fact that has come 
given by Expy in his “ Philosophy of Storms," and is certainly under my notice in making some experments detailed in the 
true, f the two stions are quite distinct, yiz., what seis Photo News for May 2, with a view to making luminous -photo- 
the cyclone going? how is it supplied with motive power ? pepe Us ee ia that not oniy t, but 
Three conditions are needfal for the formation of a syclone— eat produces the phosphorescent bght. If we tke a sheet of 
first, an eddy produced where currents of am meet; second, card and dust it over with the powder, after coating it with '& 
sufficient ‘steam power of the atmosphere,” as Expy calls it, to sticky varnish and allo to dry, we have a surface that*wben 
produce a strong, m-draft to the centre ore ms exposed to daylight for a few seconds will remain luminous for & 
position sufficiently far from the or for the currents of air | Certain time afterwards. If we places transperept positive in 
towards the centre to be sensibly deflected by the earth's MEM ee 


on toa dark room, but if efter sim Exc Mia 
But how is the in-draft first set up? LI reply, by the centri- sheet to daylight we place the tips of the fingers the back 
fugalforce of the eddy causing a barometric depression at its | Of the card, spots of two or threo tlmes the ity will 
centre, whence follow.cold, the condensation of vapour, and the appear at these places sho that the heat from the has 
liberation of heat which hed been latent. The liberated heat | * great increasing action, The same occurs if the paper has 
expands the air in the upper strata, thus supplying the motive not been exposed to light, the mere warmth of the hand being 
power of the $ i JOSEPH JOHN MURPHY suficient to render the sulphide luminous. Here we have light 
Old Forge, y, Co. Antrim, April 20 - : produced by warmth on a small scale, That phosphorescence is 
yet in its I am convinced, and also that it will yet have 
2 & tly ed future. * WALTER B, WOODBURY 
Bhowers of Rain and Guats of Wind or House, South Norwood, S.E. 


° Tr emakat ee vation tiat ahoeri of talà nre —— 
"usually accompanied more or less ent gusts of wind, but 
n e cba etd ee a ben ee A Large Egg 
The cause I am about to must be productive of some Onz of my Houdan fowls fas laid an egg 
"result, but whether it is ent to account for the whole posi un tie er ety es 
" pasio I aT eannot a 7 TES xs m Desider a mu yolk and mach. while 1 
It e certain that the actual velocity of sven luge dro tained a perfect ordinary. wg. Th, 
-of rein is very small com with that which they would | Within the large shell, which latter measures 8j inches and of 
" fallmg through same height in practi. | inches in its two principal cireumferences. ° E. L. 
caly, a p may be considered to win miform velocity 
d the whole time of its descent. . Ld 
Now, after a drop has coused to accelerate, it leaves an MM C C maa A 
amount of water to the of the drop multiplied à 
by the distance through which it reef s llla a THE IRON AND STEEL INSTITUTE 
as a current of am accompanying and follo the drop. ‘THE annual spring muster of this young and vigorous 
In fact, when the drops which compose a shower are society, now in the tenth year of its age, and 
without the air which the shower falls iz Á Y d held 
acted : numbering close upon a thousand members, was à 
on bya dira. foros tothe weight of the shower, | according to custom, in the house of the Institution 
of Tu Engineers in Wc eti METRE oe week, 
; i This gathering has been awaited with considerable interest 
oe tamer mere to lon cal day, thero enti to | (Or ne tie pash as communications ofore tian usua 
shower as a centre, The reugh experiment of ing a | importance were cted upon the pæblem of dephos- 
i t pides. Pn Phorsing ordioary rands of cast iron, sugh as are 
the ground serves very well to show the kind of thmg which | smelted from the stratified ores df Cleveland Lincolnshire, 
must ha But when there is a wind blowing at the | and Northamptonshire, sufficierftly to be able to produce 
time the shower falls, which is generally the case, another, and | from them steel of fajr merchantable quality; and the 
perhaps more potent, cause than the mere lateral spreading of uttendápse rally suatitied ie ipns, the Jarge meet- 
the-downward current comes into operation, ing room being, as a rule, fill to overflowihg each day 
The mind at the surface of the ground is moviag more slowly | within a vey ew minutes after tlle opening of the pro- 


; higher level, because of the effect of F f R urs deveied to 

* friction, and the effect of the shower will be to import air with. ceedings: d a We aid o 

E prx cil SL ED Slona, to: Mhe ' | of the new president, Mr. Edward Williams, who succeeds 
the 

if 


n 


. 





With magni f f i Dr. Siqnens, and, in a few pages ted a bold and 
exerts on the a, we Cc ihe infill ex Manus eae rapid sketch €f the progress of she fhallealfie tron and 
hour, the Mead of the -falling drops as 7 metres second, | steel industries since 1855, the yeat of Befemer s geat 


s and the height'of the cloud as 700 metres; not impre num- | invention, and the presentation of the medal to Mr. 
. . a D " . s . i 
7 . 
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Cooper, of New Yofk, the father of the American iron 


trade, &nd the founder of the Cooper Ingti bably . 
the free technical school in the world, three 
days of the meeting were given up to the and 


discussion ‘of papers in the thorough and workmanlike 
manner that distinguished the Institute from its 
earliest meeting to the present time. ..Of prominent 
interest among these communications was undoubtedly 
that by Messrs, Thomas and Gilchrist on the Elimination 
of Phosphorus in the Bessemer converter, describing © 
series of experiments in continuation of others previously 
brought before the Institute, made at Blacravon and Dow- 
lais in South Wales and at Messr. Bolckow and Vanghan’s 
steel-Works in Cleveland. : The essential novelty in these 

ts is the use of lime and oxide of iron as a flux 


y fsa age iron of Cleveland, containing 
I per cent. an pre ee , may be so com- 
pletely from that objectionable metalloid as to 
yield a or rather, to use the pro international 
nomenclature, fin ''inggt metal," which in this particular 
compares favqurably with that blown from hematite pig- 
iron, the amount bch arene POs S oS 
cent..in various ples. ; 

The 
in the be the essential condition of success, 
and the formation of such a fluid basic slag at an early 
stage of the operation is of equal importance, as it enables 
the oxidation of both carbon and phosphorus to go on 
simultaneously, The composition of these slags is utterly 
unlike those obtained in the Bessemer process, as ordi- 
narily worked, which are essentially similar to manganese 
augite; while those of the new process contain from 33 
to 37 per cent. of lime, and about as much silica; thongh 
not exactly ugue ay natural ‘mineral, are negrer 
in constitution to the o group of'silicates. That the 
pao poora is remoyed as phosphate of calcium, probably 

j through & mass of smolten silicates of calcium 
"iron and mangaia there can be but little doubt, a the 
point, apart from its cal bearing, is of considerable 
sclentific interest, and it seerfis not runlikely that micro- 
scopic investigation might throw some light upon it, 
unless, indeed, the slags should so opaque as to 
resist this i method of inquify. At any rate, one 
cannot but be struck with the analogous occurrence of 
apatite in basalts! and other igneous rocks containing a 
low proportion of ailica. 

As fegardeghe practigal value of the s it would 
be prematito speak; man alte polats raised in tis 
discussion by way of heao, such as the increased 
volur of nag a ced, a p im nuisance in the com- 
parati co space a.Bessemer casting pi 
the possibly small duration of the converter linings, ben 
betas UIT only matters of.detaiL That a very con- 
siderable success has been achieved in these experiments 
there can be no doubt, and that thé iron smelters of 
Cleveland as well as those of Luxemburg and Lorraine 
will be fully alive to the advantages which the new pro- 
cess promises thêm is equally certain. At the same ti 
the h te iron trade, though not so completely I 
of the field as formerly, no doubt be fully able to hold 
its own, and there wfil probably be found to be ample 
room for both east and west,coast as stie] producers. 
Some amang us may hope as a Lonsequence to hear less o 
the so- phosphogus steels produced by dosing phos 
phorised iron with ese, now that the more rational 
methád of takifg the phogphorus ouf of the iron may be 
used, in preference to ising ig. S 

Te by Mr. Snelus Soe fiearly the = ground 
as essr omas an ist, a$ it describes a 
sumibat ate ent made in Libani Lern with 
a lime lining first at Dowlais and subsequently Workington 

f : x 
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ce of a large excess of earthy base, Że., lime,” 


in Cumberland som@yoars since with substantially the same 
results. That these gxperim&nts were not further carried out 
is sufficiently expla led by the facteof the author being at 
the head of an establishment producing one of the purest 
qualities of cast-inen in? the country, and therefore his 
interests were not in the direction o lower class 


metal avai ; and any one who knows how,the West 
Cumberland Works have pe unde; Mr. Snelus' 
management will find sufficient excuse fer his name not 


ing more prominently identified with the new process. 
eefact of a West Coast man having been the first to 
demfnstrate the feasibility of steel-making from Cléte- 
landsiron is a source of gratification to the local 
and to those who have neither Cumberland nor Clerdaad 


proclivities, it will be gratifying to dde] MCE dd A ! 
s. 


three authors of the paper in question, namely, 
Gilchrist and Snelus, are graduates of Royal School 
of ica p osi] to peti Ba of the 
practi tails process, Mr. Riley's paper deserves 
notice, although no very considerable bar is involved. 
The use of lime as a lining for Bessemer and other steel- 
melting furnaces is attended with some difficulty, as the 
consolidation of dry quicklime by ramming and subse- 
quent heating is in many ways an unsatisfactory method, 
and its conversion to a plastic mass by means of water is 
not possi owing to the chemical changes set up by. 
hydration. ese inconveniences Mr. Riley il pa to 
remedy by making the lime plastic with petroleum or 
other h Deas on eR a mass ich can be 
by pressure an Consolidated burning in the 

same way as ordinary fire-bricks, the small Lour Fal 
oil being driven off at the temperature of firing. e 
material used is the magnesium limestone of Yorkshire 
which gives bricks sufficiently hard to resist carriage an 
a certain amount of hard usage. Of the other papers 
read, that by Mr. Pattinson, of Newcastle-on- Tyne, de- 
scribing a new method of determining manganese in iron 
and iron ores, is of considerable value as giving an exact 
method of indirect analysis which can be carried out in 
a short time as an alternative to the rather tedious direct 
methods of determination at present in use. ` 

The remaining communications, more particularly those 
on the various uses of steel, as for m ship build- 
ing by Mr. Barnaby, in bridge building by Mr. Maynard, 
and in general engineering work by Mr. Adamson, though 
of interest, are more so from the discussions produced than 
from any positive information contained. e close of the 
meeting was marked by the announcement of Dr.Siemens’ 
munificent offer of 10,0004. towards the building fund of a 
new house for the Institute and the other societies repre- 
senting lied science, to be erected in Westminster, a 
project which has been of for some time, but 
which will no doubt with such & favourable beginning 
soon become a reality. It is to be hoped that in erecting 
a new sclentific pice Mee. on the Thames Embank- 
ment or elsewhere, example of Burlington House 
will not be followed, where a large and costly pile ‘of 
buildings has been erected without a single good-sized 
meeting-room in any one of the houses. 


THE METEOROLOGICAL CONGRESS AT 
: ROME 


THE second International Congress of Meteorologii 

has just been held at Rome, on the invitation of the 
Italian Government. At the time of the first Congress at 
Vienna in 1873, it had been wished that a second should 
take place in three years’ time, but for various reasons. 
the meeting was postponed until Easter, 1879. _ Dele- ° 
gates were present from all the countries of E 
except 1 and, Gen. Myer of the United des 
crossdü the Atlantic, but, unfortunately, arrive too 
late, The actual foreign delegates present were : -(Aus- 
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tria) Dr. Hann, Dr. Lorenz, Dr. Esai Dr. Müller, 
and ‘Lieut. Weyprechty; F ) Dy enzl; (Bava- 
ria) Dr. v. Bezold; (Belgium of. Houreau; (Den- 
ror Capt. Homer: (England) rof Smith and 
Mr. Scott; (France) M. Hervé Mangen, Prof. Mascart, 
Lieut. Brault; any) Dr. Neumayer, Dr. Bruhns, 
Dr. A ;( ) Prof. Kokides] (Holland) Dr. 
Snellen; (Nqrway) ‘Prof. Mohn; (Portugal) Capt de 
Brito.Capello; (Russia) Prof. Wild; (Spain) M. Aguilar, 
Capt. Pujazon; (Sweden) Prof. Rubenson ; (Switzerland 
Prof. Plantamour; Italy sent Prof. Blaserna, Prof. Pal- 
miéfi, Padre Denza, Prof. Tacchini, M. Salvatori, Prof. 
Pittei, and Prof. Cantoni. . Of foreign there were 
present Dr. Hellmann, Prof. Mendeleef, Prof. Weihrauch, 
and . Zenger. g * 

Prof. Buys Ballot, the president of the Committee 
which had made the preparations for the Congress, was 
unavoidably absent, owing to domestic affliction, and his 

lace was taken by Prof. Cantoni, who was elected presi- 

t of the Congress. . MM. Plantamour! and Wild’ were 

elected vice-presidents, with Capt. Hoffineyer and Mr. 
Scott as secretaries, - : 

The proceedings were opened on April 14 by M. De- 
pretis, the Premier, in the absence of the Minister of 
Agriculture and Commerce, M. Majorana Calatabiano. 
A reply to his speech had prepared by Prof Buys 
Ballot, and was read by M. Mascart. Mr. Scott then 
read the Report of the Permanent Committee of the 
Vienna Congress, containing a list of the special treatises 
prepared for submission to the Congress at Rome. The 
existence of these treatises, several of which are of con- 
siderable value; forms the most important feature of the 

of the meeting of 1879. d 
For the consideratión of the several questions of the 
e, five committees were appointed: 1. Organi- 
sation; 2, Publications; 3. Instruments and Observa- 


tions ; 4. Telegraphy, Maritime Meteorology and Agricul- 
tural Meteorology ; 5 Distant Stations and Mountain 
Observations. The Committees met frequently, and the 


Congress held five eral meetings, concluding its busi- 
ness in eight days of very, hard work. 
'The following will give a general idea of the resolutions 


adopted :— 

The idea of an international institute met with very 
little favour, but instead thereof, an international meteo- 
rological committee consisting of nine members was 
elected, This body possesses no executive powers, but is 
charged with the duty of endeavouring to forward the 

tion of definite ue ris into various meteoro- 
logical problems by friendly co-o ion between the 
several institutes and individuals who may be disposed to 
undertake such in s eu £g., the construction of 
isobaric charts for the globe. The committee has also to 
see to the carryin hen of the resolutions of the Congress, 
and to report on the degree to which those of the Vienna 
congress have been carried out. The members of the 
committee are chosen from different countries, and their 
names are as follows :— 

Buys-Ballot (Holland), Cantoni (Italy), Capello (Portu- 
gD, Hann (queria) Mascart (France), Mohn (Norway), 

eumayer (Germany), Scott, (England), Secretary, Wild 
Mrd President, All communications are to be ad- 

to Mr. Scott. As regards the form of publica- 
tions, the schedules proposed in 1874 by the permanent 
committee of the Vienna co were rs adr and, ir 
fact, are already I Joe ly in use. o 
took no measures to enforce uniformity of hours i obse 
vation, the problem presenting too many difficulties. 
Each country was invited to prepare for its own principal 
“stations conections for diurnal range for the more im- 
portapt elements., The oni of a catalogue of 
existing meteorological teratufe, jnoluding papers in 
1 M. Plantamcur's name wes inadvertently omitted from our note of 
NATURE, vol mx. p. 390. * * 


periodicals, was recommended, suci fes having 
already ap at Brussels and in London (for the 
library € Meteorological Oe. 

With Teference to the subjects embraced under * instru- 
ments and observations," the most important resolutions 
were the following :— 

The different institutes were recommended to effect a 
com n of their ive standard instruments; the 
method of determining the fixed points of thermometers 
proposed by M. Pernet in hls report on the subject was 
provisionally approved ; the Congress [did not venture to 
prescribe a single mode of osure for thermometers 
suitable to all clrmates; the subject of earth-temperature 
was strongly recommended for study. The Congress 
received a communication froma M. de Rossi, on what 
he calls “endogenous meteorology,” £.«., the influence .of 
atmospherical changes on and, recom- 
mended him to prosecute his studies further. 

The regulation of the Vienna congress in favour of very 


large rain gau was rescinded, as well as that pre- 
scribing a height of 44 feet above the ground for the 
instrument. 


The international telegraphic gode profgsed in 1874 
was recommended for general adoption, It was not 
found practicable to introduce into iw notice of * cisrys ”. 
cloud observations, but this latter Subject was stionkls 
recommended for study. 7 

The subject of ocean X geek Mie tothe special 
offices which are occupied therewi With reference to 
the simultaneous observations made for the U.S. Signal 
Office, the ne they will be continued. Asto 
the construction of y synoptic weather charts for the 
Atlantic and Europe, a joint proposal by Dr. Neumayer 
and Capt. Hoffmeyer to continue and enlarge the scope 
of the charts published by the latter gentleman was 
approved, In regard of agricultural meteorology, it was 
decided to recommend that a private conference of 

interested in and possessing special knowledge of 
the subject should be held in the course of the next twelve. 
months. ^ È 

With reference to the establishment of staffons in 
distant islands, as, s.g, in the Pacific Ocean, it was 
decided that none such coffld be ised by interna- 
tional co-operation, but that individual governments 
should be requestedito found stations in such localities, 
and that all maritime nations should Je requested to in- 
struct the officers of any exploring expeditions they may 
respectively send out to visit any such otttlying stations as 
occasion may offer, 

As regards Continental stations in lqw datitudés, the 
Congress resolved to request the Brazilian GéVernment to 
establish meteorological stations, and to request the Royal 
Society of London to endeavour to secure the continua- 
tion of the publication of Mr. J. Allan Broun's work ‘at 
Trevandrum. Several resolutions were passed relating to 
the importance of observations taken in balloons abd on 
mountain tops. The subject of the changes in the size of. 
glaciers, as indicating chang of chmate, was recom- 
mended to the notice of the Alpine Clubs, 

The final resolution of the Congress had reference to 
the proposal of Count Wilczek and Lie&t. Weyprecht to 

intain for a year a series of observing stations round 
the North Pole. It was resolved that, if possible, an 
official conference of representatives from governments 
NE a to c@operatedn the undertaking should be held 
at Hamburg in October n&rt; M. Me laining. 
that hec not accept a later" date for the co ce, 
as his own departure for Nova ZemablaS$his chosen post, 
would take place befere next spging, and ab the funds for 
his expedition were already contributed. The meetings 


terminated on April 22 2 " , dia 
The Congress was entertained wi e most opu 
hospitality. His Majesty the Kin Totea the d 
at a banquet on April 21, on which? occasion they were 
; E : 
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personallyspresented, to the King and Queen, who con- 
versed most graciously with each of them. On the 22nd 
the Minister of Agriculture entertained the Gongress at a 
State dinner. On the aoth the Syndic of Rogne had 





iven a tion in the Capitoline Museum, which was 

inated for the occasion. For their own the 

eg delegates invited their Italian hosts to a di at 
the Hotel de Russie on the 19th. 


The proceedings were closed by a Mf Min and 
munificent act of hospimlity. The entire Congress, with 
the ladies who had accompanied some of the member$, 
received free tickets for Naples and became the guests of 
the Italian Governmentfor two days and a half. An 
expedition to Vesuvius, which was arranged for them, 
proved a complete success. The courtesy and fore- 
th t of the Italian officials extended to every detail 
which could contribute to the comfort of their visitors. 
Tho day was one of unclouded enjoyment ; the weather 
was a perfect specimen of an Italian spring, and Vesuvius 
was tranquil enough to allow the more adventurous 
members of the party to explore every part of the crater, 
only deigning to eject a few stones as Parthian arrows at 
the descending meteorologists. 

fiers anal perenne remain in the memory of 
all who took part in it as one of the pleasantest and most 
sugessful op iges of international scientific inter- 
course which ever been organised... 


e . - 
OUR ASTRONOMICAL COLUMN | 
TEMPELS COMET (1867 II).—The following ephemeris 
of this comet is deduced from M. Gautier's elements, but 
with the perihelion passage corrected to May 6°9537 
G.M.T. to accord with the approximate position observed 
by Dr. Tempel on April 24 :— 


Rig Decl ü M 
1879. oe tion. pd Earth. gs 
Lu 4 
May15...16 50 3 ~16 17°6 9°8959 0°2487 
17 4 —« 49 15 16 366 
19 ... — 48 20 16 55°9 98911 0°2492 
21..-— 47 20 17 1566 ° 
23. — 4616 .m 17 35°8 -9°8880 0°2498 
a5. — 45 8 17 5673 
27 ..— 43 58 IP Iyi .9:8866 0'2506 
29... — 42 45m, "I8 381 ^ 
31..— 413 18 593 9:8871 ... o'a515 
june 2...— 4o 1 19 20 
Ld — 39 2 .. 19 4270 98895 0'2527 
ELE . go 3 
8... ~My . 20 24 98937 02539 
10..-— 35 29 20 4b'1 
12 ... 16 34 23 -231 72 9'8996 0'2554 


The intensity of light is at a maximum about May 26, but 
is not,then very materially er than on April 24, 
when the comet was descri by Dr. Tempel as a faint 
object. In 1867 it was observed at Athens until the 
theoretical intensity of light had diminished to o'ar, so 
that with the larger telescopes in the southern hemisphere 
observations mày be possible in August. The position 
for 13'5 15 in RA 16h. 58°8m., Decl — 29° 11% 
"When htest in 1867, she nucleus was star-like and of 
97 m, the value of I, gt she time being 1723. 

During the ensuinf revolution considerable perturba- 
tion may Ce result from the gctl@n of the planet Jupiter, 
are ac d das oe as in the revolution 
1867-73. Using the ve time for perihelion e in 
Ae sent rg and tak the meet dal? inition, 
jos" it appears that the t dBtance of the comet 

m the et wil be about o'58,0f the earth's mean 
distance front the sum, in the middle of Octpber 1881, and 
that fram the beginning of July, ee fr mfddle of 
January, 1883 the coget will always be within 0565; this 
. 
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will again necessitate a rigorous calculation of the pertur- 
bations to i a near prediction of the comet’s track in 
the heavens in 188g. . 

It was at one time suggested that the object detected by 
M. Goldschmidt oh May 16, 1855, while searching for De 
Vico's comet of sort period, might haws been the comet 
of which we are writing ; but the "late Dr. von Asten 
undertook the calculation of the pexurbationseb$ckward 
dd two revolutions ig All d ro pe deci 

ing in perihelion on Fe I, 1856, wi en 
aot very different from those of 186. cent nat bare teat 
identical with Goldschmidt’s nebulosity. So far, thgre- 
fore, as is known at present, there is no reeorded’observa 
tion"of Tempel’s comet previous to April 3, 1867, notwith- 
standing it may have performed many earlier revolutions 
in the restricted orbit it now describes; but theecase is 
similar with other comets of short period. 


BRORSZN'S CoMET.—Dr. Krueger has kindly sent us 
two meridian observations, made at Helsingfors, of the 
star over which Major Tupman witnessed a nearly central 
transit of this comet on May 3 (NATURE, vol. xx. p. 27). 
The star was rated 8'7 mag., and its mean ition for 
1875'0 was RA. 6h. 9m. 14'844, Decl + 61° 28 8⁄5. 
Whence the apparent position of the comet by Major 
Tupman’s observation was on May 3, at 10h. rim 14s. 
G.M.T. in RA, 6h. 9m. 39155., Decl + 61? 28 jou, 
showing corrections to the ephemeris, published in this 
column, of + 13s. in RA, and + 2’ in declination. 


ANNUAIRE POUR L'AN 1879, PUBLIÉ PAR LE BUREAU 
DES LONGITUDES.—It has not been from want of appre- 
ciation of the astronomical contents of this small vo 
so ably edited by M. Loewy, that earlier allusion to it has 
not been found in this column. .It provides information 
of a Kind which is not to be met with in so collective a 
form elsewhere, and must be & valuable adjunct to the 
astronomical amateur, who needs reference to'a really 
reliable authority on such details as the maxima aad 
minima of variable stars and the general elements of the 
solar system, including periodical comets. M. Loewy pre- 
sents in one list the positions and limiting magnitudes of 
the variable stars of which the periods are known, and in 
a second list similar particulars of a large number of stars 
known to be variable, but of which the periods have not 
yet been determined; these lists are followed by an 
ephemeris of maxima and minima, arranged in order of 
date, with the minima of the more rapid variables, Algol, 
A Tauri, S Cancri, 8 Libre, and U Corong. There is 
also a carefully-p list of the elements of the minor 
paw to No, 191 inclusive, such a catalogue, in fac, as 

often been inquired for by those who do not see the 
Berliner Asironomisches Jahrbuch. The general contents 
of the Ananaire are as full and varied as usual, but for 
the reasons named it has now an especial value for &ma- 
teurs of astronomy, and its almost nominal price places it : 
within reach of all M. Janssen makes an important 
addition in bis * Notice sur les Progrés récent de la 
Physique solairé," which is accompanied by a photo- 
graph of a portion of the sun's disc, taken at the observa- 
tory at Meudon, June 1, 1878, illustrating the rapid trans- 
formations occurring in the photosphenc network and 
granulations within less than*an hour, 





AN INTER-OCEANIC CANAL 


AT BR the long-talked-of International Congress on 

the subject of a canal across the Central American 
Isthmus meets in Paris under the idency of BMI. De 
Lesseps. This question is a very one, but the move- 
ment which has led up to the present Congress com- 
menced only in 1875, at the instigatior of Lieut. Lacien 
N. B. Wyse, of the French-Navy. At the énternational 
Congress of Geography of that year the subject of the 

e 


* the istkmus, so that now a vast 


4 


Piercing of the American isthmus wag seriously discussed. 
"Under the presidency of -M. Be Lesseps an international 
jury was appointed tf decide upon th :best track and to 


give its opinion on the financial agd, economical possi- 
-bility of the execution of the scheme. _ It was resolved to 
postpone the jng of the d Suzy until after the 


exp on of the Tara Car tne Tn less than a year 
à society bf explorasion was constituted, the capital sub- 
scribed, the toncession of 2 canal obtained.from the Go- 
yernment of: Columbia, and. towards the end of 1876 an 
‘expedition set-odt from France for the Isthmus-of Darjan 
“under tho command of Lieut.^Wysa. " From that tine till 
‘a few months ago, Lieut. Wyse, with the aid of Lieut. 
Reclus, M. Sosa, and a staff of engineers, Surveyors, &c., 
has been carrying on his explorations in various parts of: 
R tity of data has been 
collected, and will be brought before the Congress which 
-meets to-day. Whatever decision the Congress may 
‘come to on the immediate subject under discussion, the 
"value of these, as well as previous explorations in connec- 


^ " s 





‘explore the isthmus with this view. In this way have 
surveying ‘expeditions visited Ni (1850), the pas- 
sages between the Atrato and the Pacific, by.the San 
- Juan, the Baudo, and Cupica Ba 1S0 D the isthmus 
"of San ere es narrowest mart of entral America (1854), 
"Humboldt Bay, and the Atrato, by the Truando Valley 
(1858-59), the Paya and the Atrato (1865) As none of 
these -satisfactory tho United States Govern- 
ment resolved to send out a large and thoron 
equi expedition, once for afl to settle the question., 
For years the expedition carried on its work, with 
excellent results so far as Science is concerned. Tehnan- 
tepec was explored by Commodore Schufeldt, Nicaragua 
‘by Commodores Hatfield. and Lull, Panama by Lull, 
‘Isthmus of San Blas, that of Darien, between the 
."Sabana and ‘the Bay of Caledonia, 
* Tuyra and the Atrato, by Commander ee the 
Atrgto-Napipi by Selfridge and Collins. 'expe- 
ditior ‘did not oe any ,other kind of canal 
_than one with locks, and moreover did not exanfine the 
“whole ‘of the passage of the Paya, an affluent df the 
. e 
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tion with an inter-oceamic canal, are very greag”so far. as 
our knowledge of Central: America is concerned. They 
have added mëch to the scanty information we. had. on 
the physical geography, bydrography, fauna. and'flora of 
the region explored. i , E 
‘Not to go farther back, the first serious work of the 
isthmus in recent years, with a view to the construction 
of a canal, seems to have been undertaken by the Freach 
engineer, Napoleon Garella, who in 1843 explored’ the 
i us-of Panama, and proposed a canal with locks and 
a tunnel from Simon’ Bay, in the.Atlantic, to the Bay of 
Vaca de Monte, in the Pacific. . But. it -has been the 
United States which, until the’ French aie E 
been most earnest in the task of endeavouring to fmda 
practicable route for such a canal, as, ori the face of it, to 
them, in spite of their trans-continenífal railway, it would 
be óf immense commercial advantage. ‘It would reduce 


' by more-than half the sailing distance ‘between their.east 


and’ west coasts, Therefore since 1850 numerous expedi- 
tions have been sent out by the U.S: Government .to 





Tuyra, examined in part by M. de Lacharme in 1865. 
This was 
expedition entered upon the field, one of his chief*objects 
being to examine thoroughly the passage from the Rio 
Paya to the Rio Caquirri, an affluent of the Atrató, and 
to discover if it were not possible to construct a cdnal on 
a level throughout, dispensing with locks, and construct- 
ing instead one or more tunnels, Lieut. Wyse and his 
‘colleague, Lieut. Reclus, point out the many advantages 
a level canal has over one with sluices, and By one or 
more of the routes they think sfch»3 canal could be con- 
‘structed, and make light of the constriction of:a tunnel. 
The passages explored bf Lieut. Wyzp’s expedition were 
those between ihe end a ihe Gulf of Uraba.8nd the G 
of San Miguel; from Acanti at thémowh of Uraba G 
to San Miguel Gyf 
"Roads ‘and the h of the Gulf of Panama; 
Simon Bay to Panatna Roads; and from, Greytewn to 
Brito qui ° i 
The follows" is a summary of th® 
that are to be brought under the® considération: of the 
. z : 
. z . 
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the state of matters. when ` Lieut. Wyses 


; from gan Blas Bay to Ghepillo ' 
om . 


iohs Schemes, 
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Congress, the numbers g with those on the | and Costa Rica, ind pgsses from Greytown on the 
sketch-map which we give. * first sig lig within the | Atlantic side, t$ thé-Bay of Brito,on the Pacific. This 
United States of Columbia "Nicaragua | line would be 292 kilometres long, 195° being canal, the 


and Central America. 


. 1. This line is in the state 1 
the head of the Gulf of Utaba on the Atlantic side to the 
bay of Chiri-Chir. The total length between the two 


oceans is 290, kilometres, 


, and the lase in 


of Canca, and extends from 


and the’ rivers utilised would be the 
oguado, The volume of excavation would amount-to 


D 

aoc pana eae i and of embankment 
is canal-w require twenty-two locks, 

six kilometres lo ĉ 

to a canal along 


ng. 
this line, w 


aré a good 

hich the American: 
sion placed only in. the second class; besides the locks. 
and tunnel, it would’ be difficult to mak 
.ChiriChir, It wóuld take nine years to 


of which 5o are canal proper, 


Napipi, and 


000, 


atunnel 


many. objections 


ommis- 


T don 


2. The second line. is in the States of Cauca and 


or rather the*Tibule, : 
and t. 
extremely deep ivi 
cafated would amott dn ceri Wee 
metres, and the embankments; 
tertiary f jon along this-toute pi 


quire 22 loc 


«soft rocks, th 


the Gulf of Ure 


No. a, utilising 


the T 
P xod d be 


metres of excavation ; there would Be no. locks, but a 


It would take twelve years to make. . :. 
« 3. "The third scheme is in the same 
-vious, but.the line goes pica om the éntrance.to 

to .the same Pacific terminus as. 
the.Tolo, Tiati, Tupisa, Chu 
Its length would be 125 miles, of which o 


L 


Or 
j to 


State as.the pre- 


canal “It would require 70,000,000 


000,006 cubic, 
000,000. ae 
presents comparati 

extremities. 


and, 
nly' 
cübic 


tunnelling of 17 kilometres, which is ‘a: great objection 
RoR ix 


with the elevation .of the point of. departure ' 
ty of sinking shafts. It would take twelve 
es in the Chepo district of Panama 
State, from the Bay of San to opposite .Ch 
-head ‘of. Panama. Gulf... The length is 
three kilometres, forty-two, being canal, the rivers utilised . 


and the difficul 
years.te make. ~ `` 
4 This route li 


Island, at 
being the N 
' rial 


excavated. wo 


latiro : 


» be 25 sluices and no tunn 


"Ww 


be,ten years. 
@ are both in the Colon and Panama 


Gepartments of Panama State, and, as will be seen, are to 
a considerable extent coincident. The former is 72 
kilometres long, all canal, the River 
use of. The amount of.excavation 
cubic metres, and of embankment 5,000,000; there would 


make. No. 6, again, would 


same They are néar the Panama Rail 
through a well-peopled 


que. 


x int is, of course, an objection. The 


being made 
d be 57,000,000 


and it would take six years to 


. vo no alnices, but tunnelling 
6 kilometres long, with 47,000,000 cubic metres of excava- 
tion It would be 75 kilometres long, and the rivers 
Chagres and RioGrande would be utilised. Each w 

take pere years to make, and would cost about th 


ion, and there is no 


"dificalty 


as to ports, Lieut Wyse's commigsion, hdwever, advo- 
No. 6escheme, as®being preferable to any 


cate 


-other, The” time 


and expense of mainthi 
tions, enduce them to ad 


: nel 
the chang and 


that all lea ofa canal 


the difficulty 
er considera- 


with 


locks should be abandoned; ang of all possible ‘level 
canalse with funnels, that.numbertd 6 seems to this 


commission alt 
* favouraÉle to 


The schem 


? 


di 


DONDE the: one, prescitihg (the moit 
. e 


numbefed 7 is in the state of Nicaragüa 
5 e - 















San Juan, Lake Miearagua, Snd’the° Rio Grande being 
utilised along the neute. * The excayations would amount 
to 48,000,000 cubic me and- ments, &c.,'to 
5,500, ang there would twenty-one locks and no 
tunnel. -There are too objections’ tg this line to 
attract the favourable ee of e Con 

ere are, èp., the complete’ a of ports, diff 
5 f ‘and maintaining’ tiem, insalu of 
nearly the~whole of the tic VE S elk The 
canal, and the political ‘instability of the countries con- 
c&ned.' It take tén years to makes ` ` 

„As to the cost‘of the various schemes, we may gay that 
it, varies from 475,000,000" to ‚650,000,000 iius with 


15,000000. . - i - 
Some statistics as to the dimensions proposed to be 
adopted for the basin of the canal may be of interest. 
| The breadth of the canal will be about 20 metres at the 
bottom, 26 metres at 3 metres high, and according to the 
nature’ of the ground; fróm 32 metres as a minim 
at the-surface in: deep ‘cuttings to 5o. metres, w. 
csteep banks require 2 in 1 of fall. The increase in 
"which is proposed at 3 metres above the bottom 1s intended 
to give more play to ships of large bulk agd to increase 
the water-sectian, €— rona pipe e os ue AM 
224 square metres. e depth e canal wou 
metres, The curves p. Miche deest 
3,000 metres, are less. pronounced than those in the Suex 
Canal The crossing stations will have a breadth of 40 
metres at the bottom on a length of 500 metres. The 
tunnelling will also have a depth of water of 84 metres, a 
breadth of 20 metres at bottom, but only 24 at the sur- 
face, The smallest water-section will thus be 187 square 
metres. Above the mean: level, on each side, there will 
be a straight space of 4 metres, then an arch of 
30? in a radius of 63 metres; the summit will be 
ici , with a radius of only 2 metres. To 
satisfy all contingencies the height of the vault above 
the level of the water will. reach -34 m which will 
allow the largest vessels.to pass by a little adjustment of 
their most: prominent: masts and yards. The entire 
‘subterranean section will.be 780° square metres, of which 
| 563 will be above water. It is expected that throughout, 
Mag? Aa embanking will Łe necessary — 1 . 
~.Thus, so far as the International Commission is 
concerned, the information to be laid before the.confer- 
ence is full and exact. So faras we have studied the 
stion there seems no serious physical or engineering 
ifficulty in cutting a canal the American isthmus 
between the Atlantic and c; probably the t 
difficulty will be a monetary one, and even this need not, 
we suppose, be insuperable, if all other difficulties are 
Te zn i 5 z n 
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ON THE EVOLUTION OF THE VERTEBRATA? 
. = ERG I. 

JAMPHIBIA (contixusd).—When the history of the 
A development of these forms has been erre od 
mano oot NE eM something 
proper form. This will have to be done cautiously, for 
that which we see as one bone in the larva re nts 
and may become,’two or three bones in the a and 
these may represent bones that start as distinct centres 
in the higher forms. `” e 

' In the Urodeles there is one bone (the Lie ie rania 
in the larva which plays man uring metamor- 
plone, and a différent part in different species. At first 
t is related to no cartilage at all, only artsing as a@cément 
to a patch of palatine teeth, bat after a time the ethrno- 
3 Abetrac rot. r's Homies dalvered at the College 
of Gagesorebuamng AM ca eleaay ie © Cooma from psc na 
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palatine and pterygoid cartilages appear, and it then | common house-fly, the fadpole being *ibout twite the si 

subdivides, the pterygoid getting the half but no | and in Pseudir Arado S South Renan form, which 
teeth, and the ethmo- the lesfr and all the | is seared larger than our native frog, the tadpole attains 
rie aaa parts vanos much in the dif- | the sizeof a herring or a red mullet. In the case of Pia 


Tiere is nothing in which the frogs and toads differ 
more from the salamanders than the extraordinary de- 
velopment of the middle ear; the latter always modify 
a part of the capsule so as to produce a fenestra ovalis 
and stapes: but in the former, asa rule, the upper ele- 
mento the hyoid arch is modified into the chain of the 
middle ear, the spiracular cartilage into the ring of the 
ear-parchment, and the akin co the first cleft into 
the parchment of the ear drum, certain kinds of 
frogs and toads these parts are as much arrested as in 
the salamanders and newts; in all of them that part of 





; Ee trabeculm ; ; 
; ;d ; € E 

: M cine meu md. MELIA clle: ui 
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the hyoid arch which is develo 
chain is later in its appearance 
tongue. 
It is evident that the great 
types is due to the infiuence of 
em, 


into the middle ear- 
that which carries the 


lymorphism of these 
Mare suoundingt upon 


The larger kinds are a long while undergoing meta- 
morphosis, and in their adult condition they possess many 
bones which can only be found again in the long-extinct 
Amphiblans of the Coal Measures. With regard to small 
and arrested kinds, which, as a rule, belong to the Noto- 
gæa, their arrest in m irphosis can be paralleled with 
various of development in higher kinds. For ex- 
ample, in 7 #,a small Australian bom- 
binator toad, the auditory & is arrested at the 
game stage in which we find it th our native kind up to 
midsummer, that is to say, there is no columella; in 
Rhinoderma darwinii, a South American form, the 
columella is a thick short wedge of cartilage terminating 
externally in a fibrous thread, isely like the rudiment 
we find in our own native kin i ie pepnnag or ; 
and in a small African species of frog, Gom kobutis, the 
columella is develo to the condition of that of our 
patiye kinds a month or two later, and it is not ossified. 

erelatjye size of the garva to the adult is 
extremely variable in the hia, In Bufo chilensis 
the recently metamorphosed young is no larger than a 


stonstrosa from Surinam, the young when ready to leave 
the dorsal pouches of the mo erate seapaly ay Logd aa 
a honey-bee, but as perfect in thelr metamorphosis as the 
young of our native frog and toad at the end of a ‘year; 
the mother toad is twice as large as a large female native 


It is evident that those forms in which the tadpole is 
of such a large size, have a tendency to remain in the 
larval condition, and are thus a little in advance of the 
axolotl, most of the areata which are arrested as 
permanent larva, a few only undergoing transformation 
into true gill-less salamanders (Amd, oa) 

The manner in which the different kinds of Batrachia 
are modified, both as to their outward form and skeleton, 
each one to suit its own particular kind of life, is very in- 
teresting and instructive. The little tree-frogs have in 
their skull a large membranous fontanelle, covered merel 
with skin, as in young infants; their toes are flatten 
and thus they are able to climb with and safety 
amongst the foliage, the colours of bine, rad imitate. 
Other forms, such as Pelobates fuscus, living og the 
ground, have their small brain effcased in dense And 
almost enamelled armour, and besides this Pp ay the 
above-mentioned Pelobates, or garli m the power 
wil a odour om e skin, This 
last kind is almost devoid of a middle ear, and the colu- 
mella is extremely small; the little tree-frogs, on the 
contrary, have very perfect ears. Thus in Pelobates wo 
have a skull a ing that of the Labyrinthodonts, 
while in the tree-frogs the skull resembles very much that 
of & shark or skate. 

Some large kinds, such as Cer s dorsata, have, - 
besides the dense bony pes covering the head, similar 
pr Sages over their shoulders. 

e frogs and toads that possess a tomgue have their 
as in Mammals, but in 
actylethra, the two tubes 
as in birds. They have all two 

occipital condyles*as in Mammals. 
aking the Batrachia through afd through, they form ’ 
a wonderfully perfect chain of types ; they do not, how- 
ever, lead us directly.to any existing groups of high Ver- 
tebrates, but rather look towards ia than in the 
direction of reptiles and birds.! * 


eustachian passages wide a 

the tongueless forms, Pipa and 
meet at the mid lin 
se 


es * 
| Swakes.— The snakes have probably atisdff from ances- 
tors which possessed limbs, which, however, have become 
inconvenient to their descendants, and have therefore 
been supressed. The boas and pythons, as well as the 
Typ. Ge and Tortrices, have, however, rudiments of 

posterior extremities. = 
There is a certain embryonic simplicity in the internal 
skull, but the outer skull is very ect and marvellously 
seen as is also the spine. There are no exoskeletal 
nts whatever behind the head, but in the head there 
some small besides the investing bones, 

which latter form three-fourths pf the skull °, 

The bones of the skull are the most adamantine to be 
found anywhere in the vertebrate kinfdom, while the 
cartilage, where it survives (as in the /rabe.wla), is per- 


fectly elastic, and untouthed by the ossi process. 
Where sutures persist they are p y act to old 
age; when ankylosis takes place along ny particular line 


it early obliterates he least trace of the driginal suture. 
A large part of the base of the skull is more simple and 
embryonic than anything to be seep in the skull*of the 
* Besides the two papers in the Phi oc 
oe e cr in Pres d be of Larval fod adul Sema of Parachi. 
* Ae m 
. . 
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adult lamprey, while other parts are as much specialised 
as an ing that can. be found in the skul amd face of 
man, There are no dermostoses, and no insfince i«known 
in which a splint bone (parostosis) unites with PI of 
the ossified endocranium, except in the base of the skull, 
where a rostrum of membranous origin unites with the 
Pea tend; The skull is largely formed of splint bones, 
and the inner parts of the face are also formed of mem- 
brane bones, which, however, t cartilaginous 
elements in fishes The outer parts of the face art 
formed of bones that have no cartilaginous representa- 
tives in the lower forms, but exist as splint es or 
dermal scutes in‘ the Ganoids, osseous fishes, and 
m So that in a mere study of the development 
of the snake, without reference to other s, we should 
find no difference between the penes and the 
maxillaries on the one hand, and the palatines and the 
pPrerygoids on the other. 

c whole apparatus of the palate and upper and 
lower jaws is a very loosely articulated structure, and each 
bone is kept as much as possible in the form of a simple 


bar or splint. 
of the endocranium and the auditory 
























The Bader 
capsules are igtensely ossified, and contrary to what is 
seen in any other vertebrata, the orbito- and ali-sphenoids 
are Separately developed in the membranous of the 
skull ; bur d ni both very small, especially the former. 
The three bony elements of the auditory capsule remain 
permanently separate, but the pro-otic unites with the 
ali-sphemoid, the epi-otic with the supra-occipital, and the 
opisthotic with the ex-occipital, 

The visceral elements that are developed behind 
the mandible are the rod of the columella and the minute 
stylo-hyal which coalesces with the quadrate. 

Lizards.—Tlhe lizards form a very large group of 
reptiles, all of eich era the snakes, have a movable 
me to the lower jaw, but which have a very remarkable 

iversity. of external and internal characters, Besides 
the typical lizards, this order includes the Amphisbsenze 
the blind-worms, the chamseleons, and the New Zealand 


H: S ; 
For practical zoology, all can be seen and handled 
in an animal without dj ion is, of course, readiest and 


best for classification, but to establish à sound foundation 
it is necessary to go much deeper. ‘Fhe brain, heart, and 
other internal o present very poor - distinctive 
characters 1n the es under consideration when com- 
pared witn the face, spine, and limbs. d 

In the most serpentiform of li there' are at least 
limb girflles emen jf thereare no limbs. 
Pads, such as the Blind-worms (Anguis fra- 
gilis) and the Australian Cyclodonts, there is a dermal 
scute inside each horny e In the latter and also in 
the Skinks (Afocoa), the underlying parietals and frontals 
are extensively losed to the overlying bony scutes. 
In our ‘hative sand-lizards the loves Genes that lie 
next the skin, where there are no intervening muscular 
fibres, become rough and thick, hke i 
scutes ; the horny skin over them is thin an 
bony plates under it as in the body. In the larger 
number of lizards,4ncluding the blind-worms, the three 
normal ventral spiint-boneg—a pair and an odd one—are 
seen; in Hatteria these arg continued along the abdomen 
segmentally, as ifthe Ptesiosaurs. These pes are sup- 
pressed in the chameleon, which deserves to esenta 
sub-order by itself, œo little it conformed to the 
normal type af the lizar 

In the chamseledh thé outer bones of the head become 
ate pe m all sorts of markings. 
n such types as Monitor, Stellio Iguana, the cranial 
roof-borfes and.the bongs of the det e 


; are not rough, as in 
the sand- , nop fretted, as in the chameleos, but 
smooth, a5 in the * 


and birds. 
One of the most rembrkable things in the skull of some 


r P * 
e 

* e 

$ 

- 


of the types is the r&tenti j 
parts of which måste sought for in he ancient Amphibia 
of the Coal M 


nimble li 
bones stren y 
the temporal region, besides a bong flooring ¢he outer 


Sur 


of rows of bones the counter- 


and in tle still more ancient 
Ganold fishes of the Old Sandstone. In the little 
for example, we haye twp rows of such 
ening the eyebrows, ant another row over 


nostril, which to the same - 
A sort of anta don of the Hinge of the bird's upper 
is seen in the sand lizard and in the large stump* 
neg lizard of Australia (Trachydosaurus rugosus) n 
which forms a fenestra appears in the orhito-nasal sÉp- 
tum.* This does not appear in the ostrich tribe, but 
begins in the Tinamous. Considered evolutionally, this 
is an exceedingly interesting and instructive fact. e e 
The parietals, which are simply roof-bones, are propped 
up by a slender rod of bon e so-called columella (egi- 
goi), which must not be confounded with the bone 
of samo name in the middle ear, The chameleons, 
however, do not possess this bone, and they are also 
deficient in respect of their ear, having neither the drum 
and its parchment nor any rudiment of a cochlea. © 
There is usually only one p , but in the 
Skinks and Cyclodonts there are two. — . 
When the birds are spoken of as being genetically re- 
lated to the lizards, it must be und that modern 
lizards are not referred to ; they are in many respects as 


m m, yi 





. 3-— Diagram of chondrocranium of Lirard. Letter» as before. b Ay, 
MM E n page sen ipi e rain ed 
much specialised as the birds and only form 
a side branch, and not a leader of the vertebrate life-tree. 

Chelonia (Turtles and Tortotses).—The extinction of 
old, irregular, generalised tortoises left their descend- 
ants in a very neat and orderly state, showing a great 
uniformity and distinctness ‘from the other reptiles, in the 
fact that the body is inclosed in a strong bony bax 
formed of the carapace and plastron, 

This box is formed of bony plates, covered with horny 
scales, whicb, however, do not orm to them, The 
inner skeleton in the walls and roof of this curious 
building has become fused with the outer; below there is 
no inner skeleton, these animals having neither sternum 
nor sternal ribs, the plastron and the inal plates of 
the carapace being formed by ossifications in the dermis. 
The carapace is Pandey formed by the bony matter 
from the spines of the back and of the rib-shafts spreading 
into the thick overlying web of fibrous tissue. 

In some-of the Mud Tortoises the edges of the cara- 

ce are often soft, and the plastron is very imperfect. 
hs Chelydra and the Matamata the neck and tail are 
much longer than usual, and remind the observer of the, 
Plesiosaurs. 

The plastron is farmed ps Aen wo the 
anterior pair bein aparat bya singlo median piece, 
and this oul md the median venttal bones of a 
Plesiosayrus or Hatteria is retained. ° 

There are no teeth, the jaws being covered with ae 
and fosming an efficient g apparatus. , The 

. . 
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bones are few and expanded; the masals, pre-fron 
ced d 


ato-jugal, 
aw, & very exce in 
The large investin bones 
the peoper internal Rull 
tween the capsules of the ears and the labyrinths of the 
rfose. ME 


ent 8 “shed” or “lean-to” on each 
rmed by the ietals, post-orbitals, and squam ; 
‘The ids form the greater part of the bony floor of 
the ween which and the descending wall there is 
a little rop ” corresponding to the columella (egi- 


ny P 

pierygoid) of the lizard. 

he mandible has no sġřeníal element, as in bony 
fishes and frogs. There are two arches developed behind 
the mandible—the hyoid, or tongue arch, and a second, 
corresponding to the first gill arch in fishes and Amphibia. 
The pier of the arch of the lower jaw (quadrate) is hollowed 
into a drum, over which is stretched its “ opercular fold,” 
as the parchment, in which there is an annular cartilage. 
The pier of the tongue-arch is a long slender rod, the 
columella, the proximal of which answers to the 
stapes, and the rest to the incus ; it stretches between the 
Jenssira ovalis and the drum membrane. 

This iar hollowing out of the quadrate is a promise 
of the atr-cells seen in many of the bones of birds. 

The development of the embryo of the Chelonia takes 
place in essentially the same manner as in birds; yet, in 
the young of the green ore Pe ania feng the 
rudiments of the carapace can be seen. 

The parental form of all the modern Chelonia was 
probably intermediate between the extinct Rhynchosauria 
and the Plesiosauria, and the existence in the Cape toad 
(Dactylethra) of characters that correspond very closely 
with those of the Chelonia, a relationship 
between certain ancient forms of the Batrachia and the 
generalised types from which the Chelonia have sprung. 


(To be continued.) 





GEOGRAPHICAL NOTES 


IT would appear as if the War Office authorities ex- 
pected the special service officers who are on the point of 
starting for Zululand to find opportunities for doing useful 

phical work in that country, as we understand that 
ihe intelligence Department are supplying them with the 
most recent edition of “Hints to Travellers,” published 
under the authority of the Council of the Royal Ge hi- 
cal Society, and edited by Mr. Francıs Galton, ERS 

THe news of the death of the Marquis Antinori, the 
leader of the Italian Expedition to Central Africa, is, we 
are glad to say, contradicted. 

THE Con of Commercial ena ie hy, to be held at 
Brussels in September, will be presided over, not by M. 
Bamps, but by Lieut-General Liagre, president of the 
pegis Geographical Society and perpetual secretary of 
the Belgian Academy of Sciences, M. du Fief will act as 
secretary. - 

NeEws from Leipzig states that the president of the 
Meteorological Office of that city, Baron A. von Danckel- 
mann has been invited by M. Sibiriakoff to take part in 
the expedition to the Siberian Arctic Sea, and that he has 
'accepted the invitation, the nece permission having 
* been readily granted to him by the Saxon Government. 
‘The expedition was to sail on May 14. 

Les Missions Catholigues publishes an interesting com- 
munication from Pére Gourdm, a missionary in the 
Chinese province of Szechuen, in which he giws an 

e * e 
e 


e. . 
my . 


affluents of the Sungari, 


In the logger-head &nd green turtles the cranial gori- 
on great point in its favour is that the Liao River is remark- 


for seven months in the year. 


useful to note, is erroneously call 
Admiralty chait; it is the last but one of the chain which 
extends south of the promontory of Iazu in almost a 
straight line. 





phy 
that in spite of the watershed between 
Liao and the S i, Newchwang will successfully com- 
pete with Nicholayeck for the most valuable part of the 
tfade with the latter , and those of the two 
e Nonni and the Hurka, A 


ably easy of access,.while the navigation of the Amur at 
its entrance is extremely intricate, and is closed by ice 
Colonisation, we are told, 
is proceeding in the valley of the Yalu-Kiang; the boun- 
dary between China and Corea. With regard to the 
production of opium in regions at a distance from New- 
chwang, Mr. Consul Adkins says that it is growing in 
most parts of the province of Féngtien (South Manchu- 


He), in many parts of the Kirin province, and in a daily 


creasing area in the southern portion of Eastern Mon- 


golia, notably in the tract of country whieb lies on the 
right bank of the Sungari in the angle dormed by the 
reaches of that river above and bglow its junction grith 
the Nonni, east and south-east of Petuna. 


A FURTHER instalment of the Transaêtions of the 


Asiatic Society of Japan, which b&s juft come to hand, 
contains some interesting notes of a visit paid last year to 
the little-known island a 

and Mr. Ernest Satow, the Japanese Secretary of H.M.’s 


Hachijó by Mr. F. V. Dickens 


Legation at Yedo. ‘The island in ion, it may be 


Fatsizio on our 


IN a brief account of the work of the China Inland 
Mission in Burmah we find some notes of interest re- 
specting & visit to the Kah-chen hills near the Chinese 
frontier. The village visited is situated. among the 
mountains at an elevation of 4,000 feet above the Burmese 
town of Tsee-kaw. The Kah-chen houses are described 
&s being built of bamboo, and nfore substantially than 
those of the Burmese. The reof of each is about 100 or 
150 feet in length; at the entrancefor some 15 feet the 
sides are open or merely formed of o bamboo work. 
The poles which support the roof df this part of the 
building are ornamented with the heads and horns of 
buffaloes sacrificed to the xats qp spirits. dan either side 
of a long passage nre small rooms, thé fit of which is 
the guest chamber; the kitchen and general sitting-room 
is at the end of the passage, whence a door, always o 
leads into a small raised veranda and which is entirely 
appropriated to the use of the wats, of whom the people 
are in great dread. The dress of the women is superior 
to that of their Burmese sisters, than whom they are said 
to be more modest, All who can afford it, wear a large . 
silver hoop round the neck, and as many strings of red, 
green, blue, and white beads as they can muster. Their 
ear ornaments are peculiar; e flaps of ornamented 
cotton hang from the back of the ear, and tassels or 
silver tubes are passed through the lobes. All wear large 
coils of rattan round their bodiéseand the younger ones 
wear bells ànd cowgie shells. There is, however, one 
objection to both men afd women, wr, theiregreat want 
of cleanliness. . ilie 

: da = 


°  NOPES i 
THE University of {dinburgh has sustained 2 great loss in 
the ungxpect@l denth of its weteran'and genial professor of 
mathematics, 9Only three weeks ago, Tn giring the annual 
address at the graduation ceremo he in touching terms 
hd LJ 
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alluded to kis long lanik of service; afd Vie Improbahility af 
his again addressing the collected body af The 
labours of the winter session had proved too much for his 
enfeebled health. Immediately after their close he left for the 
country, where he seemed at first to 1evive, but a cold which he 
caught brought on congestion of the lungs, against which he 
had nof strength to rally. He died om the yth inst, His 
eminence as a mathematician, and his excellence as a teacher, 
combined with his admirable personal qualities, will be longe 
remembered by all who haye known the Edinburgh University 
during the last forty years, 


THX death is announced of Prof, Grisebach, the well-known 
botanist and geographer. He was born in 1814 at Hanover, 
and in 1841 was called as Professor of Botany to Göttingen, 
where he was still officiating up to his death. He contracted 
his illness while on a visit with his family to Italy. 


M. PASTEUR is about to found, in the department of the Jura, 
with the support of the French Minister of Agriculture and 
Commerce, who has for this purpose granted a subvention of 
1,000/,, 2 special, dor the study of all questions con- 
nected with the viae and wine. This laboratory, provided with 
all the means of investigation which bear on researches of this 
nature, will be located at Arbois, and M, Pasteur will devote six 
months each year to it. Important results may justly be looked 
-for from this 1nstitfttion, * 


THe Baly Medal of the Royal College of Physicians of London 
has been awarded to Mr. Chas, Darwin, F.R.S. 


Hxzz KARL Bock, who, at the requect of the late Marquis 
of Tweeddale, has spent eight months in exploring the high- 
lands of Sumatra, has, the Zeer states, returned to Padang with 
a rich collection of natural history specimens Among other 
living animals he has secured a specimen of the Cagricornis 
sumatrensis, which is peculiar to the island. It is a species of 
mountain antelope, rarely met with, and only among the most 
remote and alrgost inaccesmble peaks, Herr Bock was travelling 
in Lapland in the autumn of 1877, under the 71st parallel of 
north latitude. Se es Oars me end E e 
frst parallel of south latifide. 


* A SERIES of “Davis” iedtures upon zoological subjects 
will be given in the lÉ&ure-room of the Zoological Gardens, 
in the Regent’s Park, on Thursdays at 5 P.M. The first 
was given last Thursday by Prof. Flower, on ‘‘ Birds that 
do not Fly.” selho others, are as follow:—May 15, ‘Tho 
Pleasures of Z8Blogy," Prof. J. Reay Greene, M.D. ; May aa, 
*' Talla" Prof. Mivart, F.R.S. ; May 29, “Parrots,” P. L, 
Sclater, F.R.S.; June $, “Snakes” Prof, Huxley, F.R.S., ; 
June 12, “Nocturnal Animals,” Dr. J. Murie, LL.D., F.L.S.; 
June 19, “Reptiles and their Distribution,” P. L, Sclater, 
F.R.S. These lectures will be free to Fellows of the Soclety 
and their friends, and to other visitors to the Gardens. 


Mr, ORVILLE A, Dersy contributes to the Rio News some 
interesting information on the plague of rats in Brari. From 
time to time in all pafts of Br&nl the plantations are subject to 
the depredatfons of armies of rats that issue from the forests 
and consume er edible that comes in therr way. During 
a recent excuralon in the province of Paraná Mr. Derby found an 
almost univeusal lack qf coin throughodt the province, due to 
such invasion Of rats, whith almost the entire crop of last 
year had been destapyed§ This invasion, or plague as it is 
called, i$ said to ocbur at interwils of abou thirty years, and to 
be simultaneous with the drying of the faguara, or bamboo, 
which everywhere aboungls in the forests, The popu- 
lar explangtion is thgt every cane of bamboo sproutsewith a 
grub, the germ of a rat,"vithin it, and that when the bamboo 
ripens and dies the germ becomes a fylly-developed rat and 

b ° 
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comes ont to prey on th® plantations, An educated and obser- 
vant Englishman, Éir.gierbert H. Merger, who has resided a 
number of years in the, province and an opportunity of 
studying the phenomegón, farnished Mr. Derby the following 
rational and curious explanation :—Tife danfboo arrives at 
maturity, flowers and seeds at intervals of several which 
doubtless vary with the different species. The period for the 
species most abundant in Paraná is thinty year& The process, 
PFinjcad of being simultaneous, occuples &bogt five years, a few* 
of tRe«anes going to seed the first year, an increased number 
the second, and so on progressively, till finallyethe remaining 
and dyer portion of-the canes seed at the same time, Each 
cane bears about a peck of edible seed, resembling rice, which is 
very fat and nourishing, and is often eaten by the Indiana Whe 
quantity produced is enormous, and large areas are often covered 
to a depth of five or six inches, After seeding the canc dies, 
breaks off at the root and falls to the ground, the process of 
decay being hastened by the borings of larva which live upon 
the bamboo and appear to be particularly abundant at seed- 
ing time. Those larva have doubtless given rise to the story af 
the grub developing into a rat. New canes spring up from the 
seed, but require seven or eight years to beoome fit for use, and 
thirty to reach maturity. With this sudden and constantly in- 
creasing supply of nourishing food for a period of five years, 
the rats and mice, both of native and imported species, increase 
extraordinarily in numbers. The fecundity of these animals is 
well known, and the result after four or five years of an unusual 
and constantly increasing supply of excellent food and in the 
absence of enemies of equal fecundity, can readily be imagined. 
The last of the crop of seed being mature and fallen to the 
ground, the first rain causes it to decay in the space of & very 
few days. The rats, suddenly deprived of food, commence to 
migrate, invading the plantations and houses and consuming 
everything that does not happen to be repugnant to the not very 
fastidious palate of a famishing rodent. If this happens at the 
time of corn planting, the seed is consumed as fast as it can be 
put into the ground. Mr. Mercer, who plants annually about 
fifty acres of corn, replanted six times last year, and finally gave 
upindespah. The mandioca is dug up; the rice crop, if it 
happens to be newly sown or in seed, is consumed, as is also 
everything in the houses in the way of provisions and learher, 
if not carefully guarded in tin trunks. 

THe Congress of the Social Science Association at Manchester 
has been fixed to take place from October 1 to 8. 


Deutsche Acttimatisation is the title of a new German journal 
devoted to questions connected with the acclimatisation, training, 
and breeding of birds, It is the organ of the German Society 
for the Breeding and Acclimatisetion of Birds, and will appear 
at irregular intervals. The editor is Dr. Reichenow. 


THE cryptogamous division of the herbarium of the Boston 
(U.S ) Soclety of Natural History, we learn from the American 
Naturalis, has been enriched by the discovery of a veluable 
collection of lichens. This was formerly the lichen-herbariam 
of Dr. Thomas Tayler, an Irish botanist, to whom Su W. J. 
and Sir Joseph Hooker gave the’ whole of their extensive col- 
lection of lichens, gathered during many exploring expeditions. 
Dr. Tayler published descriptions of these plants in the Yourna 
of Botany, 1844-66, and many of the specimens are the originals 
of the descriptions, In 1850 Mr. John A. Lowell purchased 
the collection from Dr. Tayler’s heirs, and it formed a part of 
the herbarium subsequently presented by him to the Society. 

Tus following (den frovaso, if not the other thing), seers worth 
reproducing from Science News .—It us not long ago that a ygung 
man wert to one of the wise men at the Smithsoniay Institution, 
and said: ‘I think I shouid like to be a naturalist.” “Wel, 
de oneg” replied the doctor in charge. “But 1 don’t know how, 
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and wish you would get me rightly at wotk at the start.” , “Very | hydrocarbons of normal Structure, by MJ. Goldateli ; on benzole 
well," said the willing easter, ‘there is lefty to be done right | com A. P. Goloubeff; on aromatic compounds, by 
here ; let us begin an fighes:” Turging to & can of. fishes | M. E.» Wro ; and on the transmission of a galvanic 


from Arizona in spirits, he opengl tffe cover, pulled up his 
sleeve, and brought forth two or three dripping examples. They 
were well but the amell— well, the less said about that 
the. better; it was vey “ancient” and somewhat “ fish-like.” 
“There, sco whit more you can get out of that can, and I'll 
‘how you what to dg next.” "The young man paused in 

ang tugged very gently at his kid glove, Finally, in d 
tones. he askede ‘' Doctor, is it necessary, in arder to become a 
naturalist, that I plunge my hands in that alcohol?" ® “Of 
^ course—no other-way to study objects of natural history properly, 
excdbt*in the field.” ‘* Well,” was the reply, very decided, 
albeit somewhat rueful, ‘‘I—I think PI go beck to Long 
Branch,” And go back he did, 

Dr. Borsouok give kaporta eddaite before tis Elei 
Lighting Committee last Friday, As a result of his experiments, 
ho found that on an average about 87 per cent. of the mecha- 
nical energy bestowed on the machine was converted into heat, 
but about 5o per cent, of the electricity obtained from the 
mechanical energy was lost in the heating of the machine and 
wires, The scientific consklerations, he stated, had largely been 
touched in a sefisfactory manner, Mr, Shoolbred, of the firm 
of Shoolbred and Co., Tottenham Court Road, gave satisfactory 
evidence of the working of the light in his establishment. He 
wes burning twenty candles, which had replaced 230 gas burners. 
TRE coe Do Hac WM Sr S Pe elt Nintes, and 9s. 10d. in 
summer, 

‘Troe Ameridan papers state that Mr. Edison ls atl engaged 
in his experiments with reference to the electric light, and hopes 
yet to overcome all “difficulties, and to make the light available 
for public use, Hé hitends to institute a comparative tris] on 
carbon lamps between his own machine and those of Wallace 
and Gramme ; he does not sey how many carbon lamps he can 
light with his machine. He is confident that he can work his 
system for street and house-lighting with comparatively little loss 
by exhaustion of the current, by‘indans of & cable, from a central 
station, the cable composed of as many strands of wire, seg one- 
sixteenth inch diameter, ds thére are houses in the street to be 
lighted, The latest papers my that Mr. Edison has perfected 
his dynamo-electric machint, and’ with that ho maintains he has 
solved the problem of the economical generation of electricity 
and the sub-division of the light. A trial of his system is stated 
to have worked perfectly, producing more lights and less heat 
with less expenditure of -power then any machine hitherto 
.THe Mendon Acroatatic Service officers are constructing a 
directing balloon with screw moved bya steam-engine, They 
have desisted from their original scheme, which was to attach the 
screw to the equator of the balloon, and have acknowledged 
reluctantly the necessity of adopting the principles used by,M. 
Hesry Giffard, in his celebrated 1852 hippodrome experiment 
with a steam directing aerostat, 

ACCORDING to offictal stafistics 22,851 wild animals and 
127,295 serpents were destroyed in India during 1877; while 
16,777 persons died from the bites of serpents, and 2,918 were 
Killed by tigers, leopards, wolves, and other wild animals, 

Akhbar, the most influential French paper in Algeria, is de- 
voting many interesting articles to the construction of the Trans- 
, Saharan railway from Laghouat to Timbuktu through. Touat, 
The preliminary surveys have been executed from the Algiers- 
Oray, Hine to Laghqnet. 

THX last number of the Russian Physieal and Chemical Society’s 
Journal (vol. xi. fa«c.-3) contains the annual reports of the So- 
dr Susi teeta of ballag Ob jatinsiei 
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Ix a recently-published inaugural dissertation on the, electro- 
motive forces which occur in free weter jets (Aun. der Phys., 
No. 4) Herr Elster arrives “at these conciusions :—1. A liquid 
‘motion ger se produces no electromotive force. (This 1s against 
Edlund's view). 2. Capillary electric currents are simply pro- 
duced by friction of the particles of the moved liquid; im the 
case of non-wetting liquids, by their friction on the particles of 
the solid wall, and inthe case of wetting liquids, by frictlon on the 
particles of a layer of the liquid condensed on the surface of the 
solid, this layer behaving to the less dense as & heterogeneous 
substance. 3. Fhe’ capillary electric currents discovered by. 
Quincke are identical with the friction-currents which occur im . 
the rubber of an electric machine, and which were first observed. 
by Zóliner. ud i DEI ia aa E 
sions are described. e 


Nxws has been received from Japan thet igs nes lacus 
of coal have just been discovered in celebrated Ti 
mines. It is estimated that they produce fully a 
tons of coal It is also reported that active meagures are being 
taken for throwing open to forelgn ecommerce the ports of 
Tearuga and Shimonoseki. : 

THE first of ‘two illustrated volumes, oñ the Manufacture of 
Sulphuric Acid and Alkalis, by Prof. Lunge, of Zurich, will be 
published in a few days by Mr. Van Voorst, who has also jut 
ready for publication a supplement to C. Greville Wiliams’s 
“ Handbook of Chemical Manipulation,” 

Tax fourth public annual meeting of the Sunday Society will 
be held in Freemasons’ Tavern on Saturday, at 4 P.M. From 
DCUM Report we #4 ftat te Senay W maiig 
marked progress in the objects which they have in view. | 

TEE supplement to thie Colom and Tedis for May to contains 
a long address given to, tha Celonial Institute by Prof. Owen on 
the Extinct Animals`of the Colonies ofGreat Briten. — . 


Wr haro received è ost intersting and Instructive Tecture on 
Ornithology, by Dr. H. B. Hewetsoff of Leeds; its title is 
t Naturo Cared for and Nature Uncared éor, the Result upon 
the Hearts of Men.” He tries to show how much pure pleasure 
can be derived from the observatiqn of liv and the 
study not of the dead animal, but of “the “Hfes#ympathies and 
instincts of the object in life.”. The lecture deserves a. wide 
circulation, The pendere rag memo era oE 
London. 


Taz additions to the Zoological Soclety's Gods daisp da 
past week include fa Macaque Monkey (Macacwr cynomolgus) - 
from India, presented by Mr, C. A. Thomson ; an Ocelot (Fats 
pardalis) from presented by Mr, P. Leckie; an Indian 
Kite (Adifows govinda) from East Asia, presented by .Capt. 

umay; a- Common Chameleon (C ) from 
North Africa, presented by Mr.eA. Dodd; a Diana Monkey 

(Cercopithecus diana), a Subcylindrical Hognbill (Zweerar sub- 
cylindricus) fm West Africa, received In exchange ; a Macaque 
Monkey (Macacus cynomolggs) from Indig, five P. Phea- 


“sanis. (Pxyplectron chingwis) fropt Burmah, deposited; twelve 


Common Teal (Querguedula- crecca)] twebve Garguncy Teal 
(Quérguesula cizcia)p twelve Red-hesded Pochards (fuigula 
ferina), six Tufted (uliguia cristata), four Shovellers 
(Spatula clypeata), two Commot Pintalls (Dafüs acis), two 
Commdéh W. (Mareca penelope), Fgropeam, pprchesed > 
an Hybrid Markhoor (Cadre sagdigros), ie Seven-banded 
Snakes (Thepidenatus Igeris), born in the Gardens, — - |: 
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RECENT CONTRIBUTIONS TO T. ISTORY | to the maximum exjent by the physical characters of the several 

g substances when thus ed, in & unconfined condi- 

2 OF DETONATING AGE. 7 tion, so that the br ed ivo id to the SE the 

TL initiative detonation In ftopgrtion to mobility, But, for this 

. NOBEL has observed that if, instead of making use of the most very reason, these imeñts afford exgellent jllustration of the 

explosive form of -cotton, or trinitrocellulose, a lower | extent to which the evelopment of detonatfon and the sharpness 

product of nitration of (the so-called soluble or collodion | of its throngh the mass is not gin by the 

fun cotton) iy added to Mo Nein the Hquid exerts a pecu- | inherent sensitiveness of the substance to sign, also by 

. solvent action upon it, the fibrous material - | the degree of proneness of their particles to yield mechanically 


tinsed while the nitro-glycerine becomes at the same time 

the ro. ee a a prodnet haring: almost the 
characters of a compound, By macerating only from 7 to Io 
-cotton with 90 to 93 per cent. of nitro- 


glycerine, the whole es converted into an adhestve plastic 
material, more than in character, from which, 
if it be prepared with ent i 


RT : componen 
not on, even h the 
aguy of a solvent both. As the nitro-glycerine is only 
e Ria a amal proportion. ur Mur agait whieh ix 
itself an explosive (though a somewhat feeble ons), this Wanting 
MM called IE Ie more powéifal not oniy tan 
ena to mirte of à smaller of 
tro-gly cerine Wi móst explosive gun-cotton, as the li 
substance is dedidodly the most violent oslve of ima, 
Mongoter, as nitro-glycegine contains a amount of 
in excess OF that required for the por/ar oxidation of lts anhon 
fonstitnents, while the soluble gun-cotton is de- 


ficient in requisite gxygen for its complete transformation 
th oxidised products, the result of an inco 
of the latter in small proportion with nitro-glycerine, is the 


e. 
That such is the case has been well established by numerous 
Seg bit although this gelatine may be deto- 
nated like dynamite by means of quantities of confined 
detonating compdeition, when it is employed in strongly-tamped 
blast-holes, or under.cunditions very fa to the develop- 
ment of imtial it behaves very from 
h plastic preparations o oe 
than and r do 
composition te similar preparations do, to 
Pee dae Se oie those conditions ; but 
of confined fulminate 
J j it, although a aharp explo- 
risiede ar no destructivo action results, and a con- 
rtt o chiirge operated upon is dispersed in a 
finely diviii condition: 
com: the effects of these nitro-glycerine preparations 
with each other and with com 


d , the results appear to establish ,in 
point 

employing iron plates 1 supported upon an en 

a central ca j dal di of id autera] nücohned the 
charges being all about the same diameter, exploded by deto- - 
"natos of equal 


and simply resting upon the upper 
o e, compressed gun-cotton - 
conside ^*le indentation of the upper surface the plate, 
and lou; cracks in the lower surface; a species of nitrated 


-coton, dalle? tont, produced a much shallower in- 
Sentation, though sil a 


very ed one, but did not 
crack the & erc spat giu oniy e vey 
alight impression u n and none could be detected by 
the eye on the which the blasting gelatine was 


exploded. The ties, rought oug by past experience, 
which attend the contrivances of really comparative tests of the 
Ree MG e eds saca [Ross nder disati on, l 
well exemplified by the foregoing results, which were influenced 
"NE e. ma : 
PR Ae AL CR PRS a ee Friday, Continued 


from p. 45. : 
*. 


. 
. 
. e 


&o the force of a blow as applied by an imtiative detonatlone 
although in comparing two substancef of similar physical 
compressed gun-cotton and compressed nitrated gam- 
cotton or tonite, the superlority of the pare confpound over the 


mixture, in point of sharpness and violence of action, is well 
illustrated, eh of the result furnished ks erg ined 
e 


of the four explosive ts tried, viz, tonite, wi 
Fubsxsre which ahould ba experiar to Irene ice ta eeploatve 
force (£«. the blasting gelatine) demonstrates the important in- 
fluence which the comparatively great rigidity of the mass in the 
completeness and sharpness of 
it» detonation in o gir, and the great disadvantage under 


to pub, euis of cold, this plastic nitro- 
Broche preparation is made to freeze, its detonation upon an 
plate produces an indentation, as well as a destructive effect 


cotton, Similarly, the by the deto- 
pation Wf d upon & à n o ind caer, ir jut lite 
inferior to of gun-cotton, and decidedly greater than that o? 
tonite, if it is em in the frozen condition. 


holes in the lead were enlarged into cavities of « pear sapo (and. 
i ous diameters ; 


gun-cotton the fissure in the metal in this direction 
Lies iue ie of the block separated from the 


or filled with: sand or water, the effect pro- 
duced upon tho base of the block by the detonation of com pressed 
gun-cotton, was considerably more violent than with the other 
i indicating a sharpness of action which wus 
haved by tho blasting gelatine when used i a state 


When 
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Che teed Ber fu ail Pt 
ly the largest, 
parted 


was well illustrated; . the base 
blown oùt, the cavity prod 

and the mddenness co with hi 
ee tamping caused” the top 


m of á one. * 
ostve agents are app "s on 


get 

sci Ple cera the aera rd i A TERI 

seven, with use of & comparat: po 
pene confined, has Jed to attempty 

its non-semitivencss to nd die 
to operate either by virtue of their cog&pera- 
Wr cr oo ra ln of re- 
ducing, the very yielding character of. the or | both 
o of these attempts have been attended with considerable 
Thus the incorporation ‘of. ene De er of the 
Pe plosivo form of gun-cotton or ulose, in & very 
ded state, with the .gelatine, renders it so much more 
Ioue ad iere ere the open air 
by means of the strongest detonating cap now used for exploding 
dynamite, This effect appears to be less due to the comparative 
sensitiveness of gun-cottan to detonation than to the. modification 
effected fn ;the consistency of the material, which, thongh still 
plastic, offers decidedly greater resistance to a blow than the 
original gummy-substance. ‘The particles of hollow fibre of the 


motion was im 
e block also to be 


lication of blasting 


p3 


gun-cotion appesr.also'to have the'effect of absorbing small 
idis of ycerine which are less perf united with 
tton the remainder, and which, existing 


y de "do in somewhat variable proportions in the Harum have 


by this notification. of its composition ; on the contrary, its 
superiority à this respect to compressed gun cotton becomes moro 
manifest, as demonstrated by some of the experiments with lead 
blocks, while its action partakes of that sharpness peculiar to the 
détonation of the -cotton, as indicated by the fissure of 
See toto the situated beneath the e. Finely 


modifying the babel deme 
io detonation of the blasting gelatine, but its explosive force is, 
of course, proportionately reduced with its dilution with an inert 


Nobel has made the interesting obserrutión thet an addition 
to the blasting gelatine of a ae ae id 
rich in carbon and h which are soluble in ni 
such as benzol and l, increases to a remarke 
the non-sensitiveness to détonation of the 
this observation has led to experiments 
engineer officers in Austria, with a view of endea 
ves the blasting gelatino into a matrial which shox cotpete aa 
regards some special advantages in point of sefe 
totton in its application to military and na "purposes, and 
especially as regards non-liability to detonation or explosion 
the impact of rifle bullets. If boxes containing dry com 
-cotton are fired into from small arms even at a short range, 
gun cotton is generally inflamed, but has never been known 
E lods: It 1s scarcely necessary to stare that wet gun-cotton, 
Saura, eri DIM a v Os de. of water, is never 
inflamed under these conditions, the other band, dynamite 


its ordinary as well as in the frozen condition, The Austrian 
experiments indicated that the gelatine when intimately mixed 
et ota by e generally, though not invariably, 
osion by the impact of a bullet, but that when the 

pg E ee ia m to 4 cent, the material was 
Meier exploded nor inflamed, tho tm the frozen state, it 
Pas uitio tied on, "These results were con- 
sidered indicative of a degree of safety in regard to service 


exigencies, approaching that of wet com . gun-potton. 
The eam *gelatine still labours, however, under the 
disad of being readily infiarmable and of burning 
fiercely, consequently of giring Hee; Wea Optemite and dry 


gm-cotton, to violent explosion, or detonation, af Warned da ces: 


" . 
e . 









siderable bulk. Moreover, the camphoretted blasting 


is so dificul ofedetonation by the means o applied that 
a of a specially violent detonating mixture 
ustrian experimenters as being indispens- 


si ioe Nahe tho 
o to its proper detortation, 


ME Aedes tn ohne tently cessisse erii 

arogan i tedacing y the sensitiveness to detonation 

ion of gun-cotton and nitro- e is 

not to be traced to any phyalcal modification of that material 
q@xoduced by the addition of such substances, and no 
theory can at present be advanced to account for it on 


The camphoretted gelatine, like Nobel's original eee itself, 
bea Svar iehcpy bis qoippe dure 
; the surface of the mass thus immersed 
a a white and opaque, apparently in consequence of some 
small absorption of ar but no nitro-glycerine is separated, 
&nd'on to the air the material gradually assumes once 
more its o aspect, It has consequently been proposed to 
render the storage of Blasting geal ne comperatively safe by 
keeping it immersed in water till required for use, but the test of 
time-1s still needed to establish the unalterableness of the material 
under this condition. 


There can be little mont spl form, or bli in raros 
preperation, either at most simplê form, oz mi ed in varlous 
ways by the addition of other ingredients, Promien, 
of for great cectliacttles sa a detona ing Agén Adie 
for icu pin extending the application o ue to 

and it is not improbable that, h its 
eer dato Viol of ali erplostye ageats at pibe. prd- 

a 


Stee eon L que t that the complete bai eine 
freexing, of plastic saber N nitro-glycering, xu 
as Gqnanlte and the blastiug e hes effect of facilitating 
the trapzmission of detonation throughout the mass under certain 
conditions of their applications, że., when they are either freely 
exposed to alr or not very closely or rigidly confined, But while, 
under circumstances favourable to the detonation of these sub- 
stances, when in the frozen state, their full explosive force is 
thus much more readily. applied than when they are in! their 
normal (thawed), condition, tbe torn subetatbes are less sensi- 
tire to detonatiop by a blow or an initiative detonation. On the 
other hand, if subjected to the rapid application of gr@&t heat (as 
for example by the burning of portions of a mass of the 
substance itself) 2 detonatifn is m more readily brought 
about with the frozen material than if'it be in it» normal con- 


eats 
out explosion, nm time the combustion was so fierce 
as to indicate an approach to explosive action; but when the 


experiment was repeated on the sifme occasio with 15 Ib, of 
froren dynamite very violent detonation took place the 
material Bad been Durning for d short ime. - 

The foll asthe most probable explanation of 
this result. 2 mass of dynamite, as in cartridges, is 
exposed to sufficient cold to cause the lycerine to freexe, it 
does no! bocie anifonnly hardened E parti gala 


of slight variations in the Proportion of ae gc 


of the mixture composing th à 
unless the to cold be very ? pan 
portions of the cartri will be frozen A CE MN. 


than the interior. It may thus arise that pgrtlons of only par- 

y frozen or still unfrozen dynamite may be moregor less com- 
psc, or meong te 

and comparatively very cold dynem On exposure o 
such-cartri to a fierce heat very fxpidly ‘applied, as would 
result from thé burning ef & considerable ty of the material, 
some portion of one or othef of thy wou? be likely to 
be much more readily raised to the or point 
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fiammable portion of tht d to the temperature the confidence of its mst tigable "and staunchest 
for the ric eh ry a a Sov inAdilo spent friends received a dera ince will ended the rapport 
wil or ng ele e detonation a «parton tthe x i of much faith and fortitude to 
which will act as the initiative detonator to the remamder o Meanwhile, the o Nye ridens iei E 
dynamite, On separately, at one of their-extremities, | honours of important@ictortes won over wder, continued 
some dynamite cartridges which had been buried in snow for a ip ba generally recenied asa dangerous ee) curiosity, even 
considerable period, the lecturer has observed that, as the frozen for some time after its present position as one of, the most 
material gradually burned away, very slight but sharp explosions rtant induftria] Ps and cer? expla agents was 
(like the snap of 2 small n cap SS cs gin oppio) nois y secured for it, step. Dy step, by the 
occurred. from to time, portions of the frozen dynamutg | jalent and single individual, 
being scattered with some violence. Tthas come to his know- fier BM om He en oes the fortunes of 

that smal! Beate of hard-frozen lige ere o% continued to fluctuate, end much adversity a of ga 
er one pound have beendetonated by one career, until at lite es. became well underxt oS 
which was surrounded by the remainder. se s appe 1o its pofition as a most fo. be pe 
uq eee M ote oro erac They orig ce ae ase, grent rim diy asd m wh a degna o 
to the of assuming that, dynamite ii the Pa rris than that as- yet- 
stato is less sensitive to the effects-of a blow or Initiative pru et this clam has now bezone Corey 
detonation, than the thawed material, it may therefore be sub- | Since the lecturer last Ase on tie epee OE gas 


mitted without special care to the action of heat, for the purpose 
of thawing it. Instances of the detonation, with disastrous 
sema of even single ee frozen dynamite; through the 
qd eee ee a fire), have been, and are 
still, of not unfrequent occurrence, even h Mr. Nobel has 
insisted upon the application of heat 


incautious application of considerable heat (as for example by |, 


e cy only of 
warm water, ax tee sole reliable method of safely thawing dyna- 
mite cartridges. 

While the sensitivencls to detonation of- air-dry gun-cotton 
remains unaffected by great reduction in temperature of the mass, 
and while in this it presents advantages over lycerine 
peeperations, wet guntotton becomes very decid more 


susceptible to detonation when froren. Thus the detonation 
of gun-cotton containmg an addition of from IO to I2 per cent. 
ee eee ii e epit oF 
grains of strongly confined fulminate, and 200 grains are 

required for the detonation of the substance when containing 15 
to 17 per cent, of water; but the latter in a frozen state can be 
detonated by means of thirty of fulminate, and fifteen 
guis oe jan upon the margm of the amount requisite for 
a with certainty, No C AH 


per cent, of water, 
ucts formed by the explosion of 

spaces, both 1n the loose, and the 
its daonation in tho dry and the wet 
subject of study by Capt. Noble and 
Mr. Abel, the method of researoh pursued: the pene tu Hiat 
followed in their pablished researches on 
results of considérable interest į Roe E eg. vein 
the premina developed and and Phe orodudis Df explomon of dry 
and wet gun-cotton, havff been obtained, which are about to be 
communicated to the Royal Society. 

It may briefly be stated that the temperature of explosion of 
gun- SOLA ie morë than double that of gunpowder about 
| 4,400° C); thet the tension oE erotics, of osion, 

assuming the mifterial to fill entirel in which It is 
fired, is considerably more than du that of the powder- 

is under the same conditions; that the products vole and 
e oelon of dry y gun-cotton are comparative simple an: 

den under Terent conditicd as regents pressure 
thal thegriducls GF lioiii oF ary Zat Oto da ot dite 
materially from those of its explosion in a confined space, but 
that thone furnlhed by the detonation of we pun colton prsent 
i points of difference. Messrs. Nobel and 


Abe are etendiny thats investigations to the nitro-glycerine 


great advance Which has been made within tho last twelve 
years in our Énowledge of the conditions which determine the 
Pide actin or orphowis that substances un- 
dergo end whieh develop fr control the ence of their action, 
{ts paral sac ere iced uic ruinis inthe 
rien equ es sas on and a catiün of the two most promi- 
nent of modern expl agents, nitro-glycerine and Sesser 
Discovered at nearly ghe sème time, less than forty years 


the one speedily atmined ence, on account of 
apparent eese mhh which [reu d Do PERAI prepared and put to prac- 
tical use; a prominence short-lived, as rte the acre! 


mor ae voe 
Coating its eno d to bave been moved, 


. Botany 


cotton, seven years ago, this material has attained a firm footing 
as one of the most formidable agents of defence and offence. 


co a gn Eon) Hic hn ole ci i age 
and use of cotton; France hes provided itself with a large 
mp 1y for a ryote oe 
uncertainty of gun-cotton in the 
lui tages Ce a history, gave rise to a persistent 
scepticism its present appears now 
also about to adopt wet gun-cotton for and naval uses, 
But while the usefulness and gieat value of compressed - 
cotton in these important directions have been established, its 
tein elis bar vade bat slow progress as compared 
with that of th nitro-glycerine preparation known as 
Trani, vds a polat of oto raisin end convenience 
for general blasting glare can claim superiority over com- 
pecao gin cotton. in 1867 a number of dp te 
i gocking under Nobel's sapavislon, existed in different 
cotntries ; in that year the total quantity manufactured amounted 
to II tons; in another year the produce had risen to 78 tons ; 
in 1872 it had attained to 1,350 tons. iy edle, afterwards 
the total production of d was nearly tre and in 1878 
it amounted to 6, 140 tons. 
There are as many as fifteen factories in different parts of the 


word (incl one in Scotland) working 
under the su ion of Mr, Nobel, the originator of the nitro- 
glycerine industry, and some six or seven other establishments 


exist where dynamite or preparations ‘of very similar character 
are also manufactured, 

How far the rate of production of dynamite will be affected 
by the further development of the value of Nobel’s new prepa- 
ration, (ho blasting gelsHine, it Is: difficult to foresee, but there 
zppears great prospect of ran mportanti future for this very 
peculiar and interesting detonating agent. 

It is hoped that the subjects dealt with in this discourse efford 
interesting illustration of the intimate connection of scientific 


research with important practical achievements, 





] UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


n Dx. CARPENTER, Regar ak of, the University of London, 
pi ag sepia retirement f that office at the arnual 
of Convocation on A unanimous’ vote was 
recognising he long end vraie svn 1n the post whioh he 
had so long'held. ] : 
THx recent retirement of Prof. Balfour from the Chair of 
Botany at Edinburgh has given rise to two changes In the Scottish 
esmorlate, As successor, our readers know, the Curators 
ve appointed Dr. Alexander Dickson, the able Professor of 
the eod ae d of Glasgow. The botanical class 
has always been po pii ux e tn a Ua 


y x m upwards of 
clem-roon of the’ tus also, is so edi it riany 
of the 'auditprs ‘can mun 
| having cen unable evei to cci. f. Ur Dice is 


retirement from Glasgow ide as pect Qe way for a 

young botanist of TY Balfour, son of 
en aient ut by 
the Crown to the vacant chair, tor do of 


“Doctor of Sclenfie ia Bbtany some years ego with great 
eee sese te ret Council of the 
alae 
coe Thich bes wt n to the 
pas oe ae tiar cone Sale 
ee erable experience in clase-work under 
father, Mer ers under Professors Huxley and Sir Wyville 
Thomson, he enters on his Be ae een 
er as an original investigator or as a syccessful t 
he we doubt not, fully sustain the reputation of the Glasgow 
University, ; 

We are glad to notice that the School Board for London have 
decided that it wonld -be expedient to include the elements of 
natural science among the recognised subjects of class examine- 
tion. The object of this resolution is to transfer what is called. 
elementary science from the of subjects into the 

At present there is little inducement 
ce subjects, nor will there be until it be 
in schools. 


SOCIETIES AND ACADEMIES 
LONDON 
Royal Society, May 8.—''On the Sensitive State of 
d 


xg uote Rarefied Gases.” By William 
ttiywoode, P. S4 S. Fletcher Moulton, late Fellow 
SP Cinna College, 


e eor MONDE 
by electric discharges in vacuum tubes somotimes 


ys s»ensitveness on the approach of the: finger, or 


other 


uctor, to the tube. This is notably the case wr 
with an Induction coil & rapid break is used, or when with 
any constant source of an air k is interposed in the 
circuit leading to the tube. The character of the 

na, and the o which they showed for affecting 
the from the e during it led the 
authors of paper to consider that a examination of 


All the circumstances under which sensitiveness is produced 


a to agree m first, that there should beare 
taleriitiance in the current to the tube; and seco: 
that the individus! 


spark betwoen the machine and the tube, and a small coil with 


EM crac tee bs cil acon e le ean 2 
due to an atr-spark in the of 
of effects is produced, of which the feeblest 
“most The transition 


E 


not, 

often comparable and koana errs 

ends, being a battery, w an 
magnet, The efjot upon the faterlor is, ig 


> NATURE- 


[May 15, 1879 


y the conductor to thf electric tension on the- 
tube arid the space around it, caused by the 


Instead, however, of connecting point (P) on the tube with 
a large conductor or with earth, we may connect -it with ore or 
other terminal of the tube, And a further study of the subject 
shows that all the due to action from without may be 
produced by means of one or other of theseoonnexions, Connexion 
with the non-air-spark terminal gives the relief effects described 
a | abore ; connexion with the air-spark terminal gives another set 
of effecta. OP. ene His feit us to appertain of attie 


the relief given 
outer 


tion, while the termination of the 
pose colaman, ia ta neighborhood of point (P), followed 

a and then * recommencement of the. 
positive column tn-the direction of the terminal Each 
of these sectional discharges is in fact and complete 


terminal these are thrown directly in ; at the of 
connexion they are due to induction, ad exira. Tho ve 
part of what was originally neutral meets the tive column, 
and satisfies it as it arrives, while the posittre 


; le 
patch or ring of conducting material placed `n Stabe in 
i produced s 


|y ihis is the 
Solonis tsa be broken into a series i 
n ied confir tovarda the o end, an 
ving roster or éss length, according to posi e 
rings. thie peper isalt, anyomanii Are forward 
showing that these re strie not 


discharges i 
merely in. thiir drin bat also in their on and struc- 
ture. Bat the could hardly be produced within the 
limits of „an abstract. 209 2 oes 


from the about the authors next 
brite derived from the revolving mirror, and 
of a en jar, for the 


pea That the passage 
a ume sufficiently short in comparison with the interval between ' 
the discharges to prevent any interference between succesxive 


pulses, Certain te are then descbed which indicate 
that the discharge is effected, under by. 
the the tube from the sir keerminal of 
free electricity, of the sume name as the electricity at that 
terminal, In the case of areinduction coil, where the air-spark 
must be considered at there is evidence 
of a metral seme, Y sensitivences - The 
position of this zoné may be altefed by damping the impulses at 
either terminal; or it may be abo by, co 'one 
terminal gs pie dnd be so ed 
as to divide electrically a tube into sections, the two 
extremes presenting e di with & dark section 
between them. í * 

Looking at all these phenomena from an te point of 


terminal from which a proceeds, and the distance to 
which it reaches without & response from the other. 
And through thosa considerations with others detailed 


tions at 

those at the opposite terminal. 
In illustration of this view, sii estou’ M thon ven of the 

production of unipolar, or ` 
š och cases, the 


pass through the tube, returns by the way by which it entered. 
This cloees a series of the resglt ef which is that 
the from two can be made of equal 
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tinfoil of unedhsl size placed near the eds of the tube and me- 

Msn connected, and others with & strip of tinfoil placed 
S tabe, ell gave effects showing that e dipglhrge cannot 

be the tabe. The phenomena appear 

to 

coming 


that, in 

Nt a cron ost by the Duk ne negare 

FED: ont by the palse M t advances along the 
Pre a e process is repeated. The condition of 
things behind the pulse is more cult to determine, but an 
experiment with the.telephone gives reason to think that parts of 
‘the tube nearer to the non- -spark end are in a condition 
to demand relief, before those nearer to the eir-spark terminal 
have ceased to it. And on this acoount the discharge 
ro acie Po more nearly represented by a lary tongs than 

& bull 

How rnm remi obtained froni tha sensitive. state: iro 


pienas to ordii to ordinary 


predisposing 
as well as in the terminal 
of point strongly to the conclusions that all vaccum 
are di.ruptive ; and that sensitive differ from non-sensi- 
tive discharges mamly in the scale of the discontinuity due to the 


disruptivenezs, caning a between: tho two classes of 
to between impulsive and continuous 
in dynami j 


Mathematical Society, May 8.—Mr. C. W. Merrifield, 
F.R.S., president, in the chair.—Mesmrs. A, T. C. Allen and E. 
were elected Members, —The following communications 


JX ¥de c 0, and such that any given function can be expanded | took 
in the form aX -- B Y --yYZ t... „ Mr. E. J. Routh, F.R.S. 
numerical calculation of a class of and a 
. J. D. H. Dickson, —On the inscription 
of the regular heptagon, Rer. Dr. Freeth, 
Zoological Society, May 6.—Prof W. H. Flower, 
in the chair. A letter was read from 
rey A the ers of certain 
^ South Pacific 


species of "Wood-pecker, from the Island of 
nearseran, waith | hith he proposed to name after its 
rickerdsi,—A. communication was read 


from Mr. F. F.Z.S., containing the descriptions of new 
meis dad specs of Asiatic Tepido eri Heterocera. Eleven 
new were characterised and new species described. 
—Mtr, G. | reach Angas C.M.Z.S., the deveripions of ten 


new specfts of shells of the era Annaa and Pectwncnlus 
A communication was read Mr. W. A. Forbes, F.Z.S.,.on 
the anatomy of the’ African Elephant, based on the hts 
nec LE 
Exi tho Le tine, The structures of the thoracic, alimen- 
dés of this were described, 
‘compare ously published accounts of those 
EE car*species of Elephant. The most 
were those displa in the lrver 
ine py oe whole were not Detainee 
ab to make it advisable, in the or’#opinion, to separate 
Lexodon as a Tepus frofh prober.—AÀ. paper was reed 
on the question 

ns of the genus Æekimecidaris. 
pH Clifton Sorby, 
tenley Foord was 
elected a ello of the Sogety 2 The felld communications 
were read :—A, on to the history of mindtal veise, by 
John Artha? £.G.8. In this the axffhor described 
the phenomena of the depolition of from the water and 


uem of hot spinga, e illustrated in the Californian region, 
referrmg especially gU PUBL phur bank" in Lake County, 
to the steamboat fh Gia Smis of Nevada, ond P io 
Comstock lode. 
both amorphous and 
cially cinnaber and 
veins Tho 
and exhibit. the characteristics of ordinary 
great Comstock lode, which is worked fot eel 
SE cruda 
feet. The water in -thess minas Wes 
perature, bat now in the 


ud Ma ee 
as much os 
ways at 2 rather’ 
it iesnues at a 


tem] soles ah 157° Fahr. Tt is eatimated that at least 4,200,008 
QNA are now anntially pumped fom the orkings; and 
Ee dui E I eens of tbis heet, which he 

Eire sir fe as & lest trace of volcanic actimity.— Væ- 


vertical and strengthened by a strong ridge produced from 
the :acral crest, Vertebne in anterior daisal region having opis 
thoccelous centres, their lateral surfaces lo: concave, 
MUNI eel.—On- 
Mr. Norman Taylor. 

aris in the lower 


CAMBRIDGE 

Philosophical Society, May tz commmmication was 
made to the Society by Prof. T. Mc Hughes, on thé relation 
of the appearances of life upon the earth to the known breaks in 
the continuity of the older sedimentary rocks. In his mtroduc- 
tory remarks the author the manner in which he be- 
lieved the transference of the area of wth of sediment 
by gradual depression on one side and elevation on 
ae aad tolated Gat that there was stratigraphicil evidence 
of the earlier commencement of the accumulation of a continuous 
series in one area than another, and that often the direction of 
the movements could be inferred. To the com: migration 
of specles these movements he attributed the 
extinction of hose that could not adapt themecliey to tha Ew 
circumstances, the appearance of the colonies described by Bar- 
rande, and also the gradual introduction of new forms of Life 
throughout the whole of the sedimentary rocks. The principal 
part of the paper was upón the lest question, the author holdmg 

adco Hanging umen act cai 

mug of 


and then to Sith the 

as pearly coincident 
formation. He classified ihe baganing ad alo ne 
principle of grouping together all the sediment continuously de- 


porited in any one and indicated by corresponding intervals 
the period d wbich there was 1n that area Geundation oni, 
the deposition of the denuded material necessarily gomg on else- 
where. Then, ait oai of the calecuniony of tko 
showed that the various forms of life came in 
gradually ux compelled to move, and as their travelling powers 

eed tieso, from adjoining RM whee local conditons Had bad 


become unfavourable, out that they did not 

first appear at the or disappear at the close of any 
series of continuous deposits, but that new forms kept taming 
up all through, and that after a long whe 

Palenia leei change fad eocurmeds tue chapces being tha 
o nto. being that. 
uude qr VE changes had taken place in the 
surrounding e showed that thus the pa montological . 


evidence with regard to the per- 
as well as of oceanic areas, as “he sequence 
that there could never have been an 
oe PI e wa Sni iit He 
appealed to physicists to tell us whether chiefly to ! he transfer- . 
ence of such great masses of material to the coast lines 
of continent, or to secular cosmical action, or to both, we should 
refer this peristent creeping of earth folds in varlous directions 
at different times, . è 
"m. e PARS r 
Acadethy of Scientes, April 28.—M. Danbrés in the chair. 
—The following papers were read;—On the electric light, 
A *. e A 


sistence of continen 
of life on the earth 
ipterruptiun in the continui 


142.7 i LI 
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Hy M- Jamin (seo last wech 
experiments en 
pressure in Se E d 


's Narts 
Gournerie,—On the 
pde niege, by M. Borchardt,— 
~ The president of the Venus Tramit presented fas- 


“choice of modalı m 


to the embdhlanent of the Tiber at Rome, presented be 
« Dausse, Instead of trying to obviate inundations by high quay 


in which the river is narrowed 


‘pehaitive microphonlc transmitter f 
co 


are simply held in contact by a amall of paper folded. in 
= tok of V. The Sd fis ne has diaphragm and 
removed, a ‘fixed at one end on the wood, and at 


—On a new form of the problem of two bodies, 
M. ldén.—On a clas of nop-uniform factns by 
Mani eoretical and expetimental demonstration the 

folla . definition of tem : Temperature is 
sented by the length of calorific oscillation of the molecules 
of a substance, M. Pictet. He verifies theíe two laws : 


of theylengths of oscillation by the tempera: of fusion, should 
be & constant number fof all T lids. Sireni i 
ton ana 


up; = 
is now on a level with the old crater, 
J _out on the north side, and seen 
of lava are very frequent and Hvely 
on the intenor walls of the old,crater; they are 

ucts, &c., are described.}—On the laws of 


of one of the products Of the dissociation, so long as the tension 
of this poene 


studied. —On the form of muscular contraction of the muscles 
Sedi dg e D7 M, Richet, Between the principal muscles, 
that of the tail arx 


“that of the claw, there is as considerable à 
Me Goce RUM AUN. 
mane eim a Ritsemia pups: 

sonietimes finds planta of 


bensine), by MM. pred uh amd An 
the direction ‘of pressure in a 
—-On. the 


` 


by 
ithe agri ag Sacre Tie ST 
vessels, by M. Français- 
the heart's action ca gn: Bees constriction of the vessels 
o 


.—On the 

iron by ether or petroleum, E 
Lawrence Smith. The cast iron is ele iho Bay oi 
state. It a soluble matter consisting chiefly of sulphur, ^ 
ing in fme needles, like the matter which the author 
from meteoritic 


The effecta are moderation of 


—Effects of sal on the radiculgr ‘af the 
He polis cut certas evi cartel 


a 
made or 3 gam 
combined ao that there shook be a (of To grammes) perque 


hydrogen, by M. 
Ogier. He tried to determine the heat of combestion by 
means-of free oxygen ; whence he finds the union of Si + H, to 
be accompanied by a liberation of heat = + 2478 cal, which 
1s near the heat of formation of marsh gas (-+ a2 caL.).—On the 


limit of on of alcohol and water distillation, by M, 
Le Bel. c c 
of angelic M. Duvillier.— Transformation of camphic 
acid into camphor, by M De Montgolfier On the contracility 
of blood-ca: M. Rouget. In all vertebrates a con- 


trectlity (modi 
onl is an emential 
spy to reglon) an property of all the 


system. of salts of strychnine on 
molluscs, by M, Heckel, ies ids ow a ENS 
immunity as 1 of Asin > the 
degree anim of the Boison- is in inverse ratio of the 
"s ht. The toxical ena are of the same order 
edie ca ne is a, polson of the nervous 
| system - i a new op 
Se mal nn Me lane 


—Artificlal reproduction 


of natige carburettad iron*of Green- 
land; by M. Meunier, i NM a 3 


" 


` 
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MILNES CRYSTALLOGRAPHY 


Notes .om Crystallography and Crystallophysics. By 
John Milne, F. e (London: Trübner and Co., 
1879.) ry 

HAT two little treatises should have appeared, written 

at so near a date the one to the other as Mr. Gurney's 

and Mr. Milne's introductory tracts on crystallography, 
shows that there is at least some want at last 

to be felt for the means of studying that important but 

somewhat neglected science, 

And it is suggestive of some singles reflections that 
one of these little treatises should come from Japan 
written by one’ of that teaching body at Yedo, of which 
Prof Perry isa distinguished member. 

Is there a dgthand spyinging up among the subjects of 
the Mikado forgbranches of knowledge which have hardly 
obtajned a footing in ipstitutions in which scientific train- 
ing is given in Great Britain? Or là it that the Japanese 
have enticed«o their colleges Englishmen who are so far 
ahead of their c8lleaghes at home, that they are less tram- 
melled by routine, and endeavour in the instruction they 
give to the youth of Japan to work out a more complete 
and comprehensive curriculum for the student of chemical 
science and physics than is recognised ai home? What- 
ever be the cause, we have, in Mr. Milne’s little treatise 
as we had before in Mr. Gurney's, an attempt to supply 
an educational want. We must award to Mr. Milne all 
the credit which is his due for the intentlon this attempt 
involves, and for*his courage in undertaking it, with what 
was appgyentjy a small and inadequate equipment either 
in previous study or in the literary material necessary for 
making his treatise thorough dnd worthy of the purpose 
that suggested it. The book is concise and its form 
fairly well planned-; and if Sur praise cannot be extended 
to the execution of that plan the circumstances under 
which the little volume has been produced have to be 
considered in extenuation of the dispraise, But in criti- 
clsing it} it is essential to gonsider its seventy pages solely 
on their merits. Like Mr. Gurney, Mr. Milne follows 
Prof. Miller’s system of crystallographic notation, and 
endeavours to make clear the simplicity and elegance of 
that system. His first line, however, in explanation of 
the system, the sixth line of his Introduction, is, to say the 
least, infelicitous. ‘In this (Miller's) system,” he says, 
“the syrùbols of a face consist of three whole numbers, 
each of which invariably refer to the same axes;” a 
sentence in which, are’ compendiously represented ' the 
faults of tho- book, faults due partly to inaccuracy of 
mathematical conception, ‘and partly-to a móde of em- 
ploying the “English dfnguage, for which perhaps some 
excuse is to be found in a lo residence in Yedo, but 
which surely ene of fhe thrée home-editors, Mr. T. Davies, 
Mr, H. Woodward, and Prof. Morris, a have taken 
the liberty of correcting. s 

` What Mr. Milno-intended to convey in the above un- 
grammatical sentence aras, of course, that the symbol for- 
a plane és'eonstituted by three whole numbers firmed 
indices, which “may inelude ono or two zeros; the par- 

Vot. XX.—No. 499 zm . 
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ae 


by the position of, the index zP 






ticular axis te whiclpan index has reference being given 
symbol, If Mr. 
Milne would, for $ stance, cpnsi the application of 
his statement to thé symbols for the faces y, y, &r., 
of the crystal of .ciprite, which hé discesses on p. 27, 
and where the by he makes the blund 
result of put & (aia) fot (051), he wogld 
his statement Diente to the assertion “that these two 
symbols are identical, an assertign that would re- 


of Ngumann. 


In deducing on p. 16 the symbol of a zone from 


the symbols of the planes belonging to it the gufhor , 


proceeds on the tacit assumption that he has recten- 
gular axes to deal with, thus leaving unerplained the 
case of crystals belonging to systems referred to oblique. 
axes; and these form a large majority of the known. 


In his mode of treating the.problem by algebraic geo- 
metry in the last paragraphs on p. 17 he is certainly not 
to be congratulated, 

It is from this p. 17 that one begins to find the hope- 
lessness of this little book fulfilling, in its present crude 


form, the purpose its author proposes for it; that, namely,' 


of making the simple system of F. Neumann and Miller 
intelligible either to the student slenderly equipped with 
mathematical knowledge, or to the votary, too often the 
partizan of the system of K. Naumann. 

For itis evident that Mr, Milne has been unfortunate 
in his English editors Mr. T. Davies, a gentleman 
universally esteemed for his personal character as well as 
for a very complete familigrity with minerals and rocks, 
obtained by the daily handling and scrutiny of them 
during twenty years of service in the British Museum, 


undertook, it seems, to pass through the press the little 


book of which copies lithographed by a Japanese native 
had been sent home to him and to Sues iy Mr Milne. 
If Mr. T. Davies had enlisted the aid of some one who 
possessed a rudimentary knowledge of algebra and plane 
trigonometry he might have saved Mr. Milne's little book 
from' being useless. Then probably oo — 01; 00 — I0; 
11 — oo would have been written o Xo — o X 1, &c., and 
would have been intelligible, and such a misprint as that 
on p. a1, “ ,", (112) being (sic) the indices of the plane at 
sto [111] and [110]" might have been avoided. Of 
course a plane L” to [111] and [110] is (21a) or (110) and 
not (112); but Mr. Milne meant to write the two zones as 
[11]]and [iro] Misprints of this serious kind are very 
numerous ; other instances are (70%) for (/oÀ), (org) for 
(org) or (P — s) for or ($ — s) on p. 22; |W vw for 
UVW on p. a4; [312] twice for [312] on p. 26; the fre- 
quent omission of brackets where they are necessary: ior 
instance, akr — Zg instead of a’ (&r — Ig) on p. 17; and 
these are the sort of errors which puzzle a student who is 
not a fair mathematician, precisely the student for whom 
the book is meant, since any one possessed of a little 
mathematical knowledge would naturally prefer to have 
recourse to Miller's Tract on` Crystallography, a book of 
the existence of which Mr. Milne seems to be unaware, to 
judge from a note on p. 34. In a treatise on a science 
which presents to the student novel forms of notationethe 
want of even the’ mêst elementary acquainfince ‘with 
algebra thet has allowed the introduction into the type, of 
e. 


G . 
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in his, 
d that, 


dufewhe system of Miller to all the ineptitude of that 


* 


* 
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a comma to represent the sign gf multiplication in 
almost every equation, invests the expressions with a 
hopeless obscurity; “what for instaece would a young 
student fresh from a little ‘algebra gXke of the expres- 
PC,- cos PM, coa CA -- sin P A, 
sin CA,cos PAC whence PC? Mr. Milne's editors 
and nôt Mr. Milne are of ‘course to blame for this, 
though most"oá the other mistakes alluded to are his 


own. 
In a chapter on fhe projection of poles by the st 


“graphic method Mr. Milne gives a proposition for afing 


a pole [he means the projection of a pole] at given anfrular 
distances from two poles lying on the circle of projection, 
which 4s only a special and simple case of the more 
general problem. The description of the process is 
entirely unintelligible. If, however, the meaning be 
puzzled out from the figure it would seem that Mr. Milne 
is proposing a construction simple and ingenious, although 
to obtain it he has to combine the orthographic: and 
stereographic projections, His editors might have saved 
him from using the expression “two half-hemispheres '' 
on p. 38, if not also from the statement that the mono- 
symmetric or monoclinic system can present elght faces 


.for a single form. The chapter on crystallophysics is very 


unsatisfactory; after one’s expectations of somewhat 
transcendental physics have been raised by being told 
that for the correlation of the phenomena produced by 
crystals with crystal-structure, “the most valuable hypo- 
thesis would probably be that of molecular vortices," one 
is certainly surprised to be told that in the orthorhombic, 
monoclinic, and triclinic systems “there are two optic 
axes or directions of double refraction''—or again, that 
“ sections in triclinic crystals cut perpendicularly to the 
optic axes when viewed in a polariscope show a series of 
tings round each axis. Between the axes these are 
drawn together and may meet to form a lemniscate.” 
One is inclined to ask whether Mr. Milne has a distinct 
idea as to what a lemniscate curve is, and how he cuts 
the section presenting these phenomena ? 

In speaking of heat conductivity again, the author 
places the rhombohedral and orthorhombic systems 
together in one category, and the tetragonal system in 
another, The errors, often arising in carelessness but 
sometimes in ignorance, to which these criticisms apply, 
have been selected merely at random. It has been 
necessary, however, to make these criticisms in the in- 
terest of the student, who might be repelled from a subject 
when he finds what should be a simple statement appa- 
rently untrue or unintelligible, whether on account of 
misprints or of obscurity in the language, in the thought, 
or in the author's method of demonstration. But having 
performed this duty to the student of a beautiful but much 
neglected science it would be ungenerous to a teacher in 
far Japan, not to point out that it is still within his power 
by recasting his little volume to fill a decided gap in our 
elementary scientific literature, He has the courage and 
the ability, he needs only a little more familiarity with 
the subject, a good deal more caution, and perhaps 
somewhat more of modesty, to enable him to fulfil 
the not very ambitious purpose he laid down for him- 


self he sent his little work to be published in 
E d. ~ e. 
N. $. M. 
= . è 
. . 


MATHEMATICAL PROBLEMS 

I. Mathemgticg! Problims on the First amd Second 
Divisions Df the Schedule of Subjects for the Cam- 
bridge Mathematical Trifos Examination. Devised 
and arranged by Joseph Wolstenholme, M.A. Second 
Edition, greatly enlarged. (London: Macmillan and 
Co., 1878.) 

I1. Solutions of the Cambridge Senate-House Problems 
* and Riders for the Year 1875. Edited by A. G. Green- 
hill, M.A. (Same Publishers, 1876.) 

III. The Same for the Year 1878. Edited by J. W. L. 
Glaisher, F.R.S. (Same Publishers, 1879.) 

IV. Graduated Exercises in Plane Trigonometry. Com- 
„piled and arranged by J. Wilson, M.A., and J. R 
Wilson, B.A. (Same Publishers, 1879.) 

V. Geometrical Deductions, Riders, and Exercises, based 
upon Euclid, Books I—IV. (Stewart's Mathematical 
Series, 1878.) 

A COMMON purpose pervades these fiye works, viz, 

that of affording practice and aid jn the solution 

of mathematical problems. Prof. Wolstenholme, wijh a 

marvellous versatility which has long placed him in the 

foremost rank of “ten-minute conundrum” makers, 
sends forth a volume (L) which now confains 2,815 pro- 

blems in place of the 1,628 which he published in 1867. 

Further, his book has increased in all the directions in 

which it is possible for a book to grow, and the number 

of valuable hints scattered throughout the volume has 
been greatly enlarged. Dipping into the book here and 
there we are fain to cry out ^ Prodigi-ous!” with worthy 

Dominie Sampson, and to think this problem-compelling 

Briareus ever 

tes his anxious breast, 
In solving problems mathematic.” 

We have long used the earlier work with profit to our- 
selves, and, we believe, to the advantage of our pupils 
preparing for Cambridge scholarsfip examinations; this 
new edition is an improvemem upon the old, and in its 
line seems now perfect. What we would much like to 
have is Prof. Wolstenholme's solutions of his questions, 
but we fear the public, needed for the purchase of such a 
work, is not yet in existence. Ijoubtless there afe many 
errors in the text, but these can only be found out by & 
freo and long-extended use ; however, we have noted in 
question 443, for the second cos!Ó read sin!Ó; question 
925, for a? 2a ; p. 192, lines 2, 5, put - before A. 

In the volumes IL, III., we have a welcome eevival 
of a fashion which has of late years died out; it never 
prevailed to any great extent, but its occurrence was 
generally traceable to the influence of some one or two 
enthusiasts, who, for the benefit of jupior students, were 
“willing to put upon record neat solutions ef elegant 
problems, not counting the dbst of publication. Such 
collections as these are especially valuable, and the 
volumes befôre us saem quite equal to their predecessors 
in the same field. A no¥elty ip IIT. $ the publication of 
additional remarks, on some of questions., For 
instance, a concise „general yatement of the method of 
least squares is given on pp. 162-169; on p. 8 is a note 
on circulating d , ande notes occur else- 
where.» In this work (III.) we havg detected several 
small errors, . 13 line ls pud LUE P. I4. 
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there are fhree erras ; p. 147, line 7, dele “‘is 7)’ there 
are two other errors on this page; p. 187, we have a 
vagyo reference to Boole's Differential tions, and a 
misprint lower down; there are other. minor errors easily 
detected, but when correcting pp. 114 to 116, somebody 
must have had his eyes shut at times or he would not have 
passed: such a number of clerical errors, 

In IV. we have a fresh work, well adapted for the 
higher forms in schools, though the examples are in som 
cases difficult. There are good notes, and the whole 
book may be recommended to students reading for 
scholarship or for college terminal examinations. We 
could put our finger upon many a mistake easily detected 
by an advanced student, so that we should advise junior 
pupils not to spend too long a time upon the questions if 
they do not succeed in getting the same answer as is given 
in the text. In making this statement we are bound to 
say that the number of mistakes seems to be no greater 
than is almost inevitable in a first edition. 

The manuq} “Y. contgins “more.tham 160 deductions 
which have begn set at public exambiations, worked out 
in fyll as examples, tggether with a ‘collection of speci- 
men examination papers, which have been set at the 
examinations, Cambridge Mathematical Tripos, London 
University Matficulafion, &c." This fuller title gives a 
good idea of the scope of the work: it aims at doing for 
junior students what is done for higher students by 
McDowell's exercises on Euclid and in Modern Geometry, 
We have only been able to look into the book casually; 
we have found the parts so examined correct and put in 
such a way that a lad acquainted with the text of Euclid 
ought to have no difficulty in following the proofs here 
given. The ‘student has to draw his own figures. The 
printing is good ‘ind so done as to assist the reader in his 
work.. From, the initials attached to the preface we 
should infer that the compiler is Mr. A. T. Fisher, whose 
“Book of Algebra” in the same series we commended, 
at the time of its publifation, in these columns. ; 

: . 


no 


LETTERS TO THE EDITOR 


by he . Neither can he undertake 1o return, er 
te wrth the Wri of, rejected manuscrigiz. No 


is impossible otherwise lo ensure the appearance even of com- 
|o woncetns containing interesting and nove facts.) 
o> eR Spectrum of Brorsen’s Comet 


' [Have to thank Dr. Marshall Watts for having called atten- 


tion to a paint of some interest with regard to the spectra of 
with the 


zad not baring Serer at the time of "to examine 
the question Aie M of carbon, I ed the 
was the first er flare spectrom of carbon. . The difference, how- 
erer, in the of the bdhda in the two spectra of carbon 
is e quanliiy which ile aot ele nie pall facia ee 
ofa cometary spectrom, it is but g small fraction 
than onp fotta) cc the discordance between Dr. H z 
messures in I 


. 


-metres, whilst 


in compared the line 
at the edge of the Aona bani (wave-length, 5198°3) :— 


Tenth-meres  - eet Width of Sli. 
Apell 19:05 t0 bine ... 5190 ... O'O09 in, = 16 tenth-metres, 
» ed A wee 5191 es » p 
com wave-length bright of the comet- 
bend, hal? the th of the alcohol-Hine (= 
been a ur mue vll wp DA waye length of the beght 
the comet-band in the yellow was to be 24 tenth- 
metres to the red of the edga of the alcohol-band at 5610'5, or 
ats allowing for the width of the alit, which was 0°033 in. 
or 65 tenth-metres, The position of the blue band was esti- 
mated to be i » coincident with the blue band of 
alcohol at 4834, but this determination is very rongh indeed, 
The dispersion used was that of one “'half-prism,” vir, 20° 
from A to H, equivalent to four fiint of 6c? with a mag- 


com afterwards the flame and vacunm-tube spectra of 
carbon with the width of slit and other conditions of observa- 
widely docte Qr esed lerioeetle CURIE RS cas or 
y ta possible to mistake ane for 
the other in estimating a coincidence. I may add that the 
spectrum of Coggie's comet also was found to be identical with 
second spectrum of carbon. With to Dr, Huggins’s 
observations of Comet II. 1868, and "s comet, Dr. Watts 
does not give his reasons for the assertion that the com 
was the first spectrum of carbon. According to the 
given by Dr. Huggins, the In olefiant gns is 
different from that fü oltre cll, which © prexeme h the 
first and the comet-spectrum agrees with the former. 
As far as I can judge, this is the which we have ob- 


tained in vacuum-tubes, whether contain alcohol, carbon- 
oxide, carbon-dioxide, or olefiant I do not wish to enter 
on the ion as to whether the in the carbon-spec- 
tra from differences of chemical oom or of mole- 
caular condition d on temperature, though I may remark 
that the samo vacuum-iube gives quite a different spectrum when 
Leyden jars are introduced into the circuit, 


W. H. M, CuxisTIE 
Royal Observatory, Greenwich, May 17 





End-on Tubes, brought to Bear upon the Carbon and 
Carbo- Hydrogen Question 


IN NATURE, vol xx. p. 28, there is an important paper 
Dr. Marshall Watts, SUR Pon ches panes cr 


p certain long. ed polnts in 

, and to the satisfaction, I ho every onc. § 
Fintly, Doctor alludes to the recent case of Prof. 
Mes, ds U.S; ha last t the 
green af 's omet with the green band of a Bunsen 


e^ 
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of very 
: wheo the subject is seen only fathtty itt 
pam in a difficult astronomlésl observation, sach mimte 
difference of place might well be ed in comparison with 
the ‘enormous difference or anomaly of an older, almost historic, 
record, whose large eight times than the 
other Tta rali de thing which both . Christie 
and Prof. Young had before them, either to prove or disprove. 


. And as they have now each of them independently assured 


special php eae s fhe end of a, tuo In the 
air, that the enormous anomal of old no longer 

liey both deserve our best Haad 
But next for those who work in-doors with 
lights and more 
answer, with a 


of the coal. 
which the 


too, 
. 2,” but which I call stm 


e 
occu ii dere No DM Ken d J denhas fo i b 
in blue basg of eray candle, lam or coal-gas flamo, 
and he has given the jose peii ing c 
exceeding accuracy, fact, onl a 


carbon, it 
to 


R of ir. 
Toot brilliantly, in tubes of sch rich carb 


"Now it is not a little singular as a coincidence merely, that I 
actuali: , after an interval of several 


which is in pr. 
A coal-gas and air blow:pipe e, end-on, was set up before 
the po,on one side of the table, and on the aside 


with its telescope -first into the tube, then into the 

flame, then into the tube, The prism train had the 

33. between A and H, the telescope a - 

power of r0, and its pointer “was one of. Ma Hifgem 

latest and most steel wedges of almost infinije sharpness. 
s 


The alit was made emoeedingl narrow, the definition in the 
Ves M a a ia and then Prof, atti 


strana parted etait thin but exceeding! 
which looked bicis man igs y A 


EERE raS pe ewe a i atic ae ei pem MU e 
alcohol tube, and clamped the pointer in that exact spectrum 
place, . 
I then rotated the whole instrument round to the blow-pipe 
and asked him ‘‘ What is the pointer on now ??* 
the first and line of the blow-pipe flame’s green 
band,” he Alexander ‘Herschel’s- green giant of 
carbo-hydrogen, and it is admirably bisected too, 
eT erie ba to tlie alcohol tube, ani ford tie 
accurat bright present there, 
nl went oe a EE 
perfectly agreeable to what Prof. man ala the compound 


carbo-hydrogen’s flame s We rri Pcia M 
: ilar lb gud bei 5 5 sie 


cane oe 
to compare aS nel ath ee ase ice 
that used by Prof. pia Hp employing an alcohol spark 
a gis 
The second line of the ee flame's green band, thongh 
much fainter, is also distinctly seen in the end-on view of 
aleohol tube's spectrum, and anw answers ei a similar test 
pd as the first]ine. Wheref d beg to ask, how 
hold any other view than Haf carbon, ek pure chemical 
cement, end (he mort refractory that la ova, has no 
electric spark temperature; apd what it then is, 
to exact measurement with large E ectly i 
spectrum to thet of the compound gus, 5 which 
i pa a will tl casing ta nee in ‘the electric 
tubes, begins its spectral manif ons in the very mode- 
tallow candle : a matter to 


z MM 


The Victoria University 


IN the article on the Victoria University in the last number 
of NATUxE, I observe somo inaccurate statements regarding 
the Queen’s University in Ireland. 

a ee de ta 





there are no any college, 
conducted in lin lia by the, oaths of the university, WAG. 
for the most part, are’ pete ee collega; bat there 


ace ione (oxen who are Dol professors, and also somo 





professors who are not examines. A. jJ. C. ALLEN. 
Peterhouse, Cambridge K . E 
Maps of Old Geological Coast‘ines, &c;, &c. 

I Notice in Woodward's "Manual of the M. ” when 
speaking of the ‘Boundaries of*Natural Hiftory vinces,” 
P 352, the follo 

‘The seas are divi by continents and influenced the 


emporancous to determine the positions of 
land and water, &c., in past geological ages? W. 
popisy 


[In reply to“ W. W.’s” interrogatory, ‘‘ May not the occur- 
retos of different species in different parts of. contem 


coast-lines, ' 
Godwin-Austen, Forbes, Quenstedt, aagen, Hebert, 
E ceami aante others er pos eo remains to be 
x4 WW W."Wannot do Better thare take up 


er 
ys 
threes successive with £ 

a hammes in one's hand, let 


knapsack on one's back 
admirablepapers by Dr. 
Chas, Berrois of Lille tell i—E. W. . 2: - eat 
. 2 
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Note bn the Iodobrorhite of A.'v. Lasaulr 
tola Tenens er peas it 1878 A, v. Lesaulx 
has a new silver baloid mineral, havitfye 


composi- 
tion AgBr, AgI, or CHBr,I, which he cites as the 
EOM tt Meal ceni eryvaliied toréter 
in nature, ` Séveral chloro-bromides of silver have been found in 
uu UE E pe s 
an has 

which should be called chlerobromiodiae, was psa 
with beaudantite tn a mine in the district of Ems, Nassau, in the 


are very 
ESE of a knife, and they possess a good 
f lustre. Qui analyste they: were fomid to contain sm 





Silver " 59°96 

Todine 15°05 

Bromine 17°30 

: Chlorine 709 

99'40 
In 1876 I some of this substance artificially by fusing 

together the iodide, and bromide in the 
I 26°1692, Br 41878, AgCl 31°9600, w. gives an 
tc ^ 
Silver ° k 601336 
Iodine ° 147143 

» Bromine e i 5d 

i 779053 

i S o. : 100-0000 


The substance was prepared with other chlorobromiodides of 
xilver in order to seo the extent to which iodide of silver (which 
contracts considerably when heated from 142° to 145'5' C.) 
modifies the coefficient of expansion of the chloride &nd and ronid 

Thien do no! E The nli NA 
are given free. o Roya! eae: vol xxv. 1877, 
" On the Effects of Heat on some Chloro bomini of Sliver, Ts 


E to 67066. A. v, Lasaulx 


expansion 
Between 125°5 and 131" 
‘etree DE 5 andthe Sas de e 
poemscmer tiro pgints of eod, E the one at 1 C. 

the other at or about 153 C. pel pon preg kon t 
coefficients, taking volume at o” T as unity, easy m — 

Volumoat o° C. = t'0o0000 

» 1255. = 1015331 


” s 5° = = 1-048686 | 
n 750° 


It is b qu de ew et chloro- 
pum tt A also bo found 
dyer mines, G. F. RODWELL 


e ERES 
5 Inherited” Memory 


Hava had my attontion balled, of late, to the 
«nigration of birds, I hero of coure been Interested 
. Préf, Newton, and 1 cannot 
e" link ” which con- 
yas pei Dee i 
men is not Dr.S Carpenter one of 
Willem) who consider that when we say an event has made ‘such 
aan impression on us that we shall never it"—»^e are not 
<serely using a metáphor, bet stating a fact? ME 
4nalogous P on the braine really 
to memory—is it not possible 


5 it underwent 


iios ids may 


its ancestor’s 


cary pert 


consider, 


young berg st last 
fers a knowidige ot do wey, ea is capabla pf performing 


the journey alo: . 
«inherited memory” be as a fact, what & flood of * 
figi thrown on many posdes w heve Wrherto been classed 
i Ness such as the building of birds’ nests ; the pointes 
ing of puppies, the know animals 


and wrong food, and of and enemies; lam not 
Mec TEE lant coon tings HERE on morae pcd Ju bibe 
nature. When I wase child I had a:dread ot wole MET 
common thing with children), and I find the dread reprod 
in one of my own children, xet md ee so. long 


extinct in that we should probably have to go 
many ns before we met the nurses who 

by treating to give them to the wolver May 
not be a case of ‘ inherited A. B. 


Intellect in Brutes 


Somme years ago the late Hon. Marmaduke Maxwell, of 
Terregies, took me to his stable to show mea cat which was 
at the time. up a family of young iat The cat 
some weeks © ualy a litter of kittens, three were 
taken away and d X after their birth; next day it 
was that the cat had her lost Kittens by ikres 
rats which she nursed with the two remaining kittens; a 
afterwards the two kittens were taken away, and the 
very shortly replaced them by ‘wv more young rats, and at 
Hou Few thes die young ut Wish vcore conic is ad 
empty stall—were running about quite briskly, and about one- 
third grown. The ee to. be oat when we wea nio 

le, bat came in before we left ; she immediately jamped 
over the board into the stall, and lay down; her strange foster- 
family at once ran under her and commenced sucking. What 
renders the circumstance more extraordinary is, that the cat was 

in the stable as a E eae 


TIE P. DuDGEON 





Phosphorescence 


IN regard to the effect of heat on ponet your 
correspondent in last week's number will that almost similar 
phenomena have been observed by Dr. Draper, who treats of. 
the whole subject very fully and satisfactorily in his c en de 
Memotrs,? G. S. THOMSON 

Clifton, May 18 





AN INDUCTION-CURRENTS BALANCE} 


[MMEDIATELY upon the announcement of Arago’s 

discovery of the influence of rotating plates of metal 
upon a magnetic needle (1824), and Faraday's important 
discovery of voltaic and magneto-induction (1831), a 
became evident that the induced currents, cir 
a metallic mass, might be so acted upon either oy voltaic 
or induced currents as to bring some new light to bear on' 
the molecular construction of metallic bodies. 

ane ion was particularly studied by Babbag 

erschel and by M. Doves who construct 

M balance, wherein two separate induction z 
each having its primary and secondary coils, were j 
together in such a manner that the induced current in, 
one coll was made to neutralise the induced current A 
the opposite coil, thus forming an induction balance, 
which ek gave the name differential dieto. In 
those da ysicists did not possess the exquisitely sen- 
sitive Aai adipa and other means of research that we 
possess to-day, but AU important results Here 

P4 “On an 


Indnuction-Currents 
made therewith.” qha Curt nates ond Experimental jmercis 
"Ta Rive, radi on Rls,” vol L cep v. Fis hey 
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obtained to prove that a vast field of research would be 
opened if a perfect inductipn balfnce could be found, 
together with a m of correctly estifnating the results 
obtained. In experimenting with a microphone I had 
ample occasion to appreciate) the exquisite sensitiveness 
of the telephoge to minute mduced currents. This led 
me to study the question of induction E aid of the tele- 
pese and microphone. The results of those researches 

ve been y published.! 

Continuing this line of inquiry, I thought I might again 


“attempt to investi the molecular construction , of 


emg ctals and alloys, and with this object I have-obsaimed, 


after numerqus comparative failures, a perfect induction 
balance which is not only exquisitely sensitive aaea 
but allows us to obtain direct com ive measures o 
the force or disturbances produced by the introduction of 
any metal or conductor. 

e instrument which I have the honour to present to 
the Royal Society this evening, consists (1) of the new 
induction-currents balance; (2) microphone, with a clock 
as a source of sound; (3) electric sonometer, or absolute 
sound measurer, a late invention of my own; (4) a receiv- 
ing ile hone and three elements of Daniells’ battery. 

to have a perfect induction-currents ce 
suitable for physical research, all its coils, as well as the 
sire and amount of wire, should be equal The primary 
and secondary coils should be separate, and not super- 
posed. exterior diameter of the coils presented this 
evening is 5$ centims., having an interior vacant circular 
space of 3$ centims., the depth of this flat coil or spool is 
7 millims 


Upon this box-wood spool are wound 100 metres of 
No. 32 silk-covered co wire. I use four of such coils, 
formed ihto two pairs, the secondary coil being fixed per: 
manently, or by means of an adjustable slide, at a 
distance of 5 millims. from its primary; on the second 
similar pair there is a fine micrometer screw, allowing 
me to adjust the balance to the degree of perfection 


ese two pair of coils should be placed at a distance 
not less than 1 metre from each other, so that no dis- 
turbing cause should exist from their gpk 
The two primary coils are joined in series to the 
battery, the circuit also pesung through the microphone. 
In place of the telephone have sometimes used a 
etic enam the swing or the arc described indi- 
and measuring the forces! I am at present en- 
upon a very sensitive voltameter, which shall 
icate and measure the force of rapid induced currents. 
The telephone, however, is well adapted as an indicator, 
but not as a measurer of the forces brought into action. 
For this reason I have joined to this instrument an instru- 
ment to which I have given the name of electric sono- 
meter. This consists of three coils similar to those 
already described, two of which are placed horizontally 
at a fixed distance of 40 centims, apart, and the communi- 
cation with the battery is so arranged that there are 
similar but opposing poles in each coil; between these 
there is a coil which can be moved on a marked sliding 
PIE in a Hae n these two 
posing primary coi € centre coil is the secondary 
ore and connected by means of a puente clanging Kok 
with the telephone in place of the induction-balance. 
this secondary coil is near ama edes coil we hear 
loud due to its proximity. same effect takes 
place if the secondary coil is near the opposing coil, 
except that the induced current is now in a contrary 
direction, as a similar pole of the primary acts now on 
the opposite side of the induction-coil ; the consequence 
is that as we withdraw it from one coil approaching the 
other, we must pass a line of absolute zero, where no 
Current whatever can be induced, owing to the absolute 
cag thin Doren nd 1878, apd January =o, 1879 , Society of 
T March za, 1879- . 
» Journal, Docesnbot 13, 1878. e 
e 
. e 


[May 22, 1879 
equal forces acting equally on both sides of the induction- 
coil This point is in the exact cdhtre between the two. 


coils, no matter how near or distant they may be. We 
thus a sonometer having an absolute zero of 
; each degree that it is moved is accompanied by 
its relative degree of increase ; and this measure may be 
expressed in the degrees of the millimetres passed 
h, or by the square of the distances in accordance 
with the curve of electro-magnetic action. 
es we in the oul of the induction-balance a piece 
mi say copper, bismuth, or iron, we at once 
duce a disturbance of the e Ret it will give ont 
sounds more or less intense on the hone according 
to the mass, or if of similar ae eon ing to the mole- 
cular structure of the metal. e volame and ra 
of sound is invariably the same fora similar metal If 
by means of the switching-key the telephone is instantly 
transferred to the sonometer, and if its coil be at rero, wo 
should hear sounds when the key is up or in connection 
with the induction-balance, and no sounds or silence 
when the key is down or in connection with the sono- 


meter, If the sonometer-coll was moved through several 
degrees, or through more than the ired amount, we 
should find that'the sounds ipcrease “when the ke 


is 
depressed ; rue bent veda a 
there is absolute equality, if the key is up or down, then the 
degree on scale should give the value of the difturb- 
ance produced in the induction-balance; and this is so 
exact that if we say,& silver coin whosé value is 115°, 
no other degree will produce ity. Once knowing, 
therefore, the value of any metal or y, it is not neces- 
sary to know in advance what the metal is, for if its 
equality is 115°, it is silver coin ; if 52, iron ; if 40, lead ; 
if 10, bismuth; and as there is a very wide limit between 
each metal, the reading of the value of each is very rapid 
a few seconds sufficing to give the exact sound-value of 
any metal or alloy. 
ing the course of these experiments with this in- 
strument I noticed that my own hearing powers varied 
very much with state of health, weather, &c., that differ- 
ent individuals had wide differences of hearing, and that 
nearly in all cases one ear was more sensitive than the 
other; thus whilst'my degree of hearing was 10°, another 
m ae orig T A in the other.” s 
r. Richardson, F.R.S., who dpon my invitation inves- 
ed this subject, became, so impressed with the value 
the instrument as an absolute measurer of our hearing 
; and its capabilities of throwing much light upon 
Its relation with health, that he has* undertaken a series 
of researches which will extend over some time, and 
which I think, from some facts already ggined,*will be of. 
great value to the medical sit. These erperi- 
ments are now in his very able hands, and he will in due 
time announce the results to the Royal sare G 
If an observers hearing is limited to 10°, how can we 
hear results below this line? I should have stated that 
when used to measure the hearing power, we determine 
on a constant standard of force such as one element 
Daniell, but if we increase the number of elements we in the 
same ratio increase the inductive disturbance, and thus by 
a large increase of force bring within our range results too 
feeble to be heard without its aidethe sonometer con- 
stantly, however, giving the same degree fer equality as 
the increased force is also us€d on this instrument. Thus 
in our measurements we can entigely segloct the amount 
of battery,as its ive results remain & constant. 
As a'rule three Damiell elemengs will be found quite 
sufficlent, and this wtak force is*so exquisitely 
sensitive that it will find out the est fraction of 
difference in wejght or st&ucture metals. Thus two 
silver coins such asa shilling, both quite new, and both 
apparently of the mhe weight, will be fqund to possess a 


x T$ this porigon of my instrument w usedbus a meant of our horr- 
ibid Mars ie ance ir Time e 
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difference gf weight which tho instrument at once indi- 
cates, e e , 


The follo ts will show itg exceeding 
sensitiveness ita ide field ur aben TAA £4 Rn. taser 
ment of reecarch. : 

p e ine ee a the induction coils 
any conducting y as silver, copper, iron, &c., 
there are set up in thes bodies decis curenta which 

upon the primary 7 coils, pro- 

ducing extra currents whose force will be proportional to 
the mass, and to its specific ing powers, A mil- 
paume of wire, finer than the 
uman hair, can be loudly heard and appreciated by direct 
and its exact value ascertained. We can 

thus weigh to an almost infinitesimal degree the mass of 
PeDe a aotan o ans if we take 
they A e i eiee a p 
ical in form, weight, and material, 

they will be completely balanced by placing one each in 
the two ided that for these experi- 
ments there is an adjustable -place in each pair of 
coils, so that each coil may lie exactly-in the centre of the 


meter, or, by lifting the supposed Heaviest coin at a sli 
distance from the fixed centre line, the pea 
degrees thatthe heaviest Coin 1s withdrawn will show its 
relative mass of weight as with the lightest. I 
have thus been able to appreciate the difference caused 
by simply rubbing the shilling between the fingers, or the 
difference of temperature by simply breathing near the 
.coils, and in order to- reduce this ity within 
reasonable limits, I have only used in the following ex- 
periments 100 metres of copper wire to each coil and 
three celis of battery. . : 
2. The Comin ape diahabing value of discs of different 
: metals, all of the same sire and form of an English 
and m 1n millimetre degrees, by the sano- 
meter, 1s the following :— : 
Silver (chemicet! Jo. 12 
Gold eee tg 


Copper (antimony alloy) 40 
Med tn a as 





Silver (coin) epa 
Aluminium Antimony  .. .... 35 
ud Sune ia alloy) vor qe 
A o wf 20 
ci Vest were cina m en Bical $e s we IO 
ss ogee, rel cuyo uario Rb antimony alloy) ... 6 
Iron (ordmary) .... .. 5a | Spongy pre) .. 3 
German gilver ... Mu CER ud DE 


These numbers do not agree entirely with any lists of 
electrical conductivity I have yet met with ; the numbers 
are, however, invariably given by thé sonometer, and ‘the 
divergence may be due to NEU arci of structure of 
the metals when formed into di Future investigations 
with this instrument no doubt, give more correct 
values than I have been able to obtain with my limited 
means of research, ; : 

.3. It will be seen from the above"that the instrument 
gives very different values for eek metals or alloys; 
consequently, we eannot obtain a by employing 
two disks e£ different m ; and the instrument is so 
sensitive to any variatidh in mass or matter that it 
instantly detectssthe difference by clear loud tones on the 
telephone. If I place two gold soverpigns of equal weight 
and value, one in gach coil, there is complete silence, 
indicating idéntity or equality between them. But if one 
of them is a false sovereign, or even gold of a different 
alloy, the fact 4s instantió detected, by the electrical 
balance being disturbed, The instrument thus becomes 
a rapid and perfect coin ,detect&sg and can test any 
alloy, gi instantly its electrical value. “Phe ex i 
sensitiv of thts electrical test -I shall demonstrate by 

. 


. * ~ 
. 


Iron (ch ically pure) ... 45 |- 


c 
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experiment this evening. ing. Again, as coms, it 
resolves an almost enagical problemi. Thus, if a person 

puts one or several coins into one pair of coils, the amount 

or n value unknown fb ayeee 1 pave only 


to introduce into opposife coils, 
cessively, as I should welahts in a scale, and when perfect 
balance is announced by the silence, the*amount in one 
box will not only be the same nominal value, hut.of the 
same kind of fom. °. 

4. We fnd by direct experiment with “fhis instrument 
that the preceding results are due to electric currents 
naajed y dope call ane Dut eee 


that the balance is destroyed, for, if we take ff^" 


insulated spiral disk or helix of co wire, with its 
terminal wires open, there is no disturbance of the 
balance whatever, notwithstanding thet we have intro- 
duced e comparatively large en or copper wirt * but 
on closing the circuit the is at once very power- 
fully disturbed. 

If the spiral is a flat one, resembling a disk of metal, 
and circuit closed, we find that loud tones result when 
the spiral is placed flat, or when its wire is parallel to 
those on coils; but if it is held at right angles to these 
wires no sound whatever is heard, and the balance re- 
mains perfect. The sane INE pals Bane plates 
non-magnetic metals, and a disk of metal placed pepa 
dicular to the coils exerts no influence whatever. e 
contrary result takes place with a spiral of iron wire or 
disk of iron, the induced current circulating in the spiral 
is at its maximum when the spiral lied or parallel 
with the coils, giving no induced current whatever when 
at right angles, but the disturbances of the induction- 


balance is more than four-fold when dicular to the 
wires of the coils, than when with the same. 
That this result is simply due to the pro of magnetic 


bodies of conduction of magngtiam, we 
following experiments. B 

That the currents in non-magnetic metals travel in a 
circle corresponding to that of the primary coil, may be 
seen with ngy gold. “In its first extremely divided 
state it Falls bele our zero of hearing, on slightly shak- 
ing the bottle we have 2° as its value; on pressing it its 

ue rapidly increases with the pressure, until when 
formed into a solid disk its value becomes 117°. 

5. The instrument proves that a very remarkable dif- 
ference exists in bars of iron of the same exact form and 
size, but of different provenance or treated in a different 
manner; in point of fact, no two bars, cut off of the same 
rod, and treated alike, are exactly of the same value, or 
induce a complete ce 

Mr. Stroh, the eminent instrument-maker, has kindly 
furnished me with numerous samples, varying in value in 
d of the sonometer from 100 to 160, 

emically pure iron was found to be the best, but 


see in some 


still very slightly superior to ordinary iron, which had 
been drawn into a wire of the required thickness. The 
fibrous condition thus developed highly favourable 


if softened by heat) for the conduction of magnetism. 
rom numerous examples select a few indicative 


values :— 
‘Softened, Tempered. 
Chemical iron 7 160 130 
Forged xn 150 125 
Wire-drawn iron 156 .. ..  I30 
Cast steel . 120 .. .. 100 
6. As yet the instrument has given no indications of 
molecular change produced by ma ism in non-magnetic 


bodies, but the great change which takes plare in all 
magnetic bodies, except hard-tempered cast steel, indi- 
cates that a molecular change of structure, analogous to 
that of tem takes place upon iron, steel, and nickel. 

If we place a of iron in one of the goils, we find that 
the balance is destroyed, and that the iron has weakened 
the induction by the tion of work done in inducing 


«morce in the 


80 
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the cireular currents, A 
a small coin ‘or “af silver in e 
ut an Hän griné or rod is Pd gad paras 

o ASIDE inducti¥e force takes place 

in those coils by tHe conduction of induced magnetism 

Hong t secondary, and e Ifon can no longer be 

vet, copper, or any non-magnetic metal, 

Phe celle eat Qjther removed farther apart, so as to 

reduce the inexeased force, or balanced by an 

pum of iron or magnetic conduction in opposite coils. 

An intereéstin reduction and increase ef*| bf 
ae par a po if we place a dja of 
iron, not in mo ar Sona OL Bee vacuitas 
between the coils, We thus reduce the force el 
in'addition to thia,’we' place iron wires-perp ani 
in tkacentre, there is g pra lei cereals 
is so b pue el De tir "we immediately restore 
the balance, and we have in the same coil ‘two 

pieces of iron, each’ disturbing the balance and 
giving otk lodd tones, But ‘producing no effect whatever, 
when both are introduced’ at the same time, complete 
silence being the result. 

` 7. These coils DENA What s Krea y DEn One inont, 

viz., that hard steel has a far less conducting po 

T than soft iron, alth che hard ated baa a 

far higher ining power. This mstrument demonstrates 

a point, which 1 have ue seen remarked, that 

magnetism does not in e the conducting 

powers, but- that it rodüces a moleculer change of 
structure in iron, ogous to that of tem for if 
we balanco two adf iron rods each o ler, the 
balance.being made perfect by the addition of fine iron 
wires ‘on’ the weakest side, we find that on strongly 


ectly balanced by 


magn this bar, by drawing it across a com- 
.pound magnet, and on replacing it in its coil, it has lost 
30 per cent. of its conducting power; or if, instead of 


magnetising g we make this/iron red hot and plunge it in 
water, the loss of conducting power wil be very 
similar—a5° to Fog ape experiments are re 
on various of iron approa st 
‘character, we find that as it alread pos isis Hs A 
temper, it is less and less affected y then tint until we 
. ‘arrive at ae cast e. where magnetism no longer 
.produces an in its conducting powers. From 
this I draw tees on that the eter angustiam is 
very similar to that of temper, and shall show under the 
effects of strain and torsion that etism produces this 
oa or strain perpendicular to e lines of magnetic 
rce. 
8. The instrument shows that a remarkable change 
takes place in the magnetic conducting power of iron 
and steel on subjecting the wire under examination toa 
longitudinal strain; for if we pass an iron wire through 
the centre of both " colla, half & millimetre diameter and 
20 centimetres or more in 1 so arranged by a wind- 
ing key that we can apply a strain to this wire, we find a 
. Magnetic conducting value, unstrained, of 100, but on 
&pplying & slight strain its value rapidly i increases, being 
more than double at its breaking point If during this 
strain we strike the wire, we heer its minal tone, and 
no matter how much we may wind or unwin im provided 
we do not pass its limits' of elasticity and wire ise 
used, that the same musical tone will invariably give the 
same magnetic value. Thus the note A, or 435 complete 
vibrations per second, gave always the magnetic value of 
160, or 60 per cent. increase of power over the unstrained 
wire. If whilst this wire is strained, Loop ueni 
160, we magnetise it by drawing over com- 
pound magnet, the note remains the same, showing no 
difference of tension, but its etic value has fallen 
80°, being now 80 instead of 160; and this wire ean 
nostr bee brought by strain up co i pri its Logis high 
cond powers Now as we that mag- 
netism produces no change in hard tempered Steel, but 


“strain the second 


eneit it ifito boiling water inar 


that it does so in soft iron very analogous to that of 
iepen ind ad Me ea of strafn would be also to 

en the E them all parallel to the line 
of mechani and as this improves its conduct- 
ing power, while magnetism instantly destroys all the 
benefits of the longitudinal mechanical strain, we can 


only draw the conclusion that magnetism uces a 
strain analogous to temper, but contrary to of the 
longitudinal mechanical strain; in other words, the 


Hig andan strain is produced perpendicularly to its lines 


This view is sustained by the effects of torsion ; for if, 
in place of the wire; it is twisted, instead of 
bx dapes rapidly decreases in magnetic conductive 

s ae rara or ma oe E ONE e conduc- 
tion in a remarkable constant lino of decrease. At eighty 
turns of this wire there was a decrease of pher 


at via ERE 


e NEET AE 
leave the first for ison in its neural. condition, 
a longitudinal until it is b ; 
and twist the third te crcl dese Gace wires 
we find on magnetising equally these three wires, and 
allowing ten minutes’ repose, that the figst or untouched 
wire has a retaining power of magnetism of 100, the 
second only of 80, and the third, or twisted wire, of 300. 


Ihope by the light thus given soon to be able to uco a 
magnet whose be greatly in excess of what we 
have hitherto possessed, our difüculty at present 


being 
that in order to temper steel we must heat it to redness, 
and this allows the molecules to rearrange themselves 
coni to the-object we have in view. — 

9. ira marie dierenor o: ferindo © eee 
between all metals, silver ha’ an intense aniy e 
action. The induced currents from hard steel or 
fron strongly magnetised are much more rapid than those 
from pure soft iron ; the tones are at once rtc the 
iron giving out a dull, heavy, smothered tone, whilst 
steel-has tones exceeding: y Lf we desire to balance 
ion we can Guly balafice dt by a solid mass equal to the 
ironte be balanced, No amount of fine wires of iron can 
balance this as the time of discharge of these wires 
is much quick abs e e pus a Hard 
steel, however can be easil , not only by steel 
wet Hower an be cui bse of the ges of 
these wires to produce a w a very - 
fair estimate of the proportionate dn e The 
rapidity of discharge has no direct relation with its elec- 
trical conductivity, for copper is much slower than zinc, 
and they are both superior to iron. 

10. The instrument shows a marked difference in all 
metals, if subjected to different temperatures, The value 
is reduced in non-magnetic metals, and this we should 
expect from the known influence of tem ture on fhe 
electrical conductivity ; but in the case of iron, and 
nickel (as it has already been remarked by many ee 
contrary takes place, namely, a fir higher degree of 
pe conductivi A. bar of soft iron, “whose value 

e temperature o the room, 20? C., was 160, became 
on heating it to 200? C., 300, that ás toway, its value was 
nearly douBled. Agbar of pure nickel, whose value at 20° 
was 150, became on he&ting it to 200°, 3 ; thus, in the * 
case of nickel, its value for’ magnetic ductivity was 
more than doubled, and at this heat it 
chemically pure imon at the € heat, fiving a magnetic 
Mem of 320 voe aon for the iron, but at the normal 

of € iron bhad more prat power of 
en simply 


*than nickel. Head 
Mob 150 
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to ara unging this same bar into ordinary cold water 
its value to 180; thus the mere difference of the 
Borna temperature of tear inthe room apd grs which 
had been in this room some hours produced 2f of difference. 
mde ho magne alo overil deren ind djs ick 
the magnetic value several qu icis 

may be regarded as mis said thermom 
sensitive than the ordinary mercurial au iar 

The instrument also measures the! electrical resistance 
of wires or fluids. In order to make it do this we have 
only to lace the resistance to be measured across the twe 
wires of one induction-coll and on the other known resist- 
ance units. In this way we can produce a perfect balan 
for it then becomes an induction bridge, the results an 
modes onan of which are somewhat similar to Wheat- 
stone's bri 

It measures also the electrostatic capacity of ‘Leyden 
jars or condensers, and is sufficiently sensitive to ap MS 
ed E aerae e mi not larger than 
in square, the enser being simply placed 
the wires of one pair of coils, unl the co rahi 
duced S m anche eer 


I could cite man more Interesting erperimentsin other | gen 
ch for w this instrument 
on; but my object this 
gone i. er to broach new theories nor to correlate 
at-peresent the result* obtained with views already ad- 
yanced by Am and 
, My onlyd has been and is to show the wide field 
of ‘research the fnstrument opens to physical inquirers, I 
trust that in more able hands it may, serve to elucidate 
many physical p 


ON THE EVOLUTION OFTHE VERTEBRATA? 
TIL 


ROCODILIA.—The crocodiles form another group 
reptiles which has become isolated from the 
or orders. The most perfect anti- 
is, nevertheless, in essen- 
nformity with the bird pattern; or, 
Maie WA cde cM 
some {deal or vanished reptile. 

Tu Rea cun ome ths D is moet 
evident in the head; though unlike the b ird’s skull in 
general specialisation, thaj of the-crocodile i o» 

a 


its thick, Any cries unies 
eel eae thas of a parrot, 
the ine Snel ee y a suture left, the bone 
polished ivory and the substance so com- 
Heine within that its weight is but little more 
than that of ja few quills of the same bird. Yet these 
lightest and most delicate OF All’ skulls had once all’ the 
sutures seen in that of the crocodile, and the two types of 
skull developed each “centre” in the same manner and 
n ee d re Ad the incubating 
ey were so much alike one might 
peie served to illustrate both. Mara 
In their covering, as well as in their general form, the 
crocodjles contras strongly with che bide: instead of a 
soft plumage, often gorgeous a pia id pi 
vith à coarse armour of ae p aea 


sees in tie so- 
not be confounded 
with like strfictures of thé same name seen in the cha- 
mæleon and Haffgta—and in the inter-clavicle, which is 
fixed te the undgg-surface ofthe breag-bone. 

The frame-work of the body is well ossified in the 
adult, and the vertebree and ribs areevery similar to those 


ipic tr ce et it oe 


e * 
à 





of a bird, the greatest difference being in the neck, which 
is much shorter, ande stouter, and pur dis larger rudi- 


y distinct, In the 
young o Vott Shaker 


Toper part and permanently i th ower The cro- 
also, instead of bein e dpra 

rp n Be living bi 

w e ing as 

developed, as in the ancient 4 teryx. nthe vent 
~of the. crocodile are for the m most part Procom 

Coe er 

ose of tha on overs, penguins, 

other water- ids. The setting fo of the ribs and their. 
cii mpi similar tg what 


is composed of a of cartilages with a 
i r each is ossified by 
two bones, an upper, the scapula, ` ‘and a lower, the 


In the head, all distinction between dermal scutes and 
sub-cutanequs bones is lost; a thick web ee 


Sau re pw IIIS 
basal 0n, the capsules 
manna erus The labyrinth of the nose. is 
very simple. Minis Fnac) by oe 
anata E naal 
to open far back in tbe throat, this specialisation of 
to the crocodile while drowning his 
The structure of the o of hearing agrees. that 


of „the tortoises and the 


igher lizards, the drum cavity 
formed inside the 


into which an air-tube 
odes as in iac due 


birds, and in the higher kinds the si 
ex opens into 

tissue which lies yc the two tables of the D 

Birds—The lower tentative forms of birds have 
for the most part evidently come and gone during the 
time the crocodiles have been in existence. The n- 
tologi to show us haw.tho- 
TO between the true reptiles and birds 
the extinct birds of the chalk and Or ive te d 


fitted for flight. 

In ing connecting links between the ostrich tribe 
and the hi forms are seen in the southern. world 
(Wotogera), where many of the birds have a much lower 
and more reptilian structure than their northern rela 
their power of flight being less, their brain smaller, an 
in many cases they are deficient in the inferior larynx or 
syriax. Thus the South American 7txamoxs, which are 
intermediate between the ostrich tribe and the grouse, 
have a very small brain, and consequently such low intel- 
ligence that they have not the sense to use thelr own 
wings; moreover, their flesh resembles that of a reptile, 
they lacertilian super-orbital bones, and a con- 

sideeable nambi of the satura dn: the remain per- 
manently open. These birds do not so much resemble 
the South American Rhee as the Australian Apteryx, 
representative species being often found in these two 
regions which sn, and do with each other, but arg, far 
more ancient and do not correspond withythe types 
found forth. of “ Wallaces Lin 


mhte Waves. however, one member improv 


l ossified from 


82. 
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The influence of desert or prairie life has doubtless 
had much to do with the .modifiditions found in: the 
ostrich tribe’; the i ofifications are, the 
abortion of the tai of the wing, the 
huge increase’ in the -size of thee hind-limbs, and. the 

ion Stghnedpesary toes? œ 
t is quite within the bounds of reasbnable conjecture 
to su that from time to time great wages of morpho- 
logical force, so to speak, and fresh revivals of li 
passed over the old reptilian fauna, and that many kinds 
of the more ductile reptiles yielded to Gu Suess 

e 

membezs improved with it; the loss of digits and 
their claws, the sport that appeared in the excharwre of 
feathers for scales, the increased solidity of the sacral 
regjog, and the tighter setting on of the hind limbs—these 
were only a few of the things that were correlated in this 
radical reform.of the old reptilian types. The teeth were 
only slowly lost, as the invaluable papers of Prof. Marsh 
show... Epidermal imitations of teeth, however, occur in 
existing ducks and geese, and in the South American 
Passerine, Mie Wine rara, in which latter they are 
aw. 

The hot candidon of the bird’s blood has much to do 
with the intensity and rapidity of its early metamorphosis, 
The time in which arboreal birds (4/érices) are ripened 
for ing is marvellously short, and after this, in a 
single month, many of them have learnt their lesson in 
flying, and begin to be ready to migrate. 

The ented form of the simpler fisb, or amphibian, 
is still to be traced in the bird. e o of the swan 
develops six doren segments behind the head, twenty- 
five of which belong to the neck. Most of these segments 
can be traced in the adult, except those of the tail, the 

osterior ten of which, though separate at the time of 
chi m together to form the plough-share bone, 
on which the tail-quills are set. : , 

The endo-skeleton is greatly developed, and its ossi&- 
cation is carried to the utmost degree of perfection, only 
traces of cartilage persisting in the joints and often in 
the nose. 

The outer skeleton may be divided into three categories, 
The first of these consists of the exuberant and unique 
growths of the epidermis—the feathers and quills, to 
which must be added the horny sheaths of the beak and 
the scaly coverings of the legs. The second consists of 
the overlapping series of that become ossified 
io form the limb-girdles from which the limbs grow out, 
wer ee sub-cutaneous cartilages in front of the 
head, whi SEDE In the labial category, and sometimes 
there is one on each ramus'of the mandible. The third 
takes in the sub-cutaneous bones that invest the proper 
endo-skeleton, whether bony or cartilaginous, and the 
ossified tendons and fasciae (afonreuroses). ere are 
three proper investing bones, as a rule, attached to the 
sh er-girdle, which coalesce to form the greater part 
of ' the merrteugbt (furenla); these, as before men- 
tioned, are the counterparts of the ventral splint-bones of 
Plesiosaurus and Hatteria, and their non-coalesced repre- 
sentatives are also seen in lizards and in the Mono- 
tremes. In the head there is a large number of investing 
bones, which, however, enjoy for the most part a very 
tem independent existence. 

e increased size of the brain-mass has given rise to 
& very different proportion of cranial to facial elements 
&5 compared with exists in the reptile, and the pro- 
cess of ossification is carried to its utmost on. 


palatine bones are ossified toa pee 
extent whilst the tissue is still formed of young ånd soft 


cells, before the solid,ghyaline cartilage has had time to 
grow, and in many passerine birds the exo-skeletal 
vomers are upon a pair of rarus which, how- 
ever, also g to the outer skeleton. o ane ce tlas 
has yet been found in the outer ear. Rudiments of the 
hyoid and first branchial arch exist behind the lower 
jaw. 





H n A 
fig d A i 
ERY chy tpa grey 


jedan eae Su Chondrocraniuis of a, Passeri Bird.. ax 
br, basi-branchial, á ky, bas-byal ; 


cay, 
branchial, cs, cir, cornua ; K oye; sbr, opl- 
branchial ; ¢ Aa, ; ma, mandibla, x, sA, 
otic process , ¢, quadrate; sf, stapes; / pa, frans-pelatine ; £r, trabeculm 


The protrusible and retractile face of the bony fishes 
is constructed in a manner very similar to that seen in the 
hinged fore-face of a fowl or parrot; in these birds, as in 
the fishes, the pre-maxillaries push the maxillaries aside, 
cover them over, and keep them from the dentary 
thus converting the bones usually so massive, into feeble 
“ moustache bones” (ossa mystacea, Cuvier). 

Mammals—Such a hypothesis as that Nature bred 
either all her birds or all mammals from one stock is 
at once upset by the facts presented byethe structure of 
the lowest mammals—the duck-billed platypus and the 
echidna. Between the mammals and the types which 
foreshadow them, viz., the Selachians and the Batrachians, 
there is unfortunately a Jafge chasm ; and moreover, the 
platypus and echidna iefuse to lié fairly in the direction 
indicated at the top of this chasm, as they confusing] 
partake of the characters of the reptile and bird; as we 
as those which are peculiarly mammalian. 

The skeletal parts of the mammal are modified in a 

t number of ways answering to We arent variety of 
their modes of life, and especially in o préhension 
and progression. In the higher kinds there are few or no 
subcutaneous bones ‘ostoses) in the body, but the head 
depends upon these for its construction as much as in the 
birds: where there are no clavicles there are no parastoses 
behind the head. 

In the lowest forms (platypus and echidna) there are 
three clavicular bones; in the pangolin (one of the 
Mim ter the body is covered with large imbricated 
scales ; the armadillos have strong body armour, which 
is both bony and horny, as in the tortoises and crocodiles, 
and in certain rodents, such as thè South American 
Calogenys and Lophiomys ünhausis the bénes of the 
head resemble very much the bony scutes of the lower 
types, for they become granular*and almost ganoid on 
their outer stirface. elhe E en and the overlying 
i irdles and limbs sare develo to a perfection 
pect io tá mammal, the cifimination of Which is seen 
1n our own species. ^" e 

Above the lowess forms, n¥ither in the low ials 
nor in the almost y low Edentata, do we find the 
middle collar-bone ®(mter-clavicle}, oreover, in the 
large &erbivbra with a keeled chest, the clavicles 
also disappeaf; in man, monkeys,bats m es, arti shrews, 
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they have their largest dorelopment, but do not correspond 


a palr of bony efifyres to each 
. 


The skull is wrought into one stro compact building 

solid, lower jaw is articulated directly to 
j primary lower jaw stops at a very 
od enibr jouie fe, and he loses absorp- 
e Meckelian rod, which is, indeed, all the arch 


,except its ; the working mandible is formed 
frock sapere] e and cartilage, the prototypes of 


. prine 
times an imperfect rudiment of one or. others appears 
i "RU ih the embere, but 
thoe enjoy a yty share es parate exuere In the hyoid 
per ent, or 


p i-hyal, is divided off to torm 
the acus, the middle bone of the middle ear. The orbi- 


care is a further subdivision of the u element, and 
"ree dd ofethe auditory cuneis seoce off 


cochlea, which, in the Sauropsida, forms only part of 
a coil, is now perfected into a Pek clbobe ih Pere 
turns, The membrane of the lies at the bottom of 
a long tube, and is there stretched upon a bone which at 
first is a mere imperfect ring, but which afterwards grows 
out as the bony sues externus. The concha auris is an 

of the first cleft, the essential part of 
which is the irage. ] 

Outside the pri lower jaw, the two halves of which 
are confluent in,front and , there is a i 
havin prive ua peor ondece aliq asdqllio e 
outside is cartilage demniary splint bone a 
&nd gradually converts' it into Done freed before back- 
wards. Throughout life part of this cartilage still remains, 
capping the convex hinge of the lower jaw; it is probable 


that the cartilaginous plate within the joint (senses) and 
` the cartila, j ( 


ining the temporal bone above, to finish the 
joint, are salary lead same source. 

As already mentioned, the forecast of the mammalian 
type, which is very plain in the cartilaginous fishes, be- 
comes much ore p j rein. and indubitable in the 
frog and toad.” Ir fact, S bein materials are passed 
from hand to hand, as it were, in this way: the batra- 
chian forefathers brought down all things meet for the 
work, borrowing and taking cartilages from the Sela- 
chians, and bones from the Ganoids, ‘and noiselessly 
forming them, after due selection, into a new, more com- 
poun and nobler structure, i 

The rude ancestors of the tribes that give suck be 
to bulld on this higher level, with these more varied or 
better-shaped blocks and plates ; and by the infinite cun- 
ning, the effectual of the morphological force, in 
due time the consummation was: of vertebrate 
form. But the consummation of all, the election and 
selection, that hag been going on since the beginning of 
the ages, is seen in who alone gives meaning to, 
TA reads the meanipg of, the whole*mystery of organic 

e e s 


` e OUR ASTRONOMICAL COLUMN 
THE OBSERVATORY OF —We have received 
from Prof. Valentiner, the successor* of Prof. Schönfeld 
in the direction of theo at Mannhefmn, thesthird 
part of tile ‘ Agtifiofnical Observations "*issued- from 


this establishment, The two former parts, published in 
1862 and 1875, cofitained, observations of nebulg and 

but icrometrical measures of the posi- 
ts of he latter objects; m the 
Po eerie Const ce Nos. 1166 and 4410 of Sir 
ohn Herschel's Géneral Catalogue are specially treated 
epee ee pésition of thirty-six stars in the former 

and segenty-one stars in the latter have€*etn de- 
termined by micrometrical reference to a member of stars 
the places of which have been fixed by meridian obser, 


tions the com 


vgtions. In this work a filar-micrometer the Stein- 
hel has been empl , and observati onses 
and reductions have been r with every care to secure 


& high degree of precision. of the sters 
observed in each cluster are appended. It is intended 
to measure the clusters 1454 and 1119 of the General 
Catalogue in the same manner. Only by patient and 
accurate measures of this nature can we hope eventuali 
tolearn the internal structute of these systems. Prof 
Valentiner has given full details of his observations and 


reductions, may be advantageously consulted by 
any one pro to enter upon similar work. The 
Mannheim O ory not possessing a meridian-circle, , 


he has had recourse to the assistance of other observa- 
tories— Berlin, Leyden, and Leipsic—for the accurate 
determination of the positions of his reference-stars. 


TEMPEL’S COMET.—M. Raoul Gautier has circulated 
an ephemeris of this comet, founded upon a'correction of 
his predicted elements from three observations by Dr. 
Tempel at Arcetri. The itions for May do not ma- 

ially differ from those w have a in NATURE. 
The corrected orbit is as follows :— 


-Perihelion passage 1879 May 7°02 M.T., at Berlin, 
Longitude of perihelion... “238 ir do From mean equinox 


; ascending node 78 45 37° 1879°0 
Angle of excentricity... ... 27-35- 0'6 — 
Mean daily motion se 5g$"18 7> 
Log. semi-axis major ... o'517880 


THE MINOR PLANETS.—From the Berliner Astrono- 
misckes Jahrbuch for 1881, whichis just published, it appears 
that of the 194 small planets di up to the end of 
March last, eighteen have been observed at only one 
opposition, one of the number being Medwsa, which, if 
the elements so far determined can be relied upon, has a 
shorter period of Diari ma any ia member of 
the Flora coming néi pwards 150 pages 
a droed to the elements and ephemerides of these 
bodies for 1879, forming the speciality of this publicano 
upwards of forty calculators in various parts of Europe an 
America taking part in this laborious work ; seventy-one of 
the ephemerides are-by Dr. Maywald, of Berlin, who has 
been long similar Seay sees As already stated this 
portion of the Berliner Jahrbuch has been sent out to 
observers in anticipation of the a ce of the volume. 
The circulars independently issued by Prof. Tietjen have 
kept astronomers informed as to elements and positions 
of the newly-di bodies. * i 

Prof. Peters, of Clinton, New York, announces his 
detection of a planet which, if new, will be No. 196. 


THE OCCULTATION OF VENUS ON AUGUST 20.—On 
this date Venus, then at her greatest brilliancy, and so of 
crescent-form, will be occulted by the moon, which is also 
anarrow crescent at the time. The phenomenon would 
be one of much interest were it not that it is visible in a 
dark sky, only in the South Atlantic. If we calculate for 
the Royal Observatary, Cape of Good Hope, we find that 
the immersion takes place at 8h. 44m. mean time, but the 


planet will have set about five minutes previously, and in 
other of the South African Coloniessthe occultasion 
is slg invisible, At St. Helena there wffl: be no 
occulta ; 7 


on. 
. 


oe, 
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A SPHYGMOGRAPHIC EXPERIMENT 


ON iment which I hfye tly been enabled to 
A make by mati of the sphypebera a map pipi 
Þe of sufficient interest to dastevca Dect reed your 
columns. e * uu 

It occurred to me while ing*for the Croonian 
lectu»ese which I the honour of deli before the 
College of Physi a few weeks back, that some light 
might be thrown on the movement of the blood in the 

“vascular system, if an ordinary tracing of the healthy 
e 


N? ]. 


a 
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pulse were com with one taken under different 
circumstances, wher a large ptrtion of the arterio- 
capillary ngtwgrk was thrown out of the circuit. By the 
kind assistarfte of my coll Dr. Sharkey, Mr. Pitts, 
and Mr. Sandwith, I was able to put this hypothesis to 
the test, the result being the four pairs of tracings accom- 

ying this communication, The patient in the first case 
No 1) was Mr. Butler,a pupil of the St. Thomas's Hospital, 
and in the last three instances one of the porters'in this 
institution. The modus operandi was very simple. The 
*phygmograph having been firmly applied to the left 
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In all the tracings the lower ts the normal pulse, the upper one with vessels compressed. Nos. a, s, 4, from the sams patient, George Watts, mt 37. 


radial pulse, a series of tracings was made to ascer* 
tain the pressure which produced the most characteristic 
curve-line. This proved in Mr. Butler's case to be two 
and a half, in that of the porter, four or four and a 
half ounces. This adjustment ha been obtained, & 
normal tracing wastaken on a broad slip of smoked plate 
glass at its lower portion. The three gentlemen above- 
named were instructed to com simultaneously the 
two femoral arteries and the right . A second 
i was the taken on the upper half of the same slip, 
so tMat ig could be accurately compared with that y 
taken, Mr. Butler s pulse, even after it had been excited 


e 

by the administration of a full dose of whisky (about 
three ounces), was too quiet afid undemonstrative to give 
very strikang results, though i$ will be seen that the 
excursion is mien, the rate 1s rendered. perceptibly 
slower in the ratid of six to seven, and the distinctive 
aortic notch is obscured by aenumber of sfnaller undula- 
tions. In the case of the porter we to deal with an 
older man, of mus uild, with x strong beunding, 
though not morbi who has been for some years 

a Guards regimen& * The first pair of tracings (No. 2) 
here ghowed a very important moflification in the contour 
of the undulation, To eliminate my erfbr “due toa 
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ten full tions were in the 


merely transitory chan 
owed to elapsé after the complete 


second case (No. 3) 


closure of the three vessels above- before the 
second tracing: was and in the trial (No. 4) 

‘beats were y counted with the vessels 
occluded, before the second tracing was obtained. 


Beyond this I did not feel-justified in going, for fear of 
ebitic or thrombotic accidents. It vill be deeds how- 
ever, that the change of character in the-wave becomes 
decidedly more marked in each succeeding instance 
than in that preceding it. [It consists roughly 
the total obliteration of the dicrotic wave termed 
“aortic notch." Accompanying this is an increase 
of rapidity and suddenness in the line of ascent, 
‘which, from yon nearly vertical in the wncom- 
pressed, bends distinctly backwards in the compressed 
tracings, thus reproducing the circular arc in which the 
index of the sphygmograph travels. The latter fact 
might have been antici , but the former is curious, 
and I believe novel. e compressed tracings might be 
mistaken by an observer not acquainted with their mode 
of production, for those of a patient in whom the com- 


the 


petency of the aortic valves was, gravely impaired, and 
where the reflyx°of blood into the ventricle, which, in a 
healthy conditiqgn is prevented by their den closure, 


, ; the 
ori taking plage. On on 


suppositi 
crotic wave is a return undulation, a sort of 


echo sent back from the distal of the arterial 
imd may De giggested thát the great shortening thus 
ificlally produced *in the wave-length of the fluid 


undulation causes the primary and dicrotic waves to 
merge intó one another. 

I may say that neither of my patients felt any incon- 
venience from the experiment, either during compression 
or afterwards. An attempt was made to cut the internal 
iliacs. also out of circuit hy compressing the abdominal 
aorta before its bifurcation; but th to a good 
anatomist like Mr. Pitts the occlusion of this large vessel 
was not difficult, it caused so much hiccup and respiratory 
epost as fouesider the conis ol tne Da ea 

; TONE 


THE ELECTRIC LIGHT 


WE have already referred to the Albert Hall Exhi- 
i bition O AE bearing on the progress 
of electric by bringing together the various 
. methods by w iq ess. onosed to. ullis (lero 
tricity for this purpose. Since so the now Pees have 
t us intimations of further which it is 

Mr. Edison, has made, and as our readers doubtless 
know, he has taken out one or more patents for various 


alleged i ts. We have borne, and will continue 
to bear, ing testimony to the marvellous ingenuity of 
` Mr. Edison in his application of various scientific prin- 


ciples, resulting in inventions that a year or two ago were 
dreamt of. We cannot but have the smcerest 
wish for Mr. Edison's success in whatever he puts bis 
hand to; ped SETE an inventor is so high that 
he needs not to ee make it more exalted 
by allowing and misleading statements to go 
forth as to what hefis about todo. ~ 
Wo have*recently heard, a deal of Mr. Edison's 
oponas and promises with reference to the electric 
light. He stertled the evbrid in August last by announcing 
a great discovery which was to revolytionise the modes of 
artificial illumginatio& at present in use, but we fear his 
discovery turned out to be $o like a ridiculus 
situs, ‘Two of his patents been peblisied’s Due Con- 
tains What we fhust deem ve acientific error, the 
other the best authorities ider à mere reproduction of 
things that have ped ana befor8 by Staite, Harrison 


and oth Up present, so far as fe canemake 
out, he His done Mthing new nor -has he Produced any- 


85 
thing practicaL The reports of per interviewers 
are mie d worthy*of attention. Mr, Edison himself 
complains ney their imp ity and irrepressi- 
bility; but why, does he stamp them with 
his approval by distributing their reports from his own 
laboratory ? e caftnot byt think i, a migfortune that he 


has kept at arms’ length the electricians of New York, 
not one of whpm, according to his Qwn statement, has 
been allowed to enter, his ratory. Weare therefore 


entirely dependent upon the New York press for our 
irf | knowledge of his RE š s 
Hehas laid aside Or the poa his mcandescent ligh fuum 


and is experimenting with allace form—his reason 

i * everybody knows what the carbon lamp is, 
and besides it is not my lamp." He is upon a 
new dynamo-machine—let us hope not his tuning-jork 
arrangement—but for what reasons he has put aside such 
perfect machines as the Siemens and the Gramme we are 
not enlightened. Dr. Hopkinson has recently shown that 
the Siemens’ machine utilises 90 per cent. of the energy 
thrown into it The Gramme is not far behind this. 
Mr. Edison can scarcely hope to improve ‘on either. 
Again, thé Brush and Wallace-Farmer machines are very 
efficient. Indeed, we scarcely want to improve the 
machine for producing currents. It is the lamp that 
needs the thought and work of the inventor, for no lamp 
yet exists worthy of the name. . 

The on by the daily press of scientific *' dis- 
coveries’’ hot from the brain before they are allowed to 
be cooled down by the test of experiment is an invention 

which we cannot compliment our American friends. 
It:does not conduce to the of science nor does it 
redound to the credit of the . We are accus- 
tomed an this side of the water to learn of new discoveries 
through the medium of well prepared and carefully 


digested papers submitted to one of our societies, There 


are such societies in America, but the records of such 

societies have to be searched in vain for any experiments 

or discoveries of Mr. Edison. We think it is matter for 

sincere that he prefers to prom) what he con- 

ceives to be new through *'our special correspondent,” 

and the sclence dished up by these gentlemen is some- 
ing wonderful to read. Thus says one paper :— 

* Being questioned as to the subdivision of the electric 
Tight the inventor said: ‘The question is very simple. 
B pierde pagi eig the voltaic arc is prodane 

om two carbon j e more current you put on the 
faster the c ane consumed and the resistance offered 
is lessen There necessarily results a great waste of 
power. If the lamp is limited. to 250-candle-light, it costs 
too much. By my plan the resistance is almost entirely 
at the lamp. The resistance of the conductor is to the 
resistance of the lamp as r to 100. The resistance of my 
lamp is as 192 against 1 to the resistance of the carbon 
lamp. You may consider the question most intelligently 
by taking a gas-burner as an example. If you have a 
halfinch gas-pipe and light the escaping gas without 
putting on a burner, how much gas-light can you 
getfrom an adjoining burner? Very little. But if you 
put in the ye a burner, with a pin-hole in it, 

ou get a light without interfering with other burners. 

The same condition obtains in electric lighting. The 
carbon lamp represents the half-inch gas-pipe ; the pin- 
hole burner represents my lamp.’ ‘But is not the 
electric current exhausted, not with regard to the resisting 
agent, but uc ing to the square of the distance tra- 
veled?’ ‘No. you are supplying a mile of wire 
and then add another mile, the current will be weakened 
erally throughont the whole line, but not to that extent. 

you keep on extending line, you will have to make 
your conductor thick and add more power.’ ‘How do 

ou propose to carry this th into effect?’ *'I hall 
hive ing from the central station, wheren steam- 
engine ànd a series of dynamo-machines are placed, a 
. 


-joined to it at each end. 
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cable, say about an inch in diatheter, composed of co and when, by the valve, the full supply of is turned 
Wired cack about one-sixteepth at An inch ja diaper. on to the poets ie d Teated by tho small jet. 
The cable will be laid in a trench i jately under the Ie paon light and darkness can be regulated in 
flagging of the side walk, and n the curb; every | any desired on. The same object may, however, 
twenty-five feet a wire will be dropped to carry the cur- | be effected by means ^f a single burner, the jet being 


rent into a howe, and when the terfiinus of the cable is 
reached there will be one: wire left. OF course it will be 
necestawy to constryct the-cable according, to the number 
of houses inseach district. As a district increases in 
R ion the flagging can be taken up, and a section of 
cable can be plgced alongside the original cable, and 

us the new Rouges d e 
supplied.’ ‘Will there not be a loss of electricity by in- 
duction or the influence of the earth?’ ‘ None whatever 


And now I will tell another thing. It is ectly 
oa me to get a light equal to sixty-six es from 
each of my lamps: but I limit them to six.’ ‘Will not 


the construction of your station and your cables be very 
‘No; and if it were, the profits would warrant 
the outlay. ” ] 
- Copper wires one-sixteenth of an inch in diameter—the 
same size as those often used for telegraphic purposes— 
are to convey currents of electricity to light up lamps 
whose resistances are as 192 to 1 as com with carbon, 
or as IOO to I as compared with the conductor. The 
resistance of the copper wire is about 13 ohms mile. 
What current will be required to produce a light of 66 
candles a mile off under such (conditions? An electro- 
motive force of a 1,000 volts would not do it, and the very 
best machines do not much. exceed 100 volts in this 
t. Where is the power to come from? Mr. 
Edison now proposes to have 3o of his new dynamo 
machines worked by his 80-horse-power steam-engine, 
lighting up 400 lights. In other words, each machine is 
to produce about 13 lights, and to absorb 23 horse-power. 
"This shows that his experience is gradually bringing him 
down to the limits of. our experience in France and 
England, where for some time-past one machine lights up 
twenty lights, but with dn expenditure of 23-horse power. 
“It also shows that he was premature in announcing the 
solution of the indefinite subdivision of the light, and tha- 
he would have done well to. have worked upon the expet 
rience of others rather than have learnt that experience 
himself by an immense diture of time and money. 
The electric light, theoretically and practically, is un- 
qenmenly more advanced ın Europe than it is in 
a prion ut even here the progress in lamps is very 
t. 


ol Bolton, in a remarkable paper read at the last 
meeting of the Society of Telegraph Engineers, has 
shown that electric light manias are not only periodic, but 
that the very same inventiqns are to a certain extent, 
also' periodic. Thus hé shówed that mune that 
Mr. Edison has patented has been patented before in 


England. 


NOTE AS TO DISTINGUISHING CHARACTER- 
ISTICS FOR ILLUMINATED BUOYS 
THE plan of illuminating by means of Pintsch’s 

system of forcing gas into per buoys having 
now been tried by the ity House and by the Harbour 
Authorities of the Tay, I have lately been engaged in 
considering the best means of distinguisbing one buoy 
from another. 


The plan which occurred to me was £o make the flow of 


the ga produce automatic intermittent action, and for this 
some form of meter seemed to promise best. 
applied-to Messrs, e, gas engineers, Edinburgh, 
to give me their assistance in the matter, and they have 
succeeded in making a modification of a meter which 
heambeen tried and found to work very satisfactorily. By 
this arrfhgement a small supply of gas keeps a small jet 
constantly illuminated a little above the principal burner, 
e 
* . 


kept burning in the socket. 


y means, then, of two separate lanterns, one of which 
has red panes, and the other either white or green, the 
following characteristics may be produced :—— — " '. 

š Red and white. 
. Red and š , 
. Green and white, j 


If, again, only one lantern be used, we shall have— 
Intermittent white. 
a red. 
» green. 

And if to these we add the present single fixed white, 
red, and green, this would give in all nine characteristics, 
which would probably be sufficient for any navigation. 

It is proper to add that, in order to t oscillations 
of the apparatusy-which would take the light out of the 
sailor's vision, th tus and. should be made 
to work in as in my séeamer'slights. If these 
gimbals were made hollow, the could be easily made 
to pass up to the burner, but a sigppler mode would be to 
use a flexible tube between the x ees and the burner. 

: : OMAS BTEVENSON 





GEOGRAPHICAL NOTES 


LETTERS from Nordenskjöld have been received by 
the Governor-General of Siberia. They confirm the news 
already brought to Europe. The Vega steamship has 
been blocked by ice in a harbour named Kamen, at.a 
short distance from Behring Straits on the east coast of 
Siberia. This station is easily reached by whalers every 
year. No doubt the escape of the explorer and his com- 
panions will take place without difficulty as soon as the 
ice breaks up, probably in a few weeks. The news has 
been brought by native messengers, and everything was 
going on well on board,the Vaga. ze 

M. WOEIKOF has^Hen£ to the French Geographical 
Society a long and exhaustive ememoirr on the Oxus 
enm. After Having studied the question on the spot, 

Russian pher feels certain that the suppression 
of the Caspian mouth was prodticed not by a gradüàl 
elevation of the cotthtry, but by the accumulation of 
deposits in the bed of the river, and the immense drain- 

e produced the development of iggigatien in the, 

ivan Oasis. He feels certain tha thé restoration of 
the former state of things would be a very easy work. It 
would result in the establishment of a new oasis between 
Khiva and the Men Sea. The Oxus being navigable 
to Balkh, and the Volga being in direct communication 
with the Baltic, through a system of canals, a w, 
would thus be established from St. Petersburg to Balkh 
and the stream would connect the Russian capital with 
the vicinity of their scientific frontier of India. M. 
Woeikof supposes justly thar the restoration of the Oxus 
to the Sees would accelerate the, retreat of the Aral 
waters. e believes short] er that,large opera- 
tion the area of Aral would bereduced to one-third of its 
present extent. But he argues that thjs alteration wou]d 
not be altegether detrimental to’ the prosperity of the 
surrounding countrfes. 


uu 
THOUGH there are no pee of distov 


-way 


into the 
interior to record, some ical and to - 
phical work was gone in V ee bythe Sur- 
veyor-General's department during the last six months of 
1878, as we learn My! a report just received from Perth. 
Theepositión of Mount Welcomb at Roehourne, on the 
north-west Coast of the colony, wafdgtermified to he 
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about S. lat» 20? 46’ 6", E. long. 117 7 55”. The courses 
of the following rivers were correctly traversed and 
ma :—De Grey River, 100 miles; Tugnem-25 miles; 
Yule, 50 miles; Sherlock, 5o miles; F e and tribu- 
' taries, 300 miles ; Robe, 50 miles ; Cane, 70 miles; Ash- 
burton and tributaries, 150 miles; making a total of 795 
miles, The heights of mountains have not yet been cal- 
culated, but a tri ion was made of the country 
betweeh the De Grey and Ashburton Rivers, covering an 
area of 30,000 square miles. Maps of the districts above- 
mentioned are in preparation, but are not yet completed? 
The report of the work performed during the current 
half year will, no EUM contain some interesting infor- 
mun MEM under the command of Mr. Aler. 
Forrest, started in January last to undertake the explora- 
tion of the previously unexamined tract of country In the 
north-west lying between the De Grey and Victoria 
Rivers. | 
BARON VON MULLER, in a letter to Petermann’s Art- 
tetlungen, states that Mr. Tietkens, who accompanied 
Giles on his two last journeys, has left Adelaide for Bel- 
‘tana at the head of ‘a camel" expedition fitted out by Mr. 
Elder for exploration along the region dying inwards from 
the great A Bight. Mr. Tieétkens informed us 
when he was methis country that he was confident that 
long stretches of fine, pasture-land would be found at 
vari parts of this fegion, and one of his objects is 
apparently to find these. Baron von Müller speaks 
highly of Mr. Tigtkens's qualifications as an explorer and 
surveyor, and expect that in the course of the next few 
years he will do much to add to our knowledge of the 
geography of the Australian interior. 


M. SOLEILLET, the French explorer of North Africa, 
has arrived at Marseilles from St. Louis, in Senegal. He 
has been received by the Geographical pease of that 
city, and will deliver a lecture on the necessity of opening 
the way between Sen and Algeria, vid Timbucktoo. 
It is said that he will, at the guo aec be nad in 
called to Algiers by the Governor-General before going 
to Lyons and Pafis, where he will deliver lectures on the 
same subject. In this connection we may state that an 
interesting cetemony will take place inafew days. The 
. inhabitants of a small country place. in the Eure depart- 
ment wil remove to,another site the grave of René 
: , the celebrated Timbucktoo- explorer, who died 
in 1838, and was the first*laureate of the French Geo- 
graphical Society. "The Society will bear the of 
exhumation, and send delegates-to witness it. One of 
them wilP be M. Soleillet. 


. IN Ne. 20 gf Globus qf this year is a short article of 

some interest shofving the physical and moral changes in 
the population of Siberia. by the mixture of Russian 
colonists with the native races, 


` WE take the following from the Gardeners’ Ckrosicle:— 
Mr. Goldie, the naturalist, who has passed the last eighteen 
month in New Guinea in search of plants for Mr. B. S. 
Williams, of Holloway, has, the Brisbane Courter states, 
collected an immense number of animals, birds, and 
insects, besides valuable botanical specimens, and believes 
that a number of these are entirely unknown. He 
claims to have fouffd an entirely new species of kangaroo. 
He has brdüght with him a native from the coast tribes, 
a good-looking lad of indistinct Malay origin, whose long 
italy hair, tied*round’ with a string, is worn standing 
straight up. The natives of the inland tribe’ Mr. Goldie 


states to be entirelysdiff from those on the coast in 
both appearance and customs, but all, he says, are friendly 
and -na and not given to the deeds of ferocity 


lately detailed bY us on the duthority ef the residents at a 
Stche-de-muer station. Mr. Goldie of the party that 
made its ial to the cqast, crossing @bout twenty flooded 


tivers, osing horses and baggage, ant states that 
they aciBased some high rangês they never 
. . 


.* 


reached the dividing range, on the other side of which, 
the general belief dmongst the party was, that payable 
gold would be fi The natives ip the interior are, it 
appears, so awed the sight of a white man as to 
K irm e any risk of molestation, The custom of a tribe 
with whom Mr. Goldte’s barty:came,in cogtact, suggested 
to them the probable origin of the rumours that have been 
always current of a race of talled in some remote 
corner of the giobe. These natives wear artificial tails of 
such ing construction as to entirely mislead a casual 
o er. ey are entirely naked, t for the caudal 


ent, which is a plait of grass fastened round their, me 


loins by a fine string, and depending bebind to about 
half- rm their legs. Possibly fe ising link that 
has so ed Darwin has only become extinct in 
New Guinea, and these descendants, ashamed oftheir 
degeneracy, keep up the tradition of a noble;ancestry by 
simulating their distinguishing characteristic. 

THE Austrian Monatschrift fiir dem Orient of May 
contains an article of much practical and some ethno- 
logical value on the Nations of the Turkish Empire as 
factors in the National Economy; he reviews the con- 
dition of the various industries, and the character of the 
various ethnical elements of the Turkish dominions. 
Herr A. von Wassberg contributes a paper on the ig <a 
tions of the Inhabitants of the Ionian Islands, while 
Schick continues his elaborate papers on Agriculture in 
Palestine. 7 e 

THE May number of Petermann’s Mittheilungen gives 
the chief p. to a long and careful article by M. Linde- 
man on the North Coast of Siberia between the Mouths 
ofthe Lena and Behring Straits. Herr Lindeman traces 
the history of ion in the region from 1630 to the 
present time, and follows this with a description of the 
coasts and islands. The article is accompanied by an 
excellent map in two sheets | Dr. Emin Bey, Governor 
of the Egyptian Equatorial Provinces, contributes an in- 
teresting Journal of a Journey from Mruli to the chief 
town n & ing with valuable notices on the 
country and people. 


THE March number of the Hs//efn of the Paris Geo- 
graphical Society contains, as its first article, the first 
prora ien pire by M. de Saulcy on the citles of 

pper Louten, Syria of the Ancient E ; 
Other pe are on the frontiers of Russia in Central 
Asia, by M. de Ujfalvy; orations of the Cunene, by 
M. Nogueira; and the dried-up rivers of the Dobruja, by 
Herr F. Kanitz, 


NOTES 


THx University of Cambridge proposes to confer the honorary 
degree of LL. D. upon the following, among others :—Mr. Justice 
Grove, Mr, W. Spottiswoode, President of the Royal Society, 
Mr. Henry J. S. Smith, Savilian Professor of Geometry, Oxford, 
Prof. Huxley, Mr. H. C. Sorby, F.R.S. The Rede lecture will 
be delivered in the Cambridge Senate-house at 2.30 on Wednes- 
day, June 11. The lecturer, tho Rev. W. H Dallinger, has 
chosen the following subject :—'' The Origin of Life as illustrated 
by the Life Histories of the Least and Lowest Organisms in 
Nature," 


Tux Forty-Ninth Annual Meeting of the British Association ^ 


will commence at Sheffield on Wednesday, August 20, 1879. 
The President Elect is Prof. G. J. Allman, LL.D., F.R.S., 
Prof. L.S.  Vice-presidents Elect—His Grace the Duke of 
Devonshire, K.G., F.R.S., the Right Hon. the Earl Fitrwilliam, 
K.G., the Right Hon. the Earl of Wharncliffe, W. H. Brittain 
(Master Cutler), Prof. T. Hs Huxley, Seq R.S., Ww. 
Odling, F.R.S. General Secretaries— Capt. Dougim ton, 
C.B., F/R.S , Philip Lutley Sclater, Ph.D., F.R.S. Assistant 
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Secretary-—]. E. H. Gordon, B.A; General Tressurer—Prof. 
A. W. Williamson, PhD., F.R.S. cal Secretmries—H. 
CliftcA Sorby, F.R.S., J. F. Mom. ‘reasurer—Henry 


George Johnstone Stoney, F/R.S.  B.-“Cpemdcal Science.— 
President ı Prof. James Dewar, F.R.S. C.—Geology.—Preal- 
dent: Prof, P. Martin«Duncan, F.R.S. D.—BMology.—Presl- 
dent: Prof. St? George Mivart, F.R.S. E.—Geography.— 
President :.Clements R, Markham, C. B., F.R.S. F.— "e E 
mic Sclence and Stefistics,—President : G. Shaw Lefevre, 


ST hres. S.S. G. Mechanical Sclence.—Prosident: J. Ro 


Pres. Inst. Mech. Eng. . This list of sectional officers will be 
completed and: will be submitted: to the General Committee on 
e Wedaesiay, August 20, The Reception Room will be ‘opened 
on Monday, Angust 18, at 1 ».M.,'and on the following days at 
8A.M., for the isshe of tickets to Members, Associates, and 
ladies, and for supplying lists and prices of lodgings, and other 


information, to strangers on their arrival. No tickets will be, 


issued after 6 P.M. Tickets for the meeting. may also be ob- 
tainod from August 1 until August 6, on application to the 
General Treasurer, Prof, A. W. Williamson, British Associa- 
: tion, University College, London, W.C. The first General 
Meeting will be held on Wednesday, August 20, at 8 P.L, 
when Dr. William Spottiswoode, Pres. R.S, will resign 
the chair, andeProf. G. J. Allmen, F.R.S., President Elect, 
will assume the Presidency, and deliver an addrem, On 
Thursday evening, Angust aI, at 8 P.M., a sere; on Friday 
evening, August 22, at 8.30 P.M., a discourse by William 
Crookes, F.RiS., on Radiant Matter; on Monday evening, 
August 25, at 8.30 P.M, a discourse by the Rev. W. H. 
Daliinger, on the Life Histories of the Minutest Organic Forms, 
and their Bearing on the Doctrine of the Origin of Species; on 
Tuesday evening, Angust 26, at 8 PAL, a sorri; on Wednes- 
day, August 27, the concluding General Meeting will be held at 
‘2.30 P.M. On Saturday evening, August 23,.W. E. Ayrton, 
Esg., will deliver a lecture to the Operative Classes, on Electri- 
city as a Motive Power, Tickets can be purchased of tho local 
Secretaries, No report, paper, or abstract can be inserted in 
the Report ofgthe Association unless it is in the Assistant Secre- 
tary's hands before the conclusion of the Meeting. A room will 
be provided for the reception of apparatus and specimens ilius- 
trative of papers communicated to the Sections Excursions to 
places of interest in the neighbourhood of Sheffield will be made 
on Thursday, August 28, " 

WE regret to. hear of the decease of M. Edouard Pictet, of 
Geneva, at the early age of forty-four. He was the son of Prof. 
F. J. Pictet, of the same city, formerly a writer on neuropterous, 
insects, latterly a paleontologist, who died about seven years 
ago. ML E. Pictet inherited his father’s scientific tastes, and In 
1865 published a ‘‘ Synopsis des Névroptéres d'Espagne," based 
upon & journey made in that country a few years previously. 
Latterly he had been much occupied in investigating the physical 
conditions of the Lake of Geneva, in company with Forel and 
others of his compatriots; and his official duties, municipal and 
otherwise, took up much of his time. He visited London at 
the thne when the Loan Exhibition of Sclentific Instruments 
was on view at South Kensington, The family Pictet has 
included amongst its members several illustrious scientifc men, 
and is one of which Switzerland is justly proud. M. Raoul 
Pictet, the celebrated investigator of the liquefaction of gases, is 
a cousin of the subject of this note, and M. H. de Saussure 
also belongs to 2 collateral brench of the same family. : 

e THe death is announced of Mr. Thomas Wills, F.C.S., who 
~ has acted as secretary to the Chemical Section of the Society of 
Arte SII. i4 was first founded in 1874. Mr. Wills was born in 
.1850, in Devonshire ; he was educated at University College 


School and at King’s College. In the early pax of. 1868 he. 
became.an assistunt to Ir. Odling at 9t. Bertholomew!'s Hos- 
pital, and inthe jatter part of that year, on Dr. Odling being 
elected to tho Wallerian Professorship at the Royal Institution, : 
Mr. Wills was appointed.his official assistant, In 1873 he’ re- 
signed this post to accept the position of Demonstrator'in Che- 
mistry at the Royal Naval College. ‘The to which Mr. 
Wills specially devoted himself was the application of chemistry 
to the manufacture of gas, and on questions connected with this 
rgbject be was rapidly becoming. sn authority, He was a con- 
“stant contributor to the 7rassactions of the Chemical and other 
societies, For several years he acted as secretary to Section B- 
(Chemistry) of the British Association, and he was s member of 
the Association Committee for ascertaining the best methods of 
improving the illuminating power of coal-gas. His most recent 
plece of work was in connection with the subject of electric 
lighting. Dr. Tyndall, in giving evidence upon the electric 
light before & Committee of the House of Commons, referred 
to Mr. Wills as having discovered that oxides of nitrogen were 
oe iD ME C 
extent injurious, -2, > | - 

Ix the Paris Academy, Dr. plos id jen -elednd & 
Corresponding Member in the Astronomical Section in place of 
the late Prof, Argelander, and M. Alphonse Favre in plaee of 
the late Prof, Leymerie in the'Sectlon of Mineralogy. 


Tux professors of the Museum of P hare presented two 
candidates for filling the place vacated by the death of Clande 
Bernard, who was professor ef general physiology in the estab- 
Hshment, The arat candidats oM hones, of the Toscuatey 
and the second M. Morean. ' 


Ajcixmtas. xxkrING of (he Miseselbgunl Sodety. of rear 
Britain and Ireland will be held st the Meteorological Office, 
116, Victoria Street, on Tuesday, June 3, at 8 P.M., when the 
following papers will be read 1—On abriachanite, a new Scottish 
mineral, by Prof. M. F. Heddle and D. W. H. Aitken; on 
baughtonite, a new mica, by Prof. M. F. Heddle ; on christo- 
phite from St. Agnes, Cornwall, by J. H. Chine, F.G.S.; 
minerals from Japan, by John Milne, LL.D., and T. Davies, 
F.G.S.; additional note o: penwithite, by J. H. Collins, 
F.G.S. The chair will be taken by Prof. T. G. Bonney, MA.. 
Other communications intended «o be read at this meeting 
should be sent to J. H. Collins, secretaey, at the Scientific Club, 
4, Savile Row, London, W., not later thea Saturday, May 31. 


Tux first public act paseed by the U.S. Congrem during ' 
the present session, was ons making an, afffkopriation of 
200,000 dollars for the construction, under the direction of the 
Secretary of the Treasury, for the National Board of Health of 
a vessel provided with suitable refrigerating apparatus, for the 
purpose of determining the powsibililty of destroying the yellow 
fever infection by intense cold. The act as first introduged had 
special reference to the apparatus af Prof. Gamgee, but as passed. 
it is within the power of the Secretary to select any device that 
will, in the opinion of thé National Board of Health, best answer 
its purpose. — j 
* Pror. Duars, of Mexico, ina recent letter to the Smithsonian 
Institution, speaking of the enormbus numbers of the common 
cow-bird, or Molothrus peceris, in hiv neighbourhood, refers to 
a certain flight supposed jo have been about 12,000 yards in length, 
six yards wide, and probably over a yardedeep. He estimates 
the number contained in it to ftom 9,000,000 fo 10,000,000. . 
A flock of 1,000 or 2,000 of ‘thes birds is common, 
ally mixed with tho Waentherweus , and (B some 
extent with the red-winged blackbird, 


Wy Igarn tht Dr. Edouard Bornet, éf Paris, emjnent for his. 
peces ae RA ea ee and author 
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of other wofks on that order, ande Prof. Heinrich Gustay 
Reichenbach, fils, Director of the Botanic Gardeng, Hambarg, 
alike distinguished for his special knowledge of, taj publications 
Bie Cretae Dare Veen lee Tarde Mamba of. the 
Linnean Soclety, 


A A olores uus theme (o 
first examination for the degrees of London University, six were 
placed in the division of honours, four were declared to be en- 
titled to exhibitions, and one was second in the whole list of 
candidates, There were only two failures. Ge 


Dz. SwAN M. BURNETT, of Washingtoü, has recently made 
some examinations for the purpose of ascertaining whether the 
negro in the United States is affected with colour-blindness to 
the same degree as the white race. He has examined 3,050 
coloured children, from six to eighteen years of age, in the 
public schools of the district of Columbia, of whom 1,359 were 
males, and 1,691 females. Of these, twenty-two boys were 
colour-blind (or 1*6 per cent.), and two girls (or’o°11 per cent.) 
The percentage of oolour-blindness among the whites in an 
aggregate of abont 40,000 examinations is-3 per cent, for males, 
and 0°26 for Thee negro appears, therefore, to be less 
liable to this defecp than the white race,- Theexemingtions were 
made,in strict accordange with the plan proposed, by- Prof. 
Holmgren, of Upsala, Sweden, and used so extensively in 
making similar examinations in Europe. 

A NUMBER of Jablochtoff candles have been employed by the 
French government, for llluminsting, by night, an exhibition 
held at the Ecole des Beaux Arts, for the benefit of schools. The 
success is so great, that it has been proposed by M. Turquet, 
Director of Fine Arts, to open by night the exhibinon of 
Pictures, held now at the Palais de PIndustrie. It is stated that 
not lers than 250 candles will be lighted on this occasion, which 
will require an engine of more than 300 hore-powes. But the 
expense, although considerable, will be nothing in comparison 
with the receipts expected. The arrangements will be made 
during the temporary closing &t the end of May, and the electric 
light be put in operation during the month of Juns. ^Itis likely 
that the arrangements will be utilised by-the Exhibition of Arts 
applied to Science, which grill be held From July to November. 

Tur select committee to in into the explosion on 
board Her Majesty’s armour turret-Mhip 7X4w»derer pro- 
pos lo snake thelr experbtianis bi. the most public manner, in 
order fully to establia? the stability of thé guns constructed on 
the Woolwich system under all the édnditions of the service, 
qnd the lfübility of gny gue to be destroyed by unfair means, 
The burst gun has been taken Into the inspection department for 
examination, and the sister 38-ton gun will be taken to the-proof 
butts in the marshes to be fired., 

Tux Jane Scribner will contain the first of afseries of articles 
on “ Ed[pon and his Inventions,” by Mr. Edwin M. Fox, , The 
opening paper will be devoted to the electro-motograph and its 
applications, The slx-yoers’ growth of this remarkable inven- 
tion will be described by Mr. Fax with mueli nddental Nght on 
the inventor's methods of work. 

THE Calan ond ais Farriahes some interesting particalars 
respecting the so-called ‘‘ vegetable ivory,” which is now so 
much used as a subgiitute fer tvory.. : The vegetable trory.nut is 
the produce of a species of palm found wil in South America 
and Africa, Inside the hard shell is the white kernel, which 
being softer thsfh ivory and easily as well as readily dyed, 
and being lem beittlg than is largely used in making 
buttons, tc, The 'inripe fruit consists of asgreen shell, contain- 
ing a watery finid, which, as the qut gradually thickens 
ue eae eee y hardens into solid 


c 


otherwise obtain watergio drink. The tree (Phytelethas macrs- 
carpe) on which the fruit gréws is unlike an ordinary pelm, 
having little or no êh and drooping’ downwards, expecially 
when the weak brancheg are overweighted by the six or seven 
banches of nuts, each éontafhing six or soren geeds, inclosed in 
thick beavy shells and cater shoath, and weighing altogether 
from 20 to 24 Ib: . 

A RECENT valuable memoir by Prof. Stefan to the Vienna 
eAgedemy treats of the relation between radiation of heat and 
temperature, In the first part he discumes"Dulong and’ Petits 
experlfnents, from which the conclusion was drawn that the 
amoumt of hest radiated from a body increases In a geometrical 
progression, when Hs» temperature increases in an arithmetical, 
Prof. Stefan points out that the observations of these phfüieists 
may be calculated with great approximation by another very 
simple formula, according to which the amount of heat radiated 
from a body is proportional to the fourth power of its absolute 
temperature. It is shown that while the law of geometrical 
progression corresponds to Dulong and Peüt's numbers better 
than that of the fourth powers, these numbers (because of defects 
in experiment) gre not suited for rigorous proof of the law as to 
heat radiation. Further, it is shown that the formula of the 
fourth powers agrees with the observations of Provoataye and 
Desains much -better than that of Dulong and Petit, In the 
second part of the memoir, cooling experiments &re utilised for 
determination of heat-radiation in absolute measure, In the 
third it is shown that the formula of-the fourth powers agrees 
fairly well with Drapers experiments on heat radiation of a 
glowing platinum wire, end Ericson’s on that of a glowing block 
of tron, The fourth part contains some remarks on the sun's 
temperature. From the intensity of solar radiation as determined 
by Poulllet, the emissive power of the sun being considered = 1, 
we obtain, according to the formula of the fourth powers, the 
sun’s temperature = 5580°. Nearly the same number comes by 
this formnla from Soret’s comparatite determinations of the 


„radiation of the sun and that of a glowing disk of zirconium. 


A NEW grass, Rawa luxurians, has been imported into Ceylon 
from Java, and is stated to be doing well, having attzined a 
height of 8 feet in three months. It Is said to contain a large 
amount of saccharine matter, and cattle and horses cat it freely, 


EXTRAORDINARY finds of gold have lately occurred in the 
gold-fields of Dutch and French Guiana and are causing great 
excitement. g 


. A RICH deposit of lead and silver -has just been discovered 
near the Thames River, New Zealand. Tho ore is reported to 
contain 50 per cent. of lead, with about two pounds worth of 
silver, and 9 dwt, 13 grs. of gold per tori, 


ACCORDING to the Japan papers a singular innovatidn has 
lately taken plece in an ancient branch of the trade of the 
country. Mixadzn, a town in the province of Tanbano-kunl, 
has always.been famous for the -manufacture of crape, the 
principal industry in the.province,. Hitherto, however, the 
cape hes been manufactured from Japanese silk, but it has 
ftecently keen discovered that.the kind of silk required can be 
imported from Corea of better quality and much cheaper than 
it can be procured at home, A number of Japanese merchants 
have, therefore, formed themselves into a company with the 
object of manufacturing crape from Corean silk, and bave already 
despatched one of their number to Corea to make the necessary 

On Tuesday last week an enormous avalanche descending 
from the Jungfrau swept through the valley of S i 
carried away'a whole forest, and crested the utmost . 
Hon in the neighbourhood. Sofar as ds. Erow no lives wero 


na ss en ho a 
alka ca service to travellers, who cannot lost; . 
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THEE has been a alight eruption of Veruvms for some days. 
A vxny distinct Faja Morgana was above the village 
of Zhor, near Koxlau in Boemia, on and inst. 


M. JULES Frery, the French Minister for Public Instruction 
publishes 2 on the, re-establishmert of the Museum of 
Pedagogy, which created by M. J Simon at the 
Ministry of Public “nstraction, and pied in NATURE at 
a tho time. This report shows that the original idea of such 
a collection muste be attributed to M. Jullien of en ee 
of the best pupils of the celebrated Pestaloxd, who esteb 
it in 1817. Pe iim ofthe new mean il begin t | € 
"egens apo of primary instruction specially appo 

the purpose. This museum will be also a central library for 
prifaary education in France. 


WE have received two numbers (February and March) of the 
Collage Sowrnal, issued in connection with the Georgetown 
(R.C.) College, U.S. The latter number contains an article 
resuming some of the more recent conclusions with regard to 
sun-spots. 


‘We have on our table the following books :—'' Description of 
Vertebrate Remains,” Prof, Joseph Leidy (Collins, Phila- 
delphis); ''Characese Americans,” pert 1 (Timothy F. Allen, 
New York; ''Sport in British Burmah, Assam, and the 
Cassyah and Jyntiah Hills,” Lient.-Col. Pollok (Chapman and 
Hall); “Obituary Notices of Astronomers,” Edwin Dunkin 
(Williams and Norgate) ; “On the Nature of Life,” Ralph 
Richaidson (H. K. Lewis); ''The Gault,” F, G. Hilton Price 
(Taylor and Francis); ''Ausgestrahlte Licht,” Edw. L. 
Nichols (E. V. Huth, Gottingen) ; ''The Students’ Text-Book 
of Electricity,” Henry M. Noad (Crosby Lockwood); ‘‘ Atlas 
of: Histology,” pert 3, E. Klein and E. N.' Smith (Smith, 
Elder) = ‘‘ Organic’ Chemistry,” Hugh Clements (Blackie and 
Sons); ''Evolutions Old and New,” S. Butler (Hardwicke 
and Bogue) ; ‘‘ Treatise on Natural Philosophy,” vol, i put 1, 
Thomson and Tait (Cambridge Univermty Press) ; ‘ Mechanics,” 
R. S. Ball (Longmans); ‘Health and Occupation,” B. W. 
Richardson (S.P.C.EK.); “Electric Lighting,” J. N. Shool- 
bred (Hardwicke and Bogue); ''Hydro-Incubation," Thos, 
Christy (Christy and Co.); ‘‘ Principles of the Algebra of 
Logic,” Alex. Macfarlane (Douglas); ‘‘Geological Map of 
Northumberland,” G. A. Lebour (Andrew Reid); “The 
Ibis? (General Index 1859-76), Ed. O. Salvin (Van Vooist) ; 
‘¢ Middleton’s Impeachment of Modern Astronomy” (Judd end 
Co.) ; ‘‘ Hints on the Pronunciation of the French Language," 
L. J. V. Gerhard (Hachette and Co.); ‘‘ Analytical Chemis- 
ty,” Dr. John Muter (Wm. Baxter); ‘Pharmaceutical Cho- 
mistry,” Dr. John Muter (Wm. Baxter) ; ‘‘ Manchester Science 
Lectures for the People, 1877, 1878, 1879” (John Heywood) ; 
* Australasia,” A, R. Wallace (E. Stanford). 


Tue additions to the Zoological Soclety's Gardens during the 
past week include a Rhesus. Monkey (Macacus erythrens) from 
India, presented by Mr. H. Winsor; a Vulpino Phalanger 

. (Phalangisia vulpina) from Australis, presented by Mr. A. 
. Elder; a Ring-necked Parrakeet (Palaornis forgwatws) froth 
India, presented by Mr. F. S. Prince; a Herring Gull (Larus 
argeniatus), European, presented by Mr. C, H. de Loecker; a 
Rough Terrapin (Clesssys peractuleria) from Trinidad, presented 
by Surgeon-Major C. J. Weir; a Puma (Feds concolor) from 
America, purchased; two Squirrel Monkeys (Satwmaris sctwrrc) 
from Guiana, two Plantain Squirrels (Sewrws Wamtani) from 
java, a blue Jay (Cyspectia cristata) from North America, an 
' Anel Toucan (Ramphastos aria) from Brazil, a Sclater’s Curassow 
( sclateri) from South America, deposited; a Zebu (Bos 
indicus}, two Geoffroy’s Doves (Prrisera geoffrey), a Yellow- 
` legged Herring Gull (Larus Jewcophecus), bred in the Gardens. 


e 
. oe 


° 
ON THE INFLUENCE OF PRESSURE UPON 
THE SPECTRA OF GASES AND VAPOURS 


HERR 6. "CIAMICIAN has recently communicated to the 
Vienna Academy the results of a series of interesting ex 
periments mado with view of Investigating tho inten of 
the spectra of gases From the 
Somewhat lengthy engthy report wo gather the following data, which 
may prove socefiable to thois of our readers who arè actively 
in spectroscopic research. The of the three 
ogens, chlorine, bromine, and iodine, show on the whole the 
ities when the pressure is increased. The bright 
mo diffused, sometimes a little broader, without, how- 
continuous ilumin- 


particularly the case with iodine, where, eventually, nothing bat 
a continuous spectrum is seen ; while with chlorine and bromine 
certain lines et remain brighter than the continuous light. The 
behaviour of, ceris lines in the red part of the spectra of 
chlorme and bromine is remarkable, as retain therr original 
Stiarpnow and marcan creed y Pressure. 

presa wonder align 
creased pressure, the lines retain their a 
continuous bright ,background appears only at reni end of 
recu l'the.case of orus anfi arsenic there is 
no reaction at all, as here even continuo und does 
not appear. Herr Ciaumician thinksethat it has been ovexooked 
hitherto that arzenic under & moderate pressure, and without & 
Won of the t ores vi, messy comet ono, whch 
hum of the first order, viz, a continuous one, which, 
when the density becomes greater Leyden jar is inserted, 

and is rep ae ÈA 

aas etals behave very differently to the non-metals just men- 
tioned ; here a real band-hke extension of the spectral lines 
taked place, while the continuous light remains subdued. In 


the mercury trum the enlargement of the green and violet 
lines are noteworthy. In the sodium spectrum Her 
Ciamician could observe the t, which is very con- 
siderable, only with the , dark D line, as he could 
not observe the spectrum e other wey than through 
a layer of sodium vaponr. ` Unde sodium gives a 


continuous background in the immediate fteighbourhood of the 
D line, and upon this the’reversed D line appears. At frat it 
is seen as a double line, but soon afterwards the two lines flow 
into one in consequence of the enlargement ; the dark band thus 
formed becomes wider anf wider, untl it finally covers the 
whole background which appeared fi continuous light. 
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THE Revus Internationale des Sciences (April, P ) contains 
the following papers :—On symbioms, by 

On the physical and intellecta ud: 
the different races, by M 
function of the roves ty 


ister ia 
. Zaborowski.—On the chromatic 
by Dr. L, Frédéricq.—On the source 
of muscular A. Flint.—On the constitution of, the 
blood plasma, Frédéricq.—On the nature of lichens, 
by BJ Mid, Os ie mae ft, by Onn Gey 
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Fr fw Baden ( 3) contains the follow 
pA eae aam UE ds reversion owing 
Abel's egral b Lnd) On determination of 
the eolit c elasticity through te bending 0f abort dn by 
K. R. Md cades space cl observatións on the growth 
E kde: be doin: sone cf iacere bs 
Klocke/—On an “automatic-water and air-pum 

by L. D Le ei Ner divortio in deo ow 
Schill.—On some mlnor actions of wind, byF.C 

THE Archives der “Sciences a (A 1879 
contains the follo ux cii vlla adieu 
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review of Switrerland by Favre.—On the seiche 
occasioned by the grclone of IURTY 20 Prof. Ph. Plant- 
amour.—On the hurricane of February ao, by . A. ForeL—On 
the presence of tanaite in TOR eh B. ee 
—On the meteorol: of the ency o bay, DY rue 

~ Researches [) A n @lanté.—On 
the compounds derived from oxf'propy ic acid, by R. 
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SOCIETIES AND ACADEMIES 
Lowpox 
Royal Soy cet 8.—“ On the Relation malice the 
Diurnal Magnetic 
as observed BY She a he ai of So Greenwich, daring the 


In this paper the author draws attention to the long series of 
"unice diia of Se Gouge Bi, KC, 
B.-Airy, K.C. 


that examination of the Groen- 


observations might be well a 
independent test of the accuracy of the su 


The results for declination and cre only a 
the strict continui Orie end by the veri tes en 
ment being somewhat broken. 


numbers and Dr. Wolfs sunspot numbers are drawn, 
which show a remarkfble 


similarity, 

The epochs of minimum and maximum ations at is 
found that, on tle average, the mean magari epoca fo 
ows apot pochi by 0'27 of a year. 

becomes 


tabulation the difference Tea te yea. 
It seemed further destrabl® to ascertain whether the more fitful 


of the eens in ipy way Me s: To 
make this com n, the numbers, inst of being 
smoothed, as are dacia nere now dared. onl of the 
garage pus erp iv ai and compared with the aawa] monthly 


numbers. ter eme pd on tiese ee 
and show € correspondences between 
fhe more rapid and magnetic variations, especially 
between the bears ghee andl ie. 
Further seems to point to a variation in the annual 
"e following are the general conclusions supposed to be 


rar re te ee! fom 
the magnetic elements of declina- 


1, Thatéhe diurnal 
Ho and horisontal force are ect to a periodical variation, 
of the known eleven-yesr 


keep ee 


“a DIT ur Penlri aes epochs, 
sun-spot are y t 
oe ogeurring somewhat later lege the corresponding 
sun- The variations of duration in different periods 
peri appear to be similar fe both phenomena, 
3. Ace lin ees oie a guide 
een epee extending somethnes over periods of several 
pr salah ADE jp ovom nearly. HESAN, and progress 


"That it seems pro ble that thf annual inequalities of mag- 
we Tiat it mema proie tat perlodigg] variation, being 
when the mean 
Harna range is ibcrenied, and diatnahed aé d time of a sm- 


ipot minimum, a se pies 
Conclustong and pa eer secre 
atte nein Aer AIT M uot oo dcr ye. ed 


a 
* 


Chemical Society, 

in the chair.— 

fi part iL, by 
Sinden fe inven of m of nals salts into nitrites and 
Arden ln presence of carbonate of 

calcium is Mus Rd ee 

of 40° C. ; heb ue eod of facibedon Chor te, of 
the ferment, d 


SL test Warren de la Rue, presi- 
were read :—On nitri- 
author finds that light 


orphous base vera 
the alkaloids of the Veratrums, part 
Jervine, . 
penese aconite roots, and obtained 


vay 5*, resembling aconitine, 
Spent Jebaconhs wes fie. "The ylela cf 
iid apanese sconite fs about three times that from 
the action of by 


e thr cites a a ie 


ear and especially potassium iodide, itate magnesium 
hydrate from this solution to an extent equal to 46 per cent, of the 
magnesia t.— The composition of cow's in health and 
disezse, by A fe . The author has from 
whey two alkal by precipitation nitrate ot 
mercury, galactine, Jactochrome ; also a supposed glucoside, 
precipitated by tain He phen dentin ad tothe cepa 
ure as ey tome eae ne aia nnana ME 

cow from very acute disease ma milk differing in 


no essential from normal milk, Pe cies Fa al 
on saliva, and on the chemistry of digestion, by W. H. Watson, 
Alcohol hinders markedly the conversion of starch into sugar by 
saliva ; a trace of hydrochloric acid, on the other hand, increases 
the rapidity of the conversion, 


EN Institute, Ape 29.—Mr. E. Burnet 
Tyee D.C.L., F.R.S., prendent, in the chair.—The follow- 
new Members were announced :—W, S. Duncan and 


Knowles Binng.—A paper was read by Col. H. Yule, 
C.B., entitled ** Notes on Analogies between the Indo-Chinese 
Races and the Races of the Indian Archipelago." The author 


fiet stated that the paper: was writen cee some niic:or tei 
ago, and had unaltered since. A large number of ane- 

manners and practices were adduced, common alike to the 
peoples of the two regions, which Col. Yule, in conclusion, oon- 
sidered would be of no value as ts for some original 
close bond of between the races of the Indo- Chinese coun- 
tries and those of the Archipelago. But when thus accummlated 
they must surely be admitted to have great weight, and to be 
too numerous and striking, considering the "ed the rigid 

occupled by those ruces, 


tguity of the 
resemblences w 
fout frm Gnd «nctler to ts die fece y o the PATIA deve 
lopment of isolgted bodies of men in like stages of growth. — 
A paper was also read by the Rev. James Sibree, jm., of the 
London Misalonary Society, upon relationships and the names 
aged for bem among the peoples of Madaguea chiefly the - 
together with observations upon marriage customs and 
zuomis Moog tho: Malagasy. It wes remarked that in the 
language there are in many classes of words strange 
sr compared witli Fogllah, whl er et ths sme Hime, 
oups there is great fnlness and minuteness of distinc- 
otice was taken of the low standerd of morals 
the island, and of tho evidence of this 
pin the ebeen of sich worda as canti, 
ty, and alied terms, The paper concluded by a descrip- 
mais dioses the Andria c nom the Horta oF som 
main divisions: the Andrians or nobles, the Fjoras 
moners and the Andevo or slaven the mibdivisions 
were also peinted ont, together with the resiricti oza apon me 
riage between the different ranks of native society. 
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~ HOW TO LEARN A LANGUAGE 
How to Learn Danish (Dano-Norwegian). ` By E. C. 

Ótté. (London : Trübner and: Co., 1879.). 
HE tourists who now crowd into Norway summer 
after summer are apt to find that a better acquaint- 
ance with the language of the country is required from 
them than is the case in the more frequented parts. of 
Europe. They ought, therefore, to be grateful to Miss 
Otté for having provided them with an excellent manual 
for acquiring the necessary knowledge, since Danish is 
. thelanguage not,only of Denmark but of the towns of 
Norway also, though more or less varying dialects are 
spoken by the peasants in theisolated dales. The manual 
is composed according to the Ollendorffian method; but 
a systematic grammar aid rules for pronunciation are 
appended at thé end, and'the whole book is prefaced by 

an interesting and instructive introduction. 

The’ Appendix correctf the chief defect of the method 

‘ot teaching foreign languages initiated by Ollendorff. 
This is its neglectto pay proper attention-to so very im- 
portant a matter as pronunciation and phonetics. Olen- 
dorff seems always to presuppose the presence of a teacher 
who is either a native or else thoroughly acquainted with 
the phonetic peculiarjties of the language heteaches. No 
doubt in learning a foreign tongue it is advisable to have 
such a teacher close at hand; but sometimes this is not 
possible, and the possibility Is admitted by Ollendorff 
himself when he claims that his method will enable the 
pupil to dispense with a teacher altogether. . It is clear, 
however, that Miss Otté, though she comes to the rescue 
of the student in 1 regard to the pronunciation of Danish, 
has never paid very close attenéidn to phonetics. The 
learner who tried to spea& Danish in accordance with the 
rules of pronunciation she has laid down for him, would 
speak it with a very-Anglicised accent indeed. Nota 
word 1s aaid even of that marked characteristic of Danish, 
the *^stódtone"' or glottal catch. For Danish pronuncia- 
tion, it is desiragle to'consult Mr. Sweet's article In the 
Transactions of the Philological Society, 1873-4. 

The very fact that so integral a part of language as 
phonology should be thus passed over In works intended 
to promote a conversational knowledge of foreign idioms 
shows thq unsatisfactory.character of our present mode 
of teaching languages, even at its best. It is based rather 
on empirical haphazard than on scientific principles, The 
method and results of comparative philology have as yet 
had but little influencg on practical' education, It-is the 
old story of the divorce between the man ‘of sciente and 
the-man of practice, and, as*usual, education suffers. If 
we would know-how languáges ought to be léarned and 
studied wo must Rive Deed to tha lessons, of scienco which 
are also the lessens of nature, - 

Language consists of soun: ot- of lodi und until 
«his fact is thoroughly. im -upon the mind, it is 
useless to expect that languages will ever be studied 
aright. Language, moregver, is formed and moulded by 

a unconsGous actign 

the life of the emumehity i» in a constant state, of 

change and development, Conquer we cannot com- 
Vor. x.—No. $00. é 
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“press the grammag M de into-a series of rigid 


of the community as agrhole, nd 


rules, which, orice laid *dówh by thé frammirian, are ds 
unalterable as the laws of the Mede and Persians, On 
the contrary, grammet is What the egmmugity makes: it; 
what was in vogue yesterday is forgotten to-day, what is 
right to-day will be wrong to-morrow. But alfve all, 
language, except for the purposes of the lexfcographer, 
Gongists not of words but of sentences. Woe shall never 
be able to speak a foreign tongue by sffoply committing 
to memory long lists of isolated words, .Even if we 
furthef know all the rules of the grammarians, we shall 
find ourselves unable in actual practice toget very far in 
stringing our words together or in understanding what i 
said to us in return, This was not the way in which we 
learnt our own mother-tongue, and if we would learn 
another language easily and correctly we must set about 
learning it as we learnt our own. 

Ollendorff had-the merit of seixing hold of this im- 
portant fact, and to this his system owes the success it 
has obtained. Let the pupil first saturate bis mind, aa it 
were, with sentences or phrases ; there will be plenty of 
time afterwards to analyse these into words and gram- 
matical forms, We must begin with the whofe, not with 
its parts; analysis is the task of science, not of practical 
education. But in both alike we must start with the 
known, or the best known ; the unknown or less known 
to which we work.back will differ according as our object 
is a scientific or a practical one. — 

If our object is the practical one of acquiring languages 
the less known will be those idioms which present special 
difficulties either through the strangeness and unfamiliarity 
of their structure and modes of expressing thought, or 
still more through their being now extinct. To learn a 
dead language in anything like a proper way is a very 
hard matter. We must first be able to think in other 
languages than our own and know what language really 
is ; in'other words, we must have a sound acquaintance 
with living tongues. Until we can realise that Greek and 
Latin-are in no essential respect different from English, 
or French, or German, that they do not consist m a 
certain number of forms and rules learned by rote out of 
a school-grammar, or oven in the polished phrases of a 
few literary men, but in sounds once uttered and inspired 
with meaning by men who spoke and thought as we do, 
the long years spent over Latin and Greek are as good as 
wasted, It were far better to fill our minds and store our 


"memories with something which will be Practically useful 


to us in after life and at the same time afford that mental 
training of which we hear so much. To begin our educa- 
tion with the dead tongues and afterwards fill up the odd 
iervals of time with a modern language or two is to 
reverse the order of sclence and natdre. The necessary 
result is to produce a total misapprehension of the real 


character of speech, a permanent inability to gain a con- 


versational knowledge of foreign idioms, and a false and 
generally meagre acquaintance with the classical languages 
themselves, -It is not wonderful that-the small modicum 
of Latin and Greek acquiréd during years of painful work 
at school should so frequently disappear altogether as 
soon as school is-left, and considering the ertoneouggews 
this small.modicum of learning implies it is perhaps 
hardly to be regretted that it should. 

Wher a ‘conversational knowledge of a foreign idiom 
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has once been obtained and ghe pufil js able to think in 
another language than his own, theanalysis and study of 
the idiom should be carri& on in the light of comparative 
philology. Hg shou]d be taught te see that the appa- 


rently pat phenomena of languagt are all subject to | 


strict'law, and thatthe forms and words ke uses all have 
a history and a reason for being what they are. In this 


*way his intelligence as well as his rod will be excited |,¢ 


and quickened,9his curiosity, that “ fountain-heag® of 
science,” wil] be legitimately aroused and satisfidti, and 
above all the conception of law will be made famihar to 
him from the first beginning of his education. When the 
ac#@n of philological laws has been traced and illustrated 
in modern languages, it will be easy to pass on to the 
dead ones and show how they are but the earlier forms of 
living speech, past links in the great chain of unbroken 
development. 

Before parting from Miss Otté, allusion must be made 
to the reformed spelling of Dano-N orwegian and Swedish, 
which she has'adopted in her Manual, and of which she 
has given an interesting account in her Introduction. 
This reformed spelling is in the first instance due to 
Rask, the gseat Danish philologist, but it owes its present 
acceptance to the Stockholm Conference, called together 
in 1869 by the exertions of Prof. Daa, and to the Dano- 
Norwegian dictionary which was the result of it. The 
vicious spelling of the past has now been superseded by a 
consistent and fairly phonetic one, based upon a scientific 
alphabet. In this respect the Danes have set us an 
example which it would be well to follow. The * practical 
men" of Scandinavia have at last condescended to listen 
to the recommendations of those who study language 
scientifically, and the people consequently now possess 
an orthography which forms no hindrance to learning to 
read and write and throws no veil over the true nature of 
speech. Let the Englishman who uses Miss Ottés 
Manual try to put himself in the place of a Dane who 
wishes to learn English, and then consider whether he 
does all in his power to facilitate the acquisition of at al] 
events one language by the foreigner. A. H. SAYCE 








LETTERS TO THE EDITOR 
[The Editor dots not hold himself responsible fer opinions expressed 
DNE Neither cam he undertake to return, or 
with the torilers of, rejected manuscripts. No 
ee an E Uie at 


[ The Editor urgent. correspondents to keep their letters as 
skort as pressure on his space 15 so great that it 
ts impossible otherwise to ensure the even of com- 


mewerications contaimng interesting and novel facts.] 
The Spectrum of Brorsen’s Comet 


I Am much obliged to Mr. Christie for his answer to n 
question. There can remain no doubt that Brorsen's comet does 
not setw give the same spectrum as, according to Huggins’s obser- 
vations, it did in 1868. The difference in position between the 
brightest lines in the two spectra of carbon is, it is true, very 
small, but if it were possible it would be a step gained to decide 
which of the two Hnes the brightest comet band coincides with, 
5198 4 or 5165'5, since as far ax» experimental evidence goes at 
present one of these line, is due to carbon-va and the other to 
an oxide of carbon, I fear that Prof, Piarzi Symth’s theory that the 
a as carye by h ‘bon must be rejected 

ental reasons which I presently recapitulate. ^ I 
Jide - cain sursis lanl ik y, not having access 
to any telescope of sufficient a and pena ah, tee 
fore, to seem to make light of the ievement of Mr. 
and Prof. Young ; a veeqoadtieto a hora 


git dee vede ieh Jy hide (bat onl (jut hide) the least refran- 

ible edge €f eign conet nt, then T ahora imagi 

the spectrum of the alcohol-tube, its band 

tat, on Hoa the ber if the come Se Dey MU 
most probable, that which I have called ‘ n No. L?” 

At present the observations at the Royal O seem to 

point to & coincidence with the second spectrum, but it was the 


frst which Prof. Young employed and which Prof. Huggins 


also employed. A reference to Prof. Huggins’s account of his 
ts shows that the comperison ieee ee 


sure ; 


1869) that “the samo spectrum is given by 


The difference between thé spark in olefiant gas and in olive’ 
oil, shown in Huggins's diagram, is simply one of detail—the 
separate lines being distinctly seen in the spectrum of the ofl and 
not in that of the gas. 

Prof Phed. Smiyth's alcoholbtube seems to differ from Mr, 
Christie’s in besides the lines of spectrum No. II. (if 
he will allow me to it so) fhe preen, Dand sem ib’ the, blue 
base of a candle flame—that is the beginning with 5165°5. 

M Thb T behere ager de the ate Imie ma 

hat hugh pressure; A reference to the PA Trans. for 1865, 
or thë ki, Mag, Toc October, 1869, will that the tubes 
with which Wilke aed usse na spectra—and 
that he did not succeed in completely separa! the two. Bute 


ur be at a some- 


tube containing carbonic oxide pressure fone or 
two millimetres shows no trace of this green bend even 
*' end-on," 


I cannot accept Prof, Plexri Smyth’s thfory that this green 
bend and the remainder of the lines in spectrum No. I, are due 
to hydrocarbon, for the simple reason that are obtained 
brilhantly from substances which do not contain ydrogen, viz, 


cyanogen, carbonic oxide, and sulphide of carbon. 


There is no more magnificent than the “carbon 
spectrum No. L,” obtained Ce ME CRUS. 
at the nozzle of an oxyhydrogen blow-pr 
should like to refer Prof. Smyth for oiher, argine than 
my own and for ence to a paper to be found 
in the Ams, CĂ. Phys. du A A De 3 305. 
Giggieswick, May 27 WILL HALL WATTS 


: . 
A Universal Catalogue 
Tux last April numbet tf NATURE contains an article on a 
Univermel Catal which seems t be still under discussion. 
So great aw when undegtaken, should to a certain extént 
pe em leto, so as not to necessitate the same thing hx to be 
times. With a really € of books and 
Sander ts «or hbrary to form 
dts own catalogue in à much ab form. NHAU 
p ei Optics, 183r. dps 
euy, Crist, et Prope, phys, Enclase. ffi. "Vin. 6439," 
od edebant ie v oes 
QR Dude ee London, 1831. Catalogue of 
Science Papers, 23 and 
uy, Mémoire sur Ie ion et sur Ies Propriétés 
Es Catalogue of Mi Mus, Hist. Nat, re v. 1819, pp. 
€ of Mineralogical P. 
ois una a ined de eli Trd want titles 


, and no doublo and treble lines for titles of 
Books cr memoi vo or a, worda and two, camber Beng 
ee aa ir een ais 
ogue— 
an ‘undertaking: which is high] highly inca is objged fo apend 
ae onate cost, time, apace for & purpose, 
pons corte, te be much better served in 
this way, as may be shown by the facts :— 
the whole number of titles in the British Museum 


catalogue at 000 (1,2 oo m 2,500,000 cross 
references, &c.), oe cay modern works, 
the pepe P did p ue Now, pu the 
number o vely 
demand vigor lee of vin detere o eene botany, 
statistics, &c., &c.—eat 50, and sa that old books extend 

15 to 30 branches branch is 
by rs oe eee 59999 i 


60,000 of new ones. 
So, one seeking for books of a single branch does not find 


» [^ 
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more than 365.008 titles mong 3,750,000, filling, when printed | specimen of decwswasfus, the latter, apparently, being less 
alone, 4°32, or in round num 5 volumes of the 45, while A. B. Mxyxz 


he must undergo the trouble of using all the 45,°or of this work, 
th £6, 89 per cent is useless and annoymg for him, and d, 
or II per cent. only is useful ; the needed for the catalogue 
is about 4 metres, 44 centimetres of which are useful, and 3m. 
soca, disturbing; anid, it mt not least, he pays 36/. instead 


M. 

But with all this superffuous work, still no complete catalogue 
is &cquired, but a very deficient one; for of ical journal 
articles there are about 3,000,000, separate works about" 
6,000,000 in 2 rough estimation, or together, 9,000,000, £e 
(no main titles or cross-references being herein comprised), 
about mx times the number possessed by the British Museum 


Spade Uonnd A or aan ee 
of to be accompanied by 12 millions of main titles, 
&c. ; sup then, these 21 millions of entries to be composed 
of 4°2 ons of old and 16:8 millions of new ones, the pub- 
lication of these could be effected as follows :— 

The titles of ald boo par. Tet ee 
ones, and belonging moatly to totw different branches, 
could form a special catalogue of fifty volumes, whose price 
would be 407. ; each great city might content itself with a single 

accessible to al men of science. 

e remaining 16:8 ms of modern publication titles, 
divided into fifty Bunches, would give 360,000 entries for each 
of than, or foe volumes gor 4l, 30 that even private libraries 
Rn pe enabled to posesa a complete catalogue OE all modern 

single branch, 


As to the oonstrostion pf such catalogues, the following would 
M n sik a practic :— 
At a committee for the defining of branches and the limit 


between old and modern should be appointed, to 
which all greater libraries should send copies of ther catalogue 
classifications; by means of these copies exact rules for the 
extent of branches and the method of working could be drawn 
ee . fe 
work done, & num: catalogue 
formed, to which all greater Library should be sent 
In copies; where such copies are wanting library should be 
ewe ee 
e ai 

The periodical publications before 1800 and after 1873, should 
be in the same manner as those in the “ Ro i 
ogut,” and then subdivided into single 
committee, In this way complete 
could be formed, care 


committee should be 


for great groups 
being taken not to restrict the Hmits of 


During the next ten ‘years after its publication the completion 
sould be cerned out by putting beside each title a short classifi- 
, cation of tts not an extract—contalned in a single word 
or like ‘‘electtostat.” or *'relat, age mortal,” for ''elec- 
trostatics” or ‘relation between age mortality," or & few 
singlo words when different matters ure treated ; these classifi 


tions, made simultancously by different persons and compared, 
with all ms, could be printed about twelve 
years after the first and form the final work, which at 
short intervals of five or fen years should be completed by 
Vo Custos of the Imperial Mineralogical 
"ustos o o 
Museum, Vienna 





° Distribution of.Mus rattus 


Tam able to-day to complete my note in NATURE, vol, xx. 
. 29, us to thé exxct habitat of the black rat in 

boot’ Liebe, ide nom me that if oecari iad 
DHSHOE And Voigtland in le elevated side-valleys of the 
rivers Welme er and Rods, as in single lurking-places 
of the Frankenwald. Here in isolated forest- 

in the valleys, in Whole parti 


then rather prefers the upper foars, 
tofbe decreasing in number. In those 
villages about three specimens of ra/wr are always killed for one 
» * 
» e 
. 


: of lightaing accompanied by 


numerous. e s 
Dresden, Royal Zodifigics! Musegm, May 20 


Iasect Galla Bu : 

I was much interested in Mr. A. Stephen Wifgon’s letter upon 
this subject (NATURE, vol. xx. p. 55). JI must, , demur 
io hls satement Wt all sacer call are Te reality -buds or 
frult-buds, 





thet appearance on the 
ast oi ae oak-spang: 
gls of tho spen rid baccarum, Andricusecurvator, &c , 
severaP of w. may be placed on the veins of a leaf, 
These examples cannot assuredly be classed as pathologi 


lo leaf or fruit duals o so far as 
Mie po er Dade A 


d the early part of the year 1875, I attention to the 
fact the growth of galls took coincidently with the 
wth of the timues in which they were pleced; thus the 
descionnent of the bad-galla of Cynips Aelleri, Tiras terminals, 
and A phi. gemma, 1 to be seen in the summer, and 
early autumn, but not in winter time when the tree growth is 
sxrested. My observations at ee ee oe 
the currant galls of the oak and others of same only 
grow during the growth of the leaf to which were attached. 
I trust Mr. Wilson will give your readers the benefit of his 
further researches on this subject. W. AINSQE HOLLIS 
Brighton, May 16 


Effects of Lightning 
A REMARKABLE electric discharge occurred on Sir Robert 
Gordon's estate of Letterfourle in & small wood about four miles 
to the south-east of this place on November 16 last about 12.45 


once read at the 
in NATURE 





A.M. The accompanying sketch (scale 4" = one yard), where 
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the trees (common fir and larch) struck are represented [black 
dots, will give you an ides, e soil and trees were slightly 
covered with snow, which had been falling at intervals since sun- 
set on the 15th. On that mght I observed two or three flashes 
thunder, and a fowdaysafterwards 

. 


. . 


2n 


that .some or 
undex 
deep:at Hie ime eee d 
owing to s co severe weather, 
ted oponi i visiting the wood te question until a few 
days agp. I then ascertained from a farmer living 150 yards 
south-east of the spot, that the trees must have been struck 


was mpl nigi: cb and 


simultaneously. ; 

‘Between 9 and ro P.L on the r5th a flash of ligh fol- 
lówed by loud thuader, was seen by him in the north dew 
of the: wood. ; besides, the interval between figs and 
- showed ito be at a comparatively great distance, The man, 
` an iavalid, neyo aloph WEED ahot T3-45 aci tag 
CE y followed by a tremendous thimder- 
think bis own house was struck, The next and 


last flash snd occurred a of an hour afterwards at a 
oonsideteblo away to the west, 

The effect of tho lig on the trees was obserred from the 
window on the follo ing, and as the spot was daily 
visited by the inmates fhe bouge FOr mat purpose. cf 
dlothes, there could be no doubt but the’ been done 
aang the pos All the fotrteen varying from 
six to nine in , and not visibl than the 


immediately adjoining ones have lost the ber over a width of 
one half to one inch, And thie wood ie allghtly sput. 
Buckie, Banff, N.B., Mey 13 . W. CAMPHUIS 


E - 





: Intellect in Brutes 

IN connection with recent i 
has occurred to me that the following 
ecu uh eu ko 0al mites Da o undas Your apo M 


“very gentle and onate creature, During my abeence the 
D E E ce young gentlemen, who delighted 


; 
; 
Ẹ 
BE 


house for about an hour. returning to dress I found that 
the kittens were located in a corner of my -room, where 
previous broods had been deposited and nursed. estio 
the servant as to how came there, he at once replied, “Sir, 
the old cat taking one, one in mouth: brought them here,” In 
other words, the mother had carried them one by one in her 
mouth from the BEIGE oe, where they lay quite 
that I have of a more - 


of reasoning and affectionate confidence in an | 


need hardly sey that the latter manifestation 
pleasure. "The train of reasoning seems to bese 
. been as 1 “Now that my master has returned there is no 
risk of the Kittens being injured by the two young savages in the 

take for my protector to see and 


] 
3 


E: 
notwithstanding the losses from various causes. 
int of view, the Society continues to 
prosper, its assets g set down at over 37,000/, exclu- 
sive of its valuable map vollection and library, both of 
which have received large accessions during the past 

. It will be interesting to practical geographers to 
jen that considerable progress has been made with the 
revision of the classified register of maps and the prepa- 
ration of an alphabetical catalogue of all the maps in the 
Socteig’s colléction and publications, and especially that 
the new catalogue is being prepared with a yiew to its 
being uently printed. “We are also informed that a 
‘case i & set of traveller's instruments, guch as 






"teaching 


'of the east and west coasts of Afri 
"been sounded since the days of.Capt. Owen, half a century 


_the large 


the French with the hostility exhibited 


, May 29, 1879 
the Society recommend, has beef placed in the ma: 
room. Af the conclusion of the report the royal medea 
were presented to -Coumt Schouvaloff, the Russian 
ambassador (for Col Sy Ping) and General Sir 
Lintorn Simmons, R.E., G.C.B. (for Capt W. J. Gill, 
R.E.), after which came the presentation of the Public 
Schools’ Prize Medals, the award of which we ‘have 
already recorded, and sóme interesting remarkA on the 
of geography, by. the Rev. G. Butler, head- 
master of Leara. College. The Hon. G. C, Brodrick 
announced the subject for next year’s examination would 
be “Western Africa, from the Sahara to the C and 
as far-eastwards’as N €" The Earl of North- 
brook was elected president, and among the new members 
of council are General R. Strachey and General Sir H. 


‘L. Thuillier, late head of the great Trigonometrical Sur- 


vey of. India, both of whom are well known as scientific 
up MEE pes 
ann on the o y was - 
vered by Mr. Clements R Markhant senior.secre- 

. chief items of news are that Lieut, RC. 
Temple, of the ist Gurkhas, has constructed a map of 
a large tract of previously unknowif cpuntry betwoen ` 
Candahar and Dehra Ghazi Khan, and, has promised to 
furnish an account of dria rp rur uii Whitely is 


about to attempt an examinatior of the mysterious Mount 
Roraima and its nelghbourh in the interior of Giidna. 
In conclusion, Mr. ed attention to the short- 


comings of A in eee e department, 
expressing a hope that they might be induced to send out 
a properly surveying-vessel to the southern part 
which have not 


ago. dps / 
M. SOLEILLET, who recently tried to reach Timbuctoo, 
has arrived in Paris, d gave, on, Mohday, an address 
before the Société d' Etudes Maritimes et Coloniales, in 
rge hall of the Société d’Encouragement. M. 
Soleilet is in good health, ari no trace of ‘his 
illness is now sible. He speaks highly of the negro 
population and the Sultan of Segou, Shere he spent. 
more than three>months as peaceably:as in any French 
town, without any other escortsthan a single servant, a 
sergeant of the Senegal Rifles: The Niger at Segou- 
Sokkhora, more than 2,000 fniles from its mouth, is a 
yards wide. "The access is for traders. M. 
oleillet will devote his future exp on to the deter- 
mination of the best track for the trans-Saharan railway. 


He contrasted the good will of the neg pora tion for 
inthe Sahara,  , "a ED LEE 
-FROM Gloéus we learn’ that the long sojoürn of the 
‘Russian troops in Bulgaria and Rumelia has been fruitful 
of results to g hical knowledgé. “The Russian 
staff have been active in g out a series of, astrono- 
mical and etic observations, so that a fairly complete 
network of triangulation has been nadie ds. ch 
will enable cartographers to lay down with fair accuracy 
& very considerable number of places in our maps. 
Something like 1 pu have thus taken, moat 
of them rosea t a considerable number astrono- 
rA The chief results #re expected to be published 
1 Oo wi de : 


THE steamer Nordenskjöld, Capt. H. Sengstacke, for- 


merly chief officer of. the on second Ger- 
man Arctic expedition, ed from Malmó, under the 
Russian. flag, on May 12, Jor Behring Strait, vid the Suez 


Canal On boami are Prof. Grigorieff of St. Petersburg, 
and Baron von Dgnckelman of c, fto whom are 
intrusted the duffes of zoologist and physicist respec- 
tively. object in view, as our readers know, is to 
visit the mouth of the Lena, and, , render 
assistance to Prof. Nordenskj&ld. The expedition is not 
e . k 
. 
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ons, in- 


over-manned, as it cbnsists , but pics p 

cluding officers, savants, two ‘engineers, an pales aie 

Tt is possible that by | this time Nordenskjo have 
broken out of the and boon Mis way home. y the 


Suez Canal, The letters received from him, referred to 
last week, are, Mr. Oscar Dickson informs us, dated 


February 8. 


i LETTERS from Prejevalsky, dated from Zaisan, March = 
20, inform us that the See sion Which caver o TURN 


had detained him there much longer than he had cal 


lated, He however, to leave on March 21, and 
expected to reach Khami at the end of May, by way of 
e yere ties aad E gai 


Hors mhich He hopes to viali Seuth-oart Tibet 
A,COMPLETE history of all North Polar Expeditions 
from the remotest ages down to the present da ic pue 
to be published by Cotta o£ St Sous eie B 

* [m ewigen the end is writer, Her 
Friedrich von Hellwald. Numerous il illustrations; maps, 
sppeiria ity pare. The mali known ea ch 


ae parte. The well- pedem apoen, us 
commanders of the Austrian P 
End 187, hag accepted the dedication of tho 


UE Colonies and India we learn that a private 
from Aden conveys intelligence of the arrival 
there.on the 15th inst. of the British India Steam Navi- 
gation Company's steamer CAisrnera, from Bombay, ex 
route for Zanzibar, having on board four Indian elephants, 


THE Inter-O ke Ceu Congas hs been dips 
carrying on its work in Parisfor the last fortnight. tt 


was divided into several - each to consider a 


reports 


from its two ane athe second - of’ which ad- 
mitted the constructing a canal with locks 
by- by wey of rae a level canal it considered 
the course ee eutenants Wyse and Reclus to 
be the best, Tube UY DU to certain modifications, 
The estimates .of the 


first sul 
probeble cont cathe, varo various ae 





, OUR ‘ASTRONOMICAL COLUMN. 

- Tee TOTAL SOLAR ECLIPSE OY May 22, 1724.—1n 
the ZIfestrated London News of Saturday last ‘are iue 
Tus rc pon Cu. ewiepue of the time, relating 
to this. eclipse, the last that was total in England. It 
may not be without. pee to examine the general cir- 
cumstances of. this. phenomenon, which we.aré now 
enabled to do with much’ un by taking advan 
of rue data in f. Newcomb’s recently 

* Researches on the Motion of the Moon.” e 
eus are as follow :— œe 


*G.M.T, -of Conjunction in R.A., 1724; ERNE PETE 


^ Right Ascension . : 59 32 138 
` a Moa hour moles Rd 38 ari 
^" a 304 
` Heri declinatiop e B E 21 5 d N. 
. Sun So 31 23'9 N. 
Moor hourly motion in declination ., IO 53'3 N. 
Sun's mS 2 25; s. o ago N. 
Moon's horizontal ^ &Ms e 
Sun’s "» 5 . 7 
Moon's trus semi-diameter ^ 16 331 
~ Surs » .n ee n e 15 474 
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The sidereal timg at Greegwich mean noon on May ia 
was 4h. 1m. 3°62, apd the tion of time at conjunction 
in R.A, was 3m. 49°1s. additive to mean time. 

Hence it appears pears hat the central 


, 3b. 41 6m. in long. 181° 29. Wy GRA SI borse 


82° bx ap 
lat. 45928 


with the sun on the meridian ee i 
54° 30’ N., andjended in long. ES MEA 


islafidg, and the iov RUE must very nearly define 
the course y pursued by the moon’s shadow :— 
N. Limit ^ Central Lins. B. Limit, 
T o! crc aw o / ^^ 
4 W. 52 37 5I 29'9 50 24 
2» W. 5157 50 49°5 49 43 
o. 51 I5 7" 58 I 
rE.. 50 32 49 244 we 18 
The interest excited-in. this alee we may 
infer was mainly due: a tia mbia a chart of 
its track by ey, then Astronomer- T A copy 
of this chart is of tho Royal 


pe 
; it is-entitled “A Description of 
M NUM 


it may be Y Ib 1724, in the Evening, 
Edm, Halley, Ast. S trio Engraved and ad 
by John Senex at the St "4 Church 
in , Price SN concludes some foot- 
notes as follows :—* At London-we compute y? 


8 uo FAL Y Middle aliea i e nearly | 
B ep And y* End 7.29. We wish- our Astronomical 


ogre de 
"mind that: the' old style -was still in 


pee 
uen idu eclipse was thus dated 


| May IL cted track is- in close 
ac diae we have obtained above chart 
shows the central ecli south of Wexford 


pse 
north of Bridgwater, over the Isle of of Wi and south af 
Dieppe to near Venice; his northern of total-phase- 


of Strasburg; the southêm Íi 
pu 
Dr. Stukeley eae edipsë fiom Haradon 


Hill, . 
near -Amesbury, Wilts, and ‘the account of it which he- 
published in his /fiserarfum Curiosum has been frequently 


to Bave been a about D 47 wea Assuming his position 
to hare Daen D g P 47, weak of Greenwich, with a 
latitude of by the above elements that 


totality w esti acacesia local head me: 
and continue 2m, 348.,the sun being at-an altitude of 12°. 
The eclipse was central at or close to Ventnor, and was 
total there for 2m. 478. ; the newspaper of the ‘time says, 


more than 1j minute. Observations were mado 
Delisle and at the Observatory of Paris and by 
Maraldi and ; at the Trianon, Vi E em 


Hoe du Roy". The calcülated duration of totality at 
is am.-238., the middle at 6h, 49m. 41s. apparent: 
time; Gaudin observed the duration 2m. 22s, and the 
nfddle at 6h^5om. 2s. ; other observers made the duration 


the calculation makes it. The „original 
the French’ astronomers a given. at-p. 129 of Prof. 
Newcomb's work. ~ 

- The next total eclipse of tlie sun visible in England will 
take place early on the: morning of June’ 29, 1927, but 
totality will only continue some ten seconds. i 





-THE MIGRATION, OF BIRDS .. e: 

Dui y of Dr, Weismann’s:to some remarks by 
*Newton in his paper on the migration of 

ids (ERE ED 579), a-statememt of mine Is 


te 


^ 
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* 
uly young starlings pass 
defen eas erae 
" the learned Doctor 
as a fact, but as a 
This is a rather bold 


quoted to the effect that “4n 
over Heligoland by hundreds 
old bird accompanying th 
adding that he “ ot regarel 
more or less frobable conjectsre.” 
and ungeremonious assertion. As, however, Dr. Weis- 
mann, with refererfce to the above, and fo the autumnal 
of young birds prior to their parents iR penni, 
ea the question ** su are these really facts f"" itting 
that if they weit they would “seem to be against the 
sufficiency of the five senses ”—and as in any pfübable 
future effort8 of the learned gentleman's on the,above 
topic, incontestable facts might prove infinitely more 
than ever so voluminous an amount of nicest con- 
jecture, I beg to be allowed to contribute some state- 
ments ing on the question, which are based on daily 
observations of mine now extending over a period of 
more than forty years, and made on Heligoland—than 
which an observatory more favoured for such purposes 
the rest of Europe may not afford. 
. Personal experience the learned Doctor does not seem 
to command respecting the migratory movements of birds, 
-otherwise it might be su that he would have brought 
forward the results of observations either in refuta- 
tion of mine, or in confirmation of the same, and I can- 
not help adding that in my humble opinion, the treatment 
in whatever form of so grand and mysterious a pheno- 
menon as the migration of birds, shodla be preceded by a 
study of the same in na if only it were in its simplest 
outward appearances. Such a proceeding would prevent 
the continual repetition of certain traditional errors, and 
of the ing thereon of fallacions inferences arid 
id raion: assumptions. . 
ut to return to the starlings in question. The learned 
Doctor maintains that I “could not possibly have in- 
spected a hundredth pert of these ‘hun of thou- 
sands’ of starlings flying about? Now, to a Helgo- 
lander, such a view of the question would, if anything, 
be most amusing. I fully uphold what I stated : all these 
birds Saige eligoland are inspected, and I may add 
that such is done by the most competent judges, who, in 
fact, think very lightly of distinguishing a young starling 
passing overhead from an old one. 
- When, in my co ondence with Prof. Newton, I 
drew his attention to the fact of the autumnal movement of 
young birds taking place from one to two months prior to 
that of their parents, I purposely referred to a species 
affording the most easy means for observations corrobo- 
rative of my views, viz, the common starling. This bird 
is one of the few i T perform their 
migratory flights at so moderate an e as to it 
of the ficare scrutiny of each individual of 
a whole flock. Besides such a scrutiny is greatly 
facilitated by the different colour of the old and young 
birds at the season in question ; the former, on the wing or 
0n the ground, appearing at any distance inte black, 
whilst latter are of a very light brownish-grey colour, 
verging underneath on'a soiled white; the entire ap- 
ce of both differing to such an extent that if a 
Bight of these birds were passing overhead at a height 
from to three hundred feet, consisting of even a 
thousand individ it would require but the most 
cursory glance forthwith to detect a single old bird among 
the whole number. That such appears so very incredible 
to Dr. Weismann only proves how very little practice he 
can have had in these matters. : 


, Moreover, a very great proportion of these young star- 


ht for some hours on the plateau of the 

furnishing, in contradistinction to the old h 

birds, a rather dainty dish, they are pursued by the Heli- 

very eagerly, and shot in great numbers; the 

island taxi ist, Aeukeus, for instance, succeeding last 

summer in ing ezgk£y-fAres such young birds at the 

discharge of ahis two barrels. This latter gncident alone 
. 


may prove what quantities of these birds are captured 
here during*fe month of July of each succeeding year, 
and I repeat, they never contain the slightest admixture 
of old black specimens. 

The above I suppose will be admitted as sufficiently 
demonstrative facts, and will I trust exculpate me from 
“building far-reaching theoretical inferences,” a proceed- 
ing against which the learned doctor gravely says we 
must guard. May-I be permitted to ask: to Sion is 
this warning given? for hitherto I was rather given to 
believe that conjectures, theoretical inferences, and the 
like generally grow much more luxuriantly beneath the 
ee of the study-lamp than in the face of free 
matter-of-fact nature. , 

Here may follow a few data respecting the periods of 
pasts of the old and y starlings as noted down 

m daily Descr Han ind leave it to Dr. Weismann 
to admit the same as the documentary evidence of an 
“excellent ornithologist," as he so courteously terms 
me, or perhaps to iss them as of undemonstrated 
validity. 7 


Stureus vuigaris —First week in june, 1878, some 
solitary old birds of extremely abraded*plumage—sup- 
posed to be individuals tbat lost th@r mates or were 
otherwise disturbed whilst breeding. . 

June 20 and 21, great flights of young birds; 220d, 
a3rd, and 24th, enormous numbers o young birds; up to 
the end of the month thousands of young birds daily. 

July 1 to 12, from a thousand to ten thousand young 
birds daily; 16th, many flights of hundreds ; 25th, great 
many young birds. ` 

Then follows a pause of two months during which no 
starlings whatever were the mi more bei 
eken up again on Seprenfer 22, S uen 1 find dol 

own :— : 

Starlings, old birds in fresh s; lights of many 
" xg. piumagi ! À 

October 2 and 7, great many old birds; 8th, flights of 
thousands; 13th, Royston crows and old starlings by tens 
of thousands; 14th, crows many th ds, starlings 
hundreds of thousands; 15th, many; 16th, a few only; 
20th, tens of thousands > 28th, t many. 

November 18 and 19, flights wom twenty to fifty. 

December 9 to 18, flights from forty to sixty daily. 

Thus I have witnessed the autumnal migration of the 
old and young starlings during ‘the long series of 
above stated. Invariably nothing but young grey birds 
pass over here (and in a broad front extending to both 
sides of the island) from the latter f June to the 
end of July; then a pause ensues lasting from six weeks 
to two months, when during the latter part of September 
tbe movement is taken up again by tbe old birds in fresh 
black plumage, and continued to the close of November— 
by straggling parties oftentimes kept up till Chnstmas. 

These are incontestable facts, however meee they 
may appear to Dr, Weismann ; but he may rest assured 
that not only all the young and old starlings passing 
over here are “inspected,” but the many hundreds 
thousands of miscellaneous birds visiting this island have 
to avery critical review in addjtion. 

cannot conclude these remarks alg i dg es- 
tion of young birds preceding -during their migra- 
tory trip the parents by ons or two Hd without 
stating that; so far as my lon te on 2d 
extends, there exists, amo e 360 odd species co 
here bym , only on solitary exceptien to the general 
rule, viz., the cuckoo, Ci canorus, of which species the 
old birds precede their young by atYqast four weeks. Of 
all the the young birds of the summer ue the grand 
autumnal DE MEORE O old, the very finest 
old malemat the close of the season briigmg up the rear. 
In spring, however, quite the reverse i long eset 
then the most perfect old males ap first, followed soon 
by old females, and later by younger birds of less perfect 
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appearance, in this ifstance the rear being ing brgught up by 
halt and lame: crippled birds that havegost a greater 
- ar less number of their wing or tail feathers, some toes, 
or even a whole foot. 

All this is very strikingly exemplified here by the black- 
* bird, for instance, with its varying dress according to age. 
and sey, and this might with some attention be o 
at other places also, th in the middle and: south of 
England and Germany su observations become greatly 
more complicated, on account of the immigrants from 


the north mixing with such of the same les as have: of view, and he presented to the Academy a 
pes in these more southern latitudes, and where | series of mlaciens om ths onions ee arn 
© grand opening migratory asume hee i in | these concluding formulse etermining 
full original purity, has more relaxed in a con postions en wipe m Mr. ae rop 

amore travelling by easy stages. > He GATER the metre. Th ue: b 1o ubih ue Dane fot 


Heligoland, May 7 metres that have been issued as 

alee i Mr eet The German metre is sald to 
differ from the French metre by one 25,000th. Mr, Peirce pro- 
ceeded on the assumption that the wave-lengths of light are of 
a constant value, Certain questions have arisen in the course of 
this research. It was necessary to ascertain whether the spectral 
twit tee ere Sed by 7i There was a doubt 


THE U.S. NATIONAL ACADEMY 


-ONE of the chief scientific events of the year in the 
United States is the annual meeting of the National 
Academy of Sciences, et select scientific body in 


America, electign ch is regarded, as stamping | to the mathematical 
A man es an an deciowledged leader in science. This defined the position of Ob sath ont e nene Md em 
year *the win dene: at Washington from | was found needful that to be observed beat 
Me ed e acting president -being . O. C. | its maximum of brilliance. It had been noticed thgt two 

who ee eee ee composing a pair (that is, of the same order) are usually 
Aedes ote work during previous year. He ferent beightacs, the ht side spectrum from the left 
ag a ar ae ing pose eee RE aide one. Bi alg pecially trne of spectra obtained frat ruled 
‘the death of its penre Prof. Joseph Henry, on May, those m mieti meto mot gras 


13 last year. Henry had president of, the Academy, 
for ten years. One of the ae functions 'of the! 
Academy during the past year was the consid tion of al 
‘plan for the reorganisation of the U.S. Surveys, to which 
‘we have already referred at len 

At the meeting of the Academy in April last year a. 
resolution was adopted ler oe the a pops ofa 


committee to consjder a plan proposed 
for determinin the distance of the sun 


velocity of ligbt. In accordance with this vote, 
Marsh a aS E A i bec ; President 
F. A. P. Barnard, Professore Wolcott Gib Henry 
Morton, George F. Barer, and E. C. Pickering. Their 
was so favourable to the proposed that Prof. 
sent it to the Secgetary of the Navy for transmis- 
sion to Congress. ; An appropriation of 5,000 dols. for the 
required was thus secured, and and the work of con- 
structing the necessary ce eges 
MOOR da HE appropriation available, he penus 

of the funds is enttusted to the Secretary of Navy. 
Tt is hoped by those who. proposed this pian M Der 
periments will lead to a'more accurate determination of 
the distance of the sun than can be obtained by any other 
method known to astronomy. 

Prof, William B. Rogers was elected President of the 
‘Academ to fill the vacancy caused by the death of Prof. 
Henry. election i$ a des&rved tribute to Prof: 

Too bas for Halt a Century Beld a prominen place amang 
American men of science. He mas for many your a 
leader among American geologists in adopting the modern 


diamond, in ploughing through the surface, raises a burr on the 
side of the furrow, hence makes the two sides of the cut of 
migun bagni At first it was attempted to remove 

f M er peacoat ape Dt it wet i tliat the mato 


: 
d 


then y removing 

plates were o that gave spectra of the utmost 
brilliancy, and the right and left spectra of each did not 
differ in brightness from each other, Mr. Peirce gave the 


ud E. C. Pickering's s paper on eclipses of Jupiter's satel- 


rtance. He showed the value 
data that might be obtained by improvements in this 


exte e ekea ant d ded his views with rare | method, both as to the sun's distance and as to Jupiter himself 

eloquence-as well as strong’ argument. During his con- | and his satellites. 

nection with the Mássachfsetts Institute of Technol In a peper on th e iode on Munt NALE one 
sth tha winds Dear thé level of the sea, Prof. Elies Loomis 


1862-68), the health of Prof. Rogers became so mu 


paired that he was obliged to withdraw fram all studious Eam i ds the foll b rini 1—1. In a majority of the 
-9 where an area over INCw 
pursuts for a bng period: *Hj recovery of health was by the wird ae 


the occasion of heagty tion ‘in’ 1875, when he 
was for assecond Seed Président ef the American 
Association for the Advancement of Science. The new 
ba, oer is loved by everybody, is v&merable with silver 
and still retains the silver-tongued elofjuencesfor 
-which he used’ to ge fanjous, But he is by’ nö means 
and has to take care not to over-exert himself. 
y valvable papers were read during the meeting of 
* B . . 
. 
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x HN * paperon the "Bituct yokcanoeé about: 


to Wae glacial drift, was of Pared ier oe une thus favour the har- 

“mach intereat. The general fori of the Sierra is of a | monic by Ye is 

B eo ro, ready to break on its oustern side Tt rises fota the solving this problem, ex have tested the in- 

Joaguin Plains slope oF .fifiy to ee rase . | strument on this After describing their and 
eor [ 


reaches a crest 13,008 ant end 


sir miles plunges down steeply to the pling of Mono, T ig ho: such words as ‘‘ mean, mane, 
Se re aedem at cay cee Pet In former periods, | were : pu MM moro,” and ad de 

TN long, complicated Wien ith many tributaries, the T. Different opinions as to these 
western.ilope;: on the cast, comparafively short ple | 


recent experiments, 
iy ogee not’ Gets ae Aae 


spaca of tap phonograph linder’s 

also aer toe Mireciien naturo of the, change ‘This was 

shown by starting the Me ives td und ag fe 
“ah” changed successively from ‘‘ah” to “awe” ‘ ob,” 

and oo” (The same efféct oan be uced by gradually con- 
and rounding the orifice of dira gt the samo 


eng! the yowol-sound s 


fclally by the habits of “and 3 : 
other only pert raa sm ud 
o y ir vowels as we nd as 
E] sama to const fn win we na dr the “ a 


Pitch Theory,” to w d -vowel is a musical 
cam posex presets tones whose ‘frequencies are 


ward. Steam’ and mme many ples ee 
"rocky part of the island in the shallow waters'of that 

The twenty or voleanic cones on the plain vary in 

‘from 200 to 2,700 feet above the plain. Some of them are pro- 
` bably. recent, and retain a perfect form. : Prof. Le Conte adduced 
senideek MM ee mae ae [cast IA part ire 
recent than the glaciers, and that man the volcanoes them- . 
e ers dic Ce eke cate than (he Chas E e 
the gi: are Fram his observations on Lake Mono, 
Prof, Le Conte concluded thet its level is again rising, and that 
this had been on for ten or fifteen years. He found nesr 


z Meyer reparte that b d ere. t to obti 

formity of results in sounds, One curiitus et- 
periment made by Prof. consisted in the ears of 
Poona eee a ek 


) poer 
' under five feet of water. residents estimate the 
4 SN, MES ES I NONE *ten to fifteen 
LIU ICON = rot |, 
snowfall, . With regard to a moving er an im 
[soli eet on Mount Lyell, Prof. Te come Rae tige that 


mtem ed deua lits i-e esi ac 
periments with the phonograph, Prof, Graham Bell discussed 
ths whole. sib ect, and gives an account of his own recent 
apaia 3x ee 
2 e may adopt fan pitch d cory,” :Suppoecs 

the partial tones characteristic of vowel sounds have fixed, in- 
variable pitches; and the element of pitch may be conaldeapd 
- the feature; oc we may adopt the “harmonic 

ow assumes that the tones are harmonics of 


the fundamental, in pitch with it; the vowel charac- 
teristic lying in the of certain harmonics, The 
_ "fixed pitch theory four miput fol 4 eaan OF 


‘Bell exhibited a considerable number, tend. to bias the mind in 
favour of this theory. But in a series of careful 
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Photographs, of the of in the Sun. ^ S. Welr 
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New Form of Hellostat, C. F. Chandler—A New Folariscopie 
Dextfo-giucose 


Presence of Cane Sugar and Inverted S . A, Graham Beli— 
Vowel Theories considered in the of Recent i 
with the P ph andthe Phonan Elias mis— 
The Winds on t Washi Com with the Winds 
near the Level of the Ses; H L. Abbot—The ton of 
High Tension Fuses, Alexander —Report on 


in the Caribbean Sea by the Coast Survey 

Commander, John R. Bartlett, U.S.N. C. F. Chandler 
Two New Diazo Colours from Coal Tar. G. 
Mineral Locality in Fairfield County, Connecticut, H. A. 
Newton—On the Influence of Jupiter on Bodies near the 
Planet. J. S. Newberry—On the Great Silver t recenti 
Discovered in Colorado, Utah, and Nevada, Sime Newcomb 
~—On the Recurrence of Solar Eclipses, F. A. P. Barnard— 
Report of the Committes on Weights, Measures, and Coinage. 


NATIONAL WATER SUPPLY 

[HE Society of Arts has in done useful work in 
inging together a jury of experts on the question 

of water Supplys for tough the subject has engaged 
pte attention for nearly half a century, has been 
vestigated by Rope! Commissions, and inquired into by 
committees appointed By scientific societies, we still find 
Shae ar to face T eo cosy m cumbersome a 
system of legislature, that ¢ country receives 
a rainfall which has been amply demonstrated to be far 
in excess of all the requirements of human consumption, 
manufacturing interests and 3 of canalisation, we 
seo large districts suffering all ills due toa polluted 
water-supply, whilst in other areas excessive rainfall is 


ing to the sea in devastating floods. 
Itis obvious, from a consideration of this fact, that there 
exists but one remedy for this state of thing e creation 


of a central authority, with power over the whole water- 
rights of the country for all purposes whatsoever; and 
upon this point there is a most striking unanimity of 
opinion in all the speakers attending the Society of Arts 
conference this year and last. her this authority 
should be placed over the whole of the 215 river basins of 
England and Wales, or whether they should be sub- 
divided into groups, dich ided over by rate 
bodies, is a question of detgll, and it is n ily one 
which allows of a very large amount of difference of 
opinion, varying with the special knowledge and tenden- 
cles of the individudl propounding the scheme. 

Sir Henry Cole last year & division into seven 

. districts, *eacba under a 1 commission, assisted by a 
well-known enginder, together forming a united board, 
for the discussion of general questions. 

Mr. Shelford pointed out that 158 river basins are con- 
tained in one county, and might be presided over by 
county boards, while only eleven rivers are situated in 
four or,more counties, for which he considers special 
legislation would be necessary. Mr. De Rance would 
divide the country into six groups of river basins, Mr. 
Conder into ten, and he su ed the formation of a 
similar to the Hydraulic Works Department in Italy, who 
at once take charge ef the area and population of-each 
province, the»altitude of the ground, the volume of the 
rivers, and the amount of 

To elicit informgtlon a8 to the best means of aang 
the country into watershed dor poner regar 
to tho wants of the population and the geological and hy- 
drological conditions, the Sotiegy of Arts offered for com- 
petition, at the Co just held, a gold and three silver 
medals. «No paper, it appears, has beeg judged of suffi- 
cient valueto entitle the author to the gold medal, but two, 
of the seven papers selected for prenting, have been 
thought worthy of silver medals, contributed*by Mg. F. 
Toplis and Mr. J su The former propdses that the 
country should be mapped out into watershed districts of 
one or more riveg basins, governed individually by a 

* 





body of commisfioners, assisted bycompetent legal and 
engineering ien with charge over all rivers, and 

ower to acquire existing water-works and canals, 
D tug uidet the dirfctidh of a Minister of Health. 

Mr. Lucas divides the c into northern, midland, 
and southern districts, with the jdea of gwing the 
commissioner “presiding over each area a similar i 
tion of mountains plains and constituent geological 


sgata. " 

Other authorities propose still other subdivisions, and 
we ds but think that the lezisladya.crestion ot 2 
numerous body of commissioners, in various districts, each 
with varying requirements and conflicting vested interests, 
would for the present only tend to increase the existing 
confusion ; for, as we stated last year, quoting Dr. Child, 
“the bane of all local government in England is the 
chaos of different and often conflicting authorities, ex- 
isting each for a i 7 It ts difficult to see 
how this state of things jou be improved by the large 
powers proposed to b» given to a number of new local 
governing bodies. For ourselves we are more inclined to 
agree with Capt. Douglas Galton, that all existing infor- 
mation should be brought to one focus, and though this 
information lies scattered over many departments, the 
Local Government Board is the legitimate focus for it; 
and that whether or no it is considered necessary 
that a Minister of Health be appointed, the prelimi- 
nary step which can at once be taken is to place the 
heads of departments who hold information in official 
relation with the Local Government Board. The de- 

ents he specially referred to, being the Geological 

urvey, the Ordnance Survey, the Register-General’s 
pU rave and the Rainfall Committee. 

e maps of the Ordnance Survey that would be most 
useful for hydrological purposes are those on the scale of 
Six inches to the mile, published for the six northern 
counties, part of Flintshire, and for the neighbourhood 
of London ; but unfortunately for those who have re- 
cognised the practical value of the maps on this scale, 
for economic purposes, the Directors of the Ordnance 
Survey have given priority of appearance to the larger 
25-inch maps, which in addition to the objection found 
to their use, from the small area they include, do not 
contain the contour lines of equal level, which give to 
every 6inch map the usefulness of e model The 
Ordnance Survey are, however, bringing out a new issue, 
brought up to date, of their r-inch map of England and 
Wales, reduced from their 25-inch map; this new 1-inch 
map has no hillshading, which so often obscured the 
topography of the older editions, but in its place con- 
tains the principal tontour lines. This map will form an 
admirable basis for tracing the watersheds and other 
hydrological purposes for which the published Ordnance 
Survey Catchment Basin Map is far too small 

The information collected by the Geological S A 
consists of gaoia maps of a large region on the scale 
of one inch to the mile, and of maps on the six-inch 
scale in the northern counties, colo for the geological 
formation, and “stippled ” for the superficial clays and 
fands with which they may be overlaid; sections across 
country on the six-inch scale, showing the thickness of 
the various permeable and impermeable formations ; 
memoirs descriptive of districts, and including the more 
minute details of the strata, and particulars of the well- 
sections. On the latter head we would jally allude 
to the exhaustive detail of wells, given in the memoir of 
the London basin, by Mr. Whittaker, which has furnished 
so practical a basis for the useful investigations of Mr. 
Lucas, who has added to them, from personal examina- 
tion, the level of the underground watersn the jnetro- 
politan area. 

From ifformation supplied by Mr. De Rance aes con- 
ference, it a that the pervious water-bearing forma- 
Gong okoun about 22,000 square miles, absorbing on ap 
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average about ten inches of rBinfalla fear, which, if all 
yielded up to wells, would give a daify average supply of 
400,000 gallons per square mile, andhe further shows that 
the larger area of these permeable fOrmations lies east of 
the great water-shed, dividing England diagonally, and 
separating the S and Trent basins Ge the one side, 
from those of the Thames, east coast Witham 
gud Ouse on the other, the only important previous for- 
mation west of this boundary being the permian agd 
new red sandstones. The latter occupies an argae of 
Sigue De R D f 
different oe EEE of the permeable and im- 
permeable strata in d, at once explains how it is 
E the Se eel ow of eee part om 
raining a basi y consisting of permeable strata, 
differs so remarkably in volume from rivers like the Severn 
mainly occupied by impermeable silurian rocks and 
triassic maris, and the necessity is at once apparent of 
there being a central authority, taking cognisance of all 
matters bearing on water questions, and assisting parlia- 
ment in giving or withholding to any he or 
district the water rights of any area to which they may lay 
claim. Thus,in the case of Liverpool, it is proposed to 
take from the sources of the Severn, a vee not less 
than 52,000,000 a day, while awksley,. in 
evidence befpre t athe Rivers Commission, gives the 
driest, weather flow, so low down the Severn as Tewkes- 
bury, as ie Rao se eet gallons per day. With a margin 
so small, it is obvious that the maintaining of a sufficient 
volume of water for navigation, fisheries, and other pur- 


of rainfall, and it is a, matter of regret that the work 
carried out by Mr. G. T. Symons is not incorporated with 
the Meteorological Department of the Government. In 
1865 the British Association appointed a Committee 
to assist Mr. Symons in developing the system of regis- 
tration; the total number of stations now at work exceed 
2,000, and the correspondence with these observers, the 
verification of their instruments and codification of their 
observations necessarily incur a large amount of expendi- 
ture, The British Association, after many years’ support 
of the work, fe it their duty rather to initiate than 
permanently subsi investigations, have at length dis- 
continued their t, and the only sources with which 
this work of national importance to the country can be 
carried out by Mr. Symons are voluntary subscriptions 
and the ts on the annual sale of the volume of 
“ British Rai "— We trust that one result of the 
Congress may be to place thts work on a more permanent 
and satisfactory basis, and also that the Ordnance or 
Geological Survey be charged with the gauging of the 
chief streams of the country, so that data may be fur- 
nished for really estimating what amount of rainfall at 
oncs runs off in impermeable districts, and how much is 
absorbed in permeable districts, without which all cal- 
culations as to -probable yield are to a great exter 
Honan 

t is the fashion in some quarters to abuse the Local 


' Government Board, but when it is realised that they have 


no authority given them by legislation to survey the 
country, seek out abuses, suggest and compel improve- 
ments,—until they are called to inspect often by the au- 
thoritles who have allowed abuses to devastate a particu- 
lar district, —we think that those who read their annual 
report of work will give them the greatest credit for the 
industry and ability with which, often at much personal 
discotifort, they track not only the fever-germs to 
their foure Dut confront the ignorance and ‘obstinacy 
of the local authorities. € hoepesthat the ac- 
tion of the Society of Arts, in bringing shese natters 


* o- 


prominently before the country may lead to the scope of 
the Local acest Board Belo so enlarged, pits 
staff increased, and their sources of information widened, 
that they may become a Department of Health, ever ready , 
not merely to find out the cause of disease, but to prevent 
the possibility of its occurrence, Towards this end, in 
rousing public opinion to the exigencies of the question, 
these congresses cannot be, perhaps, too highly valued. 
Already out of the congress held this year, a National 
Water Supply Exhibition has been inaugurated at the 
Royal Aquarium, which cannot but tend to popularise the 
subject, and if it should be ible to find the Exhibitjon 
a permanent home,-at the South Kensington Museum, it 
would add an important factor to the already. high 
educational value of that institution. Should a wider 
knowledge of these subjects become general, and the 
oo legislate in the direction suggested by the 

oclety, it will be felt that its President, the Prince of 
Wales, in first bringing the subject prominently before 
the Society, and in ly p dod before the mier, 
will have been instrumental in bringing about the once 
almost Utopian hope of Charleg Dickens, in his preface. 
to the Pickwick Papers, that the time will tome when “a 
few petty boards and bodies—less than drops in the great 
ocean of humanity which roars afound them—are net for 
ever to loose fever and consumption on God’s crea at 
their will, or always to keep their jobbing little fi 
going for a Dance of Death. . : 


THE AUDIOMETER 


» ALREADY have experiments of the greatest practical 


value been made with the wonderful invention of 

Prof Hughes described in our last number. Dr. B. W. 
Richardson has been applying it in two ways: as an 
Audiometer for the measurement of hearing, and a- 
Sphygmophone for measuring the pulse. Both applica- 
tions were described at the last meeting of the Royal 
Society. z : 
The audiometer, as it had been used, was shown to the 
Society. It consists of two Leclanché's cells for the 


battery, a new and simple mi 


crophonic key connected 
with the cells and with two fixed primary coils, and a 


secondary or induction coil, the terminals of which are 

attached to a telephone. T he induction coil moves on a 

bar between the two fixed coils, dnd the bar 1s graduated . 
into 200 parts by which the readings'of sound are taken, 

The graduated scale is divided into 20 centims., and each 

of these parts is subdivided: into 10, so that the -hearing , 
may be tested from the maximum of 280 units to o^—zero. 

The fixed coil on the right hand contains 6 metres of 

wire; the fixed coil on the left hand contains 100 metres. 

By this means a long scale from the left hand coil is 

produced. The secondary coi contains 100 metres of 

wire. - 

In using the instrument, the induction coil i$ moved 

along the scale from or towards the larger primary, as 

may be ired, and the degrees or units of sound are 

read from the figures on the scale, the sound being made 

by the movement of the microphogic key between tho 

battery and the primary coils. . 

The instrument may be comsidered to afford the most 
satisfactory means for testing *he h power of all 
persons who can define a sound. ° The range of sound is 
sufficient at the maximum—2007-—for every one who is 
not absolutely deaf; o^, pr «ero, is a peint of positive 
silence from the Mostre edt or rather from the sound 
which it produces through the telepHbae. a 

One of the first facts learned with the audiometer is the 
suddenness un arh the dae > lost ee who aro 
listening. «The sound is a ost within a range o 
2°; that is, evithin one-hundredth paxepf the entire scale: 
This is the case with those whe" are very deaf as well-as 
with those who heer readily, iUas 
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In testing the capacity of hearing, it is gotifeable that 
the power to detect the diminishing sound i$ maintained 
best by continuing the reduction in trace or line while the 
attention is fixed. A sudden break may cause the sound 
td be lost to the listener long before his real incapacity to 
hear is reached. If, for instance, the sound be very 
faintly heard at 15°, and the induction coil be suddenly 
moved to 5°, the sound at 5° may be quite inaudible ; but 


if the coil be slowly moved, unit by unit, from 15° to 5°, thé 


sound at 5? may be distinctly heard. 

The effect of filling the chest and holding the breath 
makes a difference in listeners. The capacity for hear- 
ing is for a few seconds mcreased by-tolding the breath. 
Holding the breath with the chest not full fails to produce 
the same result 

As a rule, the hearing of persons who are right-handed 
is most refined in the nght ear, and as most persons are 
s pe it is found that the right ear is the best eer. 

is rule is however, attended with many exceptions, 
since, for various reasons, some persons who use the 
right hand exclusively, practise for some particular pur- 
pose the use of the lett ear, upon which that ear becomes 
more acute, Apother point of interest attaching to this 
observation is, that the practice of using one ear for 
special refinement of th8 sense seems for the time slightly 
to impair the other ear, although there is no physical 
evidence of such impairment. 

Connected with theelast-named fact is another, namely, 

that by this instrument the deaf are found to fail in capa- 
city of hearing not only by reason of physical defect, but 
also by failure of memory of sounds. Thus ina youth 
who had suffered serious defect of hearing for seven 
years, owing to partial destruction of wal? ea ape. and 
who in the right ear could only detect sound at 107°, there 
was an inability to catch all the sound lying between 130° 
and 107°, until he could remember what he had to listen 
for, By practi him then to detect the lowest sound 
that he was physically capable of receiving, Dr. Richard- 
son got him to detect this one sound more readily than 
those which came higher up. By further practice all the 
intervening sounds became audible with equal facility. 
' By use of the audiometer theinfluence of atmospheric 
pressure on hearing is @etectable. In Dr. Richardson's 
own case, when the baromejer is at 30° he can hear on 
both sides close down tq zero; but below 30° he fails by 
2° on the left side to reach zero. In another person a 
similar failure extends to a loss of 4°. 

Dr. Richardson has tried to determine in some of the 

. lower anfinalserhether there is the same sense of hearin 
asin man. In twb dogs, one a terrier, the other a fiel 
ania the range of hearing power seemed to be dis- 

ctly lower than it is in the human subject who has 

.perfect hearing. In both these animals, which were 

ealthy, and in the prime of life, the first indication of 
the detection of sound commenced at 10° on the scale. 

Dr. Richardson’s practical conclusions are— 

1. The audiometer will, he thinks, be an essential in all 

‘ physical examinations of men who are undergoing ex- 

, amination as to their fitness for special services requirin 

ect h , suoh as soldiers, sentries, railway off- 
cials, and the 2. The instrument will be of great 
use to the eade in defermining the value of hearing 
in those who .are,deaf, hd in determining the relative 
values of the two organs of hearing. 3. In other forms 
of diagnosis he has found the instrument useful, as in 
anstmia and vértigo. 4. The igstrument may be used to 
differentiate bet deafness through the external ear 
and deafness fron closure of the Eustaghian tube—throat 
deafness, 5. The instrument promises to be very useful 
in detecting the,effects in the body of «hose agents which 
quicken or excite the turculation, such as ficohol,and 
Other simWar chemical gubstances. 6. Th8 instrument 
promises to be of great service in determi the value 
of artificial tympapums in instances of deafness due to 

. 
* 


imperfection or destruction of the enatural tympanum. 
Dr. Richardson fifds in fine gold the substance for 
making the most meus and effective artificial drum. 

The sphygmophont, for obtainingea seqendary or tele- 
phonic sound froin the movements of the at the 
wrist, is devi by adding a micrgphone to a Pond's 

hygmograph. Dr. Richardson mounts on a slip of talc, 

s, or wood a thin plate of platinum or gas car He 
places the slip in the sphygmograph as jf about to take a 
tra@ing of the pulse. One terminal from a Leclanche's 
cell is connected to the platinum or carbon, and the second 
termimal from the cell to a terminal of the telephone, the 
other terminal of the telephone with the metal rod of the 
sphygmograph which supports the slip. The instrument 
is placed on the pulse, in the ordinary way, and is adjusted, 
with the writing needle thrown back, until a good pulsat- 
ing movement of the needle is secured. The needle, in 
passing over the metallic plate, causes a distinct series of 
sounds from the telephone, which correspond with the 
movements of the The sounds are singular, as 
resembling the two words, “bother it.” The sounds can 
be made very loud by increasing the power. 

In this connection we may state that in the last number 
of La Nature a micro-telephonic explorer is described, 
also ende of great use in pathology. This is a simple 
instrument, devised by MM. Charden and Prayer, con- 
sisting of a telephonic apparatus with microphonic inter- 
mediary to intensify any sounds sought for, and which, 
among other purposes, will be of great service in detecting 
any foreign body in a vital organ. The apparatus is quite 
portable and worked with comparative ease, though 
doubtless actual practice will suggest Improvements both 


‘in this and in the applications devised by Dr. Richardson. 





A MACHINE FOR DRAWING COMPOUND 
HARMONIC CURVES! 


ARMONIC curves possess great importance, since 
they represent to the eye the circumstances of 
motion of es in a state of vibration, and hence apply 
not merely to the pendulum and to musical instruments 
when giving their tones, but also to the particles of air 
during the transmission of sound. 

The study of these curves offers us two blems of 
almost equal importance and interest, viz. : First, Given 
the curve; required, to find its component simple ele- 
ments. Second, Given the component simple curves; 
required, to construct the resulting com curve. 
From the standpoint of acoustics these pro may be 
stated thus: First, Given a complex sound, req to 
find the simple musical tones of which it is composed. 
Second, Given the intensity, pitch, and phase of each of 
a number of pure musical tones ; , to find the 
effect of their simultaneous action on the air. 

The laborious investigations of Don Helmholtz, 
and others into the constitution of the simplest elements 
of speech—the vowel sounds—show that the actual 
guursi of the simplest articulate sound is no easy matter. 

en the curve corresponding to the sound is once 
obtained, Fouriers theorem enables us to subject it to 
mathematical analysis, and thus determine by a somewhat 
laborious process, its simple harmonic elements. Three 
methods give us such curves. K6nig* employed two 
tuning- to actually draw the curve reed 
combination; this method 1s limited to com on of 
two simple tones. Messrs. Jenkin and Ewing? 
the impression made on the tin-foil of the phonograph, 
obtaining thus the curve belonging to the sound impressed 
on the si bps disk. " ° 
1 Abstract of Paper in the American Yeurnal of Otelagy for Apeil, by 


EK. W. Brown Universi 
PF esae] a Anaie, Ba civil S x77, 1876. 
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_A third method! is the hetographing of the vibrations 
of a disk set in vibr&tion by the soqnd to be analysed. 
The curves are drawn witt great sharpness and seem to 
offer the best means for Lii is investigation. It 
was the study 5f thefe photographs which led Prof. Blake 
to consylt with Prof. H. A. Newton, of Yale College, on 
the possibility of pfoducing similar curves by mechanical 
means. Prof. Donkin, F.R.S., had described a machine 
*by which the combination of any ‘wo simple tones could 


be drawn,? but tle apparatus was not available for ue j 


complex combinations. The machine now to be descn 
was the result of this consultation. 

Fig. I represents the machine. A,A! a5, AB, Ir, a, 
are T aped pieces of sheet brass, sliding between 
mdfion g given to each by a crank-pin entering a slot 
cut in the cross-bar of the T. ‘Each crank is driven 
by a pulley which is set in revolution by a string passing 
com y around it. The wheel B serves to return the 
string to the tightening pulley, D, which gives or takes up 
the “slack” when the crank-pulleys are changed. Firmly 
attached to B, and revolving on the same axle, is a smaller 
wheel which drives the roller feeding the paper qn which 
the curves are traced. To secure the necessary tighteni 
of the second string, the axle of B is inserted in the 
of a wooden bar which slides horizontally under the frame. 
The strain given by D having tightened the string suffi- 


ciently, this is clamped by the thumb-nut, y. : 


'The driving roller, G, is covered with sand-paper, and 
the of the be ect roller, H, secures the feed 
of the paper between them. A small brass w C, is 
pressed by the spring of its steel axle on the middle of 
the paper strip.. It has a sharp edge, and prevents lateral 
moon of the paper liable to from ‘friction of the 
pencils, 

-2, El, BÉ, are strips of brass sliding between screws. 
Each has a steel spring attached to it, to the end of which 
a thick piece of brass is soldered. A hole through this 
eee tap with ee into Voas the 
pen or tu pens) fit and are readily adjusted to 
the desired height. s] and &4, have each a steel.pin 


` projecting upward from their middle points. Similar pins 


project from points near the ends of a, a’, A5, &c. 

`. A cross-bar connects the pins A!, E", and Af, the joint 
at r" admitting simply of revolution, while at A! and A? 
there aro slota do the bar permitting both rotation and 
sliding. A! A", and E, are similarly connected. A third 
cross-bar connects E and E? with x!, having slots at x and 
X" and a simple rotary joint at Eh ` 

A is not ted as in action, in order not to com- 
plicate the dar and description unnecessarily. It 
would .be‘connected by a cross-bar with E, and a fourth 
slider (x!) placed midway between A and E. 

The operation is as follows :—Imagine a strip of paper. 
fed between the rollers and passing under the pencils, 
The pulleys revolve by the action of the string, and their 
cranks give the respective Ts movements which are the 

ear components of the circular movements of the 
crank-pins <A pencil attached directly to any one of the 
"T5, would therefore draw on the paper a simple harmonic 
curve, whose “period” depends on the diameter of the 
pulley, and whose amplitude depends on the length of the 
-arm, The connection of the cross-bars with € and 


E. X", compels these strips to perform movements which are 


‘respectively oxe-ka// those of A-a, and AB-]- al 
Hence, from the pencil in E, we get a curve combining 
AY and A™, bùt having ordinates of one-half thelr sum; 
from the pencil in X», a curve combining a! and a’, in 
like manner. Finally, the cross-bar connecting x and E! 

a movement of x! which is one/onrth the sum 


2 Silima: Aerian Journal, vol xvi, sd Series, July, 1878. 
Natumy, July ss, 1878. r x 
Society Precesdings, xxi. p. 196. British Association Kagee?r, 


E P 6s. 
ND iris eat i dieing dead harmonio Gore ts dué to Prof. E, C. 
Pickering. See Yagrmed, Frankhn Inetituto, vol lvil p sq * 


. . 
1 


of the movements of the four T's, and, therefore, x! 


describes upen the paper 


chosen relations of “ period," “amplitude,” and 
The relations of these three terms may be varied to any 
extent (within practical limits), and with great 
accuracy with which a definite period may be obtained 
without the use of gearing, is quite surprising 
Specimens of the curves obtained are given 
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» 
BIQLOGICAL NOTES 


e 
MUSEUM PESTS IN ENTOMOLOGICAL COLLECTIONS. 
— Every record of successful corftests with destroyi 
agencies in nctseum£ will be of interest to collectors, an 
useful hints as well as valuable data in natural histo 
may bé derived from accounts of the animal species 


which ap in museums in widely separated localities. 
Very little information is as in print concerning 
museum pests i» America, Dr. H. A. Hagen fas 


rendered a service to science by his experiences 
3n the entomological collection of the Museum of Com- 
parative Zoology, Cambri U.S. (Proc. Boston Soc. 
Nat. Hist. 1875, 56). He found lardarius 
very abundant at Es, but as it was easily recognisable it 
was soon exti The excrements of the larva are 
large, ulous, and jet black. A much more 

foe is the larva of Attagenus megatoma (family Dermes- 
tidæ), having small glo ochreous excrements, Dr. 
Hagen was always able to find the crack in the bor, 
through which the very thin and slender young larva 
entered. Anthrenus (same Reb) is represented by three 
species, of which the commonest in Europe (4. mustorum) 
is very rare in Cambridge. 4. vartws, rare in Europe, 
is the most common pest in the collection, especially in 
new additions. A. s we, the "carpet bug," has 
only been known to Dr. Hagen since 1872 in New 
England, and later still as a museum pest. It has since 
become very abundant and dangerous. The excrements 


consist of fine light brown globules. Pinus fir, so 
common in ere, very seldom attacks the insects at 
Cambridge. boli. : was imported from 


m 

the East Indies. The that y of the larva, as well as 
of the beetle, made it icularly fit to enter boxes 
the smallest It was got under by the aid 
of tobacco-amoke. The common clothes-moth was found 
very dangerous, and taught Dr. Hagen the lesson of 
paces every spreading-board at once in a tightly-closing 
x, Several some 
«lothes-moths with rotten insects in a glass-stoppered 
pagated year after year. "T the 

were noticed to be visibly smaller, 
and in the sixth most of them were scarcely half the 
ordinary size, But Among them were always one or two 
of the normal stature, Nothing had been added to their 
food in these years, Two injurious species of Psocus, 
which are much attracted by paste and glue, do not 
infest Dr. Hagen’s boxes, which are not lined with A 
Further, every spreading-board is carefully aleae and 
the cracks washed with alcohol before use. Acari have 
been easily kept out. Dr. en strongly urges the 
entire ipeum of fnt cal rooms from those 
containing o prese animals, i epe. 

birds, skeletons,  Havi m ie eri nein an 
mever putting e ies Die collection before it is 
safe, are the only sa ory precautions, -All other 
recommendations are but a poor substitute for bad boxes, 


EFFECT OF LIGHT ON PELOMYXA.—In a vere low, 
amccba-like organism, Pelomyxa tris, Herr - 
le action from sud 


pans ded Dosen He Es 

incidence of a moderate iger s Archiv für Physio- 
Jogis, Bd. xix. p. 1) atched in the microscope this 
organism showed very slow movements, which, however, 
on shading the object, became much more lively. When 
the hand was removed, the granular mass in the interior 
became still, and the body contracted into a ball, as after 


an electric shock; this effect occurred within a few seconds. | 


‘With continued moderate light, weak changes of form 
appeared again, with hardly perceptible ape This 
experiment was several times repeated wi ual success, 
and the results were especially notable in a dark room, 
into which diffuse daylight could be admitted? When, 
however, the room was illuminated, not suddenly, but 
gradually, the pelomyxa showed no effec o r 


THE OWLE.—One of the most important of the recent 
contributions *to the embryology ts is, without 
question, Prof. Warming’s memoir, “De l'Ovule" (.As- 
males des Scien, Nat. six* sér., Bot, tome v.) Com- 
mencing with a sketch of the views as to the origin of the 
ovule and nucleus, held in 1844 by Ad. Brongniart, which 
is in brief, “that there are two different origins efor the 
ovule the one to be found in the immense majority of 

lowering plants, in which the ovules make their appear- 
ance on the edges of the carpellary leaves, and represent the 
lobes Wire of end ess other confined to 
a very number o ts (Pri Myrsinaceaz, 
Theophrasteze, and probably the Santalaceze), in which the 
ovules co nd to so many distinct leaves carried on 
the prolongation of the floral axis. The nucleus is a pro- 
duction de xove, a cellular mamelon developed on the 
upper face of the lobe of the leaf and in the bottom of the 
cavity where it is formed.” Cramer admits and confirms 
this view. Van Tieghem and Celákovsky also agree to it, 
with this diffe that to them all the ovules appear as 
lobes of leaves, and that there are no independent ovular 
leaves. Warming, too, admits the theory. Ine ovule 
there are, however, two parts esstntially diferent, the funi- 
culus and the teguments, which are, witHbut doubt, of the 
nature of leaves, and the nucleuspwhich is a “ new "Acrea- 
tlon—a_ veritable “s ium," as Prantl sa a 
“sorus’’ composed of a single sporangium, Discending 
for a moment the question whether ovular leaves exist or 
not (for example, in the yew), Warming doubts whether 
the funiculus should always be considered as foliar in 
certain cases. It is, only a metablastome 
sprung from a leaf, but what is essential is that it is never 
a bud. In the memoir Warming looks at the question 
steadily from the point of view of histogenesis. 

memoir consists of three chapters. On the early deve- 
lopment of the leaf or ovular mamelon ; on the genesis of 
the nucleus ; and on the formation of the integuments of 
the mamelon. These cha present a most masterly 
review of the whole question, one in* which every due 
credit is given to the past and present workers in this 


field of zeeer ahd t Bae more than tó the ingenlous 
Slav botanist, i ecelAkovsky. It is somewhat 


difficult to epitomise the authog’s conclusions, but he - 


that the morphological significance of an 
organ does not absolutely depend on its position. He 
demonstrates that the heo ar Dongnásst is the true and 
solely admissible one, and he reasons very conclusively 
against the views of Bronn, Eichler, and Strasburger, who 
would regard the ovule as a bud, while, 
says, “the ovule is the homologue of a sporangium, 


MUSCLES OF CRAYFISH, — While many observations 
of muscular contraction in vertebrate animals (ee 
cially the frog) are on record, the muscles o - 
vertebrate animals have been little studied. M. Richet 


From ents with the m h on the muscles 
of crayfish, he finds that the contraction of the muscle 
of & claw nearly ten times as long as tbat of the 


caudal muscle (80 to 100 stimulations per second were 
needed to cause tetanus in the tail, while 2 to 4 sufficed 
for the claw). The contraction was not more retarded in 
one muscle than the other; with strong direct excitations, 
it is about a hundredth of a secdnd ; with weak it may be 
four or five hundredths, With the former stimulations 
applied to the ganglionic chain instead of directly, the 
total retardation is abou 2*5 hundredth® of a second. 
The muscle of the tail is very quickly exhausted, and this 
ape mih e that crayfish carat awit any great 

ces, On the other hand, the muscle of a claw, 
stimulated by 


M following electric currents, 1s 
not «exhausted. the tetantis of the caudal muscle 


does not laft more than twenty to thirty sewonds, the 
muscle of the claw remains tracted nearly half en 
hour, and during the first five minutes the constriction ot 
*. 
LÀ 


in reality, as he, 
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the claw is stronger and stronger. bp ek accords 
with the habits of the crayfish, which will ost sooner 
die than let go its prey when seized. Thus between the 
two chief muscles of the crayfish there is a difference at 
least as considerable as between the striated and non- 
striated muscles of vertebrates. E 





SUSPENDED ANIMATION : 
TH statements in the Times of Monday, which, under 
i the head of “ A Wonderful Discovery,” are copied 
from the Brisbane Courier, seem greatly to have astonished 
the reading public. To what extent the statements are 
true or untrue it is im e to say. . The whole may be 
& cleverly-written fiction, and certain of the words and 
names used seem, according to some readers, to suggest 
that view ; but be this so or not, I wish to indicate that 
some part, at all events, of what is stated might be true, 
and is certainly within the range of possibility. 

At once let me state that the discovery, so called, which 
is described in the communication under notice, is not in 
principle new. Qn the subject of suspension of anima- 
tion I have myself been’ making. experimental inquiries 
for twenty-five y@ars at least, and have communicated to 
the scientific world mamy essays, lectures, and demon- 
strations relating to it. I have twice read papers i 
on this inquiry to the Royal Society, once ta the Briti 
Association for the Adyancement of Science, two or three 
times in my lectures on Experimental and Practical 
Medicine, and published one in NATURE. In to 
the Ee point of the preservation of asina] bodies 
for food, I dwelt on this topic in the lectures delivered 
before the Society of Arts in April and May of last a 
1878, explaining very definitely that the course of re- 
search in the direction of preservation must ultimately lead 
to a process by which we should keep the structures of 
animals in a form of suspended molecular life, - - 

Let me next point out what, by experiment, is known 
as to pepo of ipenda aalan! Ure 

If an perfectly from disease be subjected 
to the action of some chemical agents or physical agencies 
which have the pro of reducing to the extremest 
limit the motor forces the body, the muscular irrita- 
bility, and the nervous stimulus to muscular action, and 
if the suspension of the mufcular irritability and of the 
nervous excitation be måde at once and equally; the body 
even of a warm-blooded animal may be brought down to 
& condition so closely resembling death, that the most 

, careful ination may fail to detect any signs of life. 
T have shown in a*Croonian lecture that there are three 
degrees of muscular irritability to which I have given 
the names of active efficient, passive efficient, and 
negative. The first of these states is, represented in 
the ordinary hving muscle in which the heart is working 
at full tension, and all parts of the body are thoroughly 
supplied with blood, with perfection of consciousness in 
waking hours, and, in a word, full life. The second of 
these states is represented in suspended animation, in 
which the heart is working regularly, but at low tension, 
supplying the musçles and other parts with sufficient 
blood to suxain the molecular life, but no more. The 
bog ee a e de M no 

on whatever blood throu as in an 
pie ost s P em 

The second stage, the e of ive efüclency, is 
that in which axichtion is usi wispended "The Dur 
dition is & close semblance to the third stage, but differs 
from it jn that undér favouring circumstances the whole 
of the phenomena of the active efficifnt stage may be 
ag resumed, the heart suddenly gnlarging in volume, 

m. its filling’ with od, and reanimating the whole 
RE the farce of its renewed stroke, ia full ion. 
. So far as we have yet proceeded, the whole phenomena 
of restoration from death are accomplished during this 

" e 
* 


stage. To those who are not accustomed to see them, 
they are no doubt yery wonderful, léoking like veritable 
restorations from death. They Surprise even medical men 
the first time they arerfwitmessed by them. . 

At the meeting of the: British Metlical Association at 
Leeds, a member of the Association was showing to a 
miye audience ethe action of nitrous «oxide gas, Using a 
rabbit as the subject of his demonstration. ¢ animal 
was removed from the narcotising chamber a little too. 
"latg, for it had ceased to breathe, and it was placed on the 
table, to all appearances dead. At this stage I went to 
the table, Sid by ase of a small pair of double-acting 
bellows restored respiration. In about four minutes 
there was revival of active. irritability in the abdominal 
muscles, and two minutes later the animal leaped again 
into life, as if it had merely been asl There was 
nothing remarkable in the fact, but it excited, even in so 
cultivated an audience as was then present, the liveliest 


The time during which an animal body may be capable 
of re-animation from the state of passive efficiency 
depends altogether on one circumstance, viz, whether the 
blood, the muscular fluid, and the nervous fluid remain, 
in a condition which I have defined in another essay as 
the aqueous ipu or whether these fluids have 
become pectous. If the fluids remain in the aqueous 
state, the period during which life may be reatored is left 
undefined. It may be a very long period, including weeks, 
and possibly months, granting that decomposition of the 
tissues is not established, and even after a limited process 
of decomposition, there may be renewal of life in cold- 
blooded animals. But if pectous change begins in any 
one of the structures 1 have named, it extends like a 
crystallisation quickly through all the structures, and 
thereupon recovery is impossible, for the change in one 
ee sufficient to prevent the restoration of all 
Thus the heart ing, bat the blood being 

ous it beats in vain; or the heart may beat and the 
ood may flow, but the voluntary muscles being pect 
the beating is in vain; or the heart may beat, the bl 
may flow, and the muscles may remain in the aqueous 
condition, but the nerves being pectous the circulating 
action is m vain; or sometimes the heart may come to 
rest and the other parts may remain susceptible, but the 
motion of the heart and blood not being present to 
quicken them into activity, their life is in vain. 

The problem physiologically before us is as follows :— 
Can the second or passive efficient stage of life be by any 
artificial methods secured, so that all the veal pum may 
be held in pe rung animation, working at the lowest 
possible expenditure of vital power? 

imental research and experience alike show the 
certain possibility of temporarily producing this state. 
Both show that there are agents and agencies by which 
life may be reduced to the low ebb necessary for suspen- 
sion of active life,and at the same time the aqueous 
conditions of the colloidal fluids may be maintained 
Cold is the first and most efficient of these agencies, 
The blood and the colloidal animal fluids derived from 
pue UR í T ee matter 
exposure to cold at ing-point At same point 
ki vital acts, excepting, perhaps, the motion of the heart, 
may be temporarily arrested in an animal, and then some 
animals may continue apparently dead for long intervals 
of time, and may yet return to hfe under conditions 
favourable to recovery. 

In one of my lectures on death from cold, which I 
delivered in the winter session of 1867, some fish, which, 
during a hard frost, had been frozen in a tank at New- 
castle-on- Tyne, were sent up to me by rai. They were 
proces in the completely frozen state at the lecture, and 

careful thawing many of them were restored to perfect 
lile At my Croonian lecture on muscular irritability after 
systemic death, a similar fact was illustrated from frogs. . 


may be 


' differently-shielded o. 
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There seems in cold-blooded animals so circumstanced 
to be no recognis#ble limit of time after which they 
may not recover, but there is mula e soured Md 
promoting the recovery. If f thawing them the 
utmost care 9be mot taken to thaw gradually, and 
at a temperature always below the natural livin 
temperfture of the» animal, the fluids of dhe animal will 
pass from the frozen state h the aqueous into the 


ectous so rapidly that death pectous will 
pronounced erithout perceiving any interm of 
life-stage at all In warm-blooded animals it is extremely 
difficult to restore animation after suspension of by 
cold, owing to the fact that in their more complex and 


it is next to impossible to 
thaw equally and sim usly all the colloidal fluids. 
In very young animals it can be done. Young kittens, a 
day or two old, that have been drowned in ice cold water, 
recover after two hours’ immersion almost to a cer- 
tainty, if brought into a dry air ata temperature of 98° F. 
The gentlest motion of-the body will be sufficient to re- 
start the respiration and therewith the life. 
' Tho nearest approach we see naturally to this state is 
in hybernating animals, In them the effects of cold in 
the season for hybernation and the recovery from the 
t are seen even in matured and old animals. In 
hy tion, however, there is not produced the complete 
stage of passive effici . Thereis in them a slow re- 
iration and a low stage of active efficiency of circula- 
tion, The hybernating animal sleeps only; and while 
sleeping it consumes or wastes, and, ifthe cold be pro- 
longed, it may die from wasting. From the sleep of 
hybernation also the animal can be roused by the common 


methods used for waking a sleeper, so that animation is, 


not positively us Siga i 
to extreme effects of cold on’ animal 

bodies, it is hard to say whether an animal like a-fish, 
frozen equally through all its structures, is actually dead, 
inthe strict sense of the word, seeing that if it be uni- 
formly and equally thawed it may recover from a 
glacial state. In like manner it may be doubted 


whether a healthy warm-blooded sudden! 
and equally froren ha da pena i dead ak 
though it is not recoverable, because, in the very act of 


trying to restore it, some Pe ra in the direction is 
almost sure to determine a issue owing to the 
transition of some vital centre into the pectous state 
of colloidal matter. Ido not, consequently, see that 

cold can be of itself and alone utilized for maintaini 
suspended animation in the larger warm-blooded ani- 
of full growth. At the same time cold will, for a 
long time, maintain, ready for motion, active organs 
locally subjected to it Even after death this effect of it 
may fe locally demonstrated, and has sometimes been 
so demonstrated to the wonder of the world. On 
January 17, in the year 1803, Aldini, the nephew of 
Galvani, created the greatest astonishment in London 
by a series of experiments which he conducted on a 
malefactor, twenty-six years old, named John Forster, 
"who was executed at Newgate, and whose , an hour 
after execution, was delivered over to Mr. K Mastes 
of the College of S ns, for research. The body had 

been exposed for an hour to an atmosphere two 
below freezing-point, and from that cause, though Aldini 
does not seem to have r ized the fact, the voluntary 
muscles retained their irritability to such a degree that 
when Aldini began to pass voltaic currents through the 
body some of the bystanders seem to have concluded 
that the unfortunate malefactor had come again to life. 
Jt is significant also that Aldini, in his report, says that 
his object was not to produce re-animation, but to obtain 
& practical knowledge how far galvanism might be em- 
pene as an auxiliary to revive persons who were acci- 
ently suffocated, as though he himself were in some 
. $ . e 


.human b 


In repeating Aldini’s experiments on lower animals 
that had passed into death under chloroform, with the 
view of determining what is the best treatment for those 
who sink under chloroform and: other 
anesthetics, I failed altogether to obtain the same results 
when the temperature of the day was high. Noticing 
this, I experimented at or below freezing-point, and then 
found that both by the electrical discharge and by injec- 
tion of water heated to 130° F, into the muscles through 
the arteries, active muscular movements could be pro- 
duced in warm-blooded animals many hours after death, 
Thus, for lecture experiment I have removed one muscle 
from the body of an animal that had alept to death from 
chloroform, and, putting the muscle in a glass tube sur- 
rounded with ice and salt, I have kept it for several days 
in & condition for its making a final muscular contrac- 
tion, and, by gently thawing it, have made it, in-the act 
of contraction, do some mechanical work, such as 
moving a long needle balanced on the face of a dial, or 
disc ing & pistol n : 

In muscles so removed from the body and preserved 
ready for motion, there is, however, y one final act. 
For, as the blood and nervoud supply afe both cut off 
from it, there is nothing left in it but The reserve some- 
thing that was fixed by the colde but I do not see any 
reason why this should not be maintained in reservation 
for weeks or months, as easily as for days, in a fixed cold 
atmosphere. . ` . 

Besides cold there are other agencies which hold the 
colicidal fluids in the aqueous state, and which, while 


they suspend the motor function, suspend without neces- 
y destroying life. Several agents of this-class Have 
been disco ^ 


Mandragora,—Tlhe first known of these suspendin 
agents was man a This wis know as far hock 
as Dioscorides Dioscorides states that this vegetable 
substance may be administered in such a manner that 
the signs of active life may disappear, and sensibility be 
so far destroyed that the physician or surgeon may operate 
on the temporarily insensible without producing pain. 
The susperision of life from mandragora may extend over 
some hours, and the use ef the agent probably was con- 
tinued until the twelfth or thirteenth century. From the 
action of it doubtless comes Shakespearian legend of 
Juliet. In modern times I have made the wine of man- 
dragora, and found that it has tfe power originally attri- 
buted to it of suspe without destroying active life. 
The wine from it was morion of the anclents, the 
fiuid probably that was used by the Jewisbe worten in the, 
times of the Sanhedrim to destroy thé'sufferings of those 
who were under torture, and sometimes pecus to 
deceive the executioner and prevent the iness of his 

The plant from which morion was originally made, 
the roja belladonna (deadly nightshade), „has, in 
this country, similar properties to its ally the Atropa 

a In 1851 attended at Mortlake two 
children who were poisoned for a time from eating the 
berries and chewing the leaves of the nightshade which 
they had gathered near to Richmond, Thechildren were 
brought home insensible, and they lay in a «condition of 
suspended life for seven houss, the greatest care being 
required to detect either the respiration or the movements 
of the heart, They nevertheless récovered. 

Nitrite of Amyi—tIn my original researches on the 
nitrite of amyl, one of thg observations which most sur- 
prised me was the power of this agent to suspend anima- 
Hon. In the I made to the B@itish Association in 
1864 on this subject, I showed that the life of the frog might 
be suspended for thesperiod of nine days, gnd yet recovery 
to anc vigorous life might follow; that the same 

ower of suspension, in a lesser degree, could be uced 
n warm-blooded animals, and tĦat the heart of a warm- 
blooded animal would contract for the, period of eighteen _ 
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hours after a death. The action of the nitrite of 
.amylin suspended animation seemed to be Jike 
cold. It ented the pectous change. of colloidal 
matter, 80 A Reemi rigor mortis, coagulation of 
blood, and solidification of nervous centres. and cords, 
So long as this change was | nded return of vital 
function was possible. When the pectous change oc- 
curred, all was over, and resolution into new forms of 
matter by putrefaction was the result. a 

From the an “of some of these symptoms from 


is known in the werlf of scignce in respect to suspension 
of animal lfe by agificial means. W will be seen that 
cold as well as various chemical has this power; 
and it is worthy of gots that , together with the 
agents named, is aptiseptic, as though-whateser suspended 
living action, suspended also by some necessity or cor- 

influence the process of putrefactive ¢hange. 
Hence. the influence I drew in my lecture at the Society 
of Arts, that it was within the range of 

the structures of dead animalsgn a form of sus- 


nitrite of amyl with the symptoms of the disease called ed molecular life. 


-catalepsy, I have ventured to 
abnormal conditions, the, human 
ches may produce an tmwhich .causes the sus- 
pended lite observed during the cataleptic condition. . 
WooraH in a similar mgnner, suspends vital function ; 
but as the influence of this agent has been more fre- 
quently under observation from ‘other physiologists, I 
leave it-with this mention of it. : AMT : 
Chloral Hydrate has many of the properties of.the 
other-substances named above in its power of suspending 
life, At the meeging of the British Association at Exeter, 
at which I matle the earlfest in this country of Liep- 
.elch's remarkdble discoveries, some pigeons, , which 
had been put to n by the needle-injection. of. a large 
dose of. chloral, into such complete resemblance 


that, under. some 
y itself, in its own 


Of death, that they passed among an audience containin 
many physiologists and other men of science for d 
„For my own part I could detect no sign of life in them, 
and they were laid in one of the out-offices of the museum 
of the i as dead. In this condition they were left 
late at night, but in the following morning.they were found 
slive and as well as if nothing hurtful had, happened to, 


Cyanogens, — Cyanogen 


is and , hydrocyanic . acid 
deadly poisons as they are, have i r 


the power ina 


'd of suspending animation. . Combined with a 
sufficient d 


of cold to t their tion 
from the body, their wer is of the most 


_definite-kind. In the laboratory of a large drug estab- 


Tuus iu uu Wee 
was instantan ya 
"dose of Scheele’s acid. e'The a to io wie 
out a pang, and preseoung CY appearance of death 
was laid in a sink to be ed onthe next morning. At 
night the animal was lying still in form of death in the 
tank beneath a tap.. In the morning it was found 
alive and well, but with the fur wet from the dropping 
of water from the tap. This fact was communicated to 
me by the ent ist under whose direct observa- 
‘tion it occurred, in corroboration of an observation of 
mine similar in character. mad. eo um 
Alcohol is another substance which holds the vital 
functions in nse for long periods of ‘time, the mus- 
cles retaining their excitability. . In animals killed. 
alcohof [in “combination with cold, two influences whic 
md powerfully together in tho -samo direction, I found 


than fifteen patios weep immersed. This man 
ead, butrunder artificial 


several, hours. «@ i 
| Oxygen.—It is not a little singula that pure oxygen 
p peri. DONE ie ee life, at all events 
muscular- fibre, when it is, aided e t 
duced bycold;but I am on new ground here with which I 
am not so conversant at present as I hope to be. . 
I have now shown as briefly as was possible that’ much 


ensation pro- |. 


a5 experiments reported from Brisbane be reliable 
it b m fhink, that what has been done has been 
effected by the combination, of one of the chemical 
agents above named, or of a similar agent, in combination 
with cold, the efficiency of which combination we have 
seen In many of experimental facts referred to above. 
The only questioí that’ exists.as of moment is, not 
whether a new principle has been developed, but whether, 
in matter of detail, a new product has been discovered 
which, better than any of the ts we already possess, 
destroys and suspends animation. In-organic chemistry, 
there are, I doubt not, hundreds of substances which, like 
mandragora and nitrite of amyl,would suspend the vital 
process, and it may, be that a new imenter has met 
‘with such an agent. It is not incredible indeed that the 
Indian Fakirs possess a vegetable extract or egsence which 
possesses the same power, and by means of which they 
ace their àa yet unexplained feat of prolonged living 

ial: but I ess a e Pte 
there is nothing suggested by it to my min t might no 
be produced’ by ts already known, Making allow- 
‘ance for what is clearly a very enthusiastic description, 
there is nothing in'an experiment related as made on a 
dog that] might not'have been produced by the subeu. 
taneous injection of hydrate of chloral ; neither is there 
anything in other experiments that might not follow from 
the injection of chloral or woorali in a cold atmosphere. 
At the same time it is not also-unreasonnble to infer that a 
new product has been found which any wb 

and suspends animation for a longer period. 

My faith ig mos shaken firgt by.the statement. that 
the agent referred.to is, a, secret, for men of true 
science know no such word; secondly, that the 
experimenter has himself to go to America to 
more supplies of his agent; and thirdly, that he. 
two agents, one of which 
understand the production of a definite effect from a 
single; and others as well as myself have made out a great 
many facts respecting the antagonism of one agent by 
ioir: But in our researches on antagonistic physio- 
logical substances we require-the cies of absorption 
and circulation of the antidote, and how in a body bereft 
of motion-and ically dead such absorption can take 
-place:I am unable to divine. ` 

But even should 
tralian j 


without anxiety or amazement. 
BENJAMIN WARD RICHARDSON 


be pre: 





NOTES . 


, THX death is announced of William Fronde, F.R.S., & name 
familiar to ear readers in connection with experiments on wave- 
resistinoes aad the form of ships, Mr. Froude, who had long 


. 
1a 


tto, 


is antidotalto the other. -I can 


IIO 


been in weak health, left England in ‘Nogember last year, in 
H.M.S. Beessces, fon holiday cruise tofhe Cape, and he died 
from dysentery on the 4th fhst., at Simon’s Town, We defer 
farther notice of Mr. Froude’s life till next week. 


AN idvarics bp tho rates Duporiatcs tau been malè 
by the U.S. Signal Sdrvice in the department of practical meteoro- 
, ex. In the Daity Graphic for May 9, published in the afternoon 
* at Now York, is aap of the principal portion of the United, 
States, with the weather conditions of the same morning. Ghd'map 
ie ees oe a 
aod of the temperatures over the United States, with 
e oa GF dias abdihe general wesiineconditiane 
By*the ald of this map, which it is proposed to make a regular 
feature. of the Graphic, any one cen form a fair idea of the 
weather changes in any specified locality for same days to come. 
Tho observations indicated in the map were made at all the 
signal stations of the U.S. Government at thirty-five minutes 
past seven on the morning of the gth, and having been collated 
at the central office in Washington at nine o'clock, were 
transmitted specially by telegraph to the Grophic by ten 
o'clock. All the details of the map have been carefully con- 
sidered and are easily intelligible to any reader after a hitle 
study. The importance of this step cannot be overrated, and 
we only wish we saw the Ja Mal and other evening papers 
following the excellent example of their New York contem- 
porary. 


Pror, AsAPH HALL has been elected a corresponding member 
by the Paris Academy of Science to fill the plece in the astro- 
namical section vacant by the death of M, Santini, 


THERE is being erected at Meudon a large construction in 
connection with the Physical Observatory, where a large refract- 
ing telescope will be fitted up. During the time thet the works 
are being carried on M, Janssen continues his solar photography 
on the mte where his instruments have been established, in a 
part of the old Chátegu. The diameter of the photographs 
obtained by direct operation is now 50 centimetres, and the time 
of exposure to solar radiation diminished to quy sth of a second. 
The interval of time between two successive operations has 
been reduced to two minutes by the application of the revolver 
system, Although the two images may represent the surface 
of the sun at periods so near each other, M. Janssen hes dm 
covered that there is always a striking difference in the two 
images It must be considered as proved by these observations 
that no spot on the sun can be regarded as being in a state of 
quiescence, even during so short a period, and that the changes 
are important enough to be perceived at the distance of the sun 
viewed from the earth, although the smallest spot observable 
must be regarded os having a surface larger than the whole of 
France, s second of arc on the sun being equal to the distance 
between Paris and Marsailles, 


ADMIRAL MOoUCHEI has almost completed his museum of 
astronomy in one of the rooms of the Paris Observatory. 
Exclusive of the portraits of Bouvard, Arago, Leverer, Cassini, 
and other directors, a series of the principal celestial objects hes 
been painted on the walls by talented artists. In the middle is a 
glass case m which a number of instruments used by astronomers, 
of former ages are exhibited. M. Mouchez intends to publish a 
monthly periodical, which will be called Journal d Astronemiz, 
A part will be reserved for the original communications of the 
astronomers of the Paris Observatory, and pert devoted to 
reviewing forcigneastranomical periodicals, 


THE Paris Anthropological Society has recently ‘awarded 


- peices as follows :—The Godard Prize (500 francs dnd s sitver- 
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gilt medal) to Dr. Le Bon, for a work on the development of 
the cranium acbording to civilisation, age, and sex; two honour- 
able mentions (with bronze medals) to M. Ujfalvy, for the first 
volume of his ‘ Journey in Turkestan,” and M. Zaborowski, for 
his ‘‘ Manual of Prehistoric Archsology ;" the prize in French 
Ethnology to Dr. Chervin, for his statistical works ; und honour- 
able mention to M, Rivière for his prehistoric researches. 


Sm WiLLIAM THOMSON gave some valuable cvidence on 
Friday before the Select Committee engaged in considering the 
subject of the electric light. He said that whereas one-horse- 
power of energy would only produce 12-candle gas light, it 
might produce 2,400-candle electric light. ‘‘The upshot of the 
experiments made at the factory of Messrs, Siemens, at Wool- 
wich, and et the natural philosophy class of the University of 
Edinburgh, was that, allowing the practical estimate of one- 
horse-power applied in driving the engine, it had produced 1,200 
candles of actual visible electric light, half the groes energy going 
to produce the light while the other half was lost in heating the 
machines and the wires. As the electria light was such an 
economical producer he anticipated that it had & great and imc 
modiate future before it, He belleved before long it would be 
used in every case whore a fixed ligi? was required, whether in 
large rooms or small ones—even in pesseges and staircases of 
private dwellings. There was immense promise in the actual 
work carried out by practical men in the present day, There 
wes a prodigiously greater nomy in the transmimion of 
mechanical force into energy in the case of the electric light than 
in the case of gas, With regard to regulators for the electri 
light, he had seen one the previous day—the Siemens regulator— 
which gave a steady, pure, and quiet light. The electric light was 
especially adapted for being placed high where it illuminated 9 
wide area, It might be pnt upon an iron pole raised 60 feet. 
high, or the old French plan of swinging a lamp on a wire from 
one side of the street to the other might be followed with advan- 
tage. Such & plan would be useful in doing eway with the 
necessity for opal globes, which destroyed a "arge quantity of 


the illuminating quality of the Hght. Indeed, he was surprised 


that these globes had ever been usede wasting as they did 50 or 
60 per cent, of the illuminating He considered that the 
advantages of using the electric within buildings would be 
very great, because of the small effect it would have when com- 
pared with gas in heating and vitlating the atmosphere. In thè’ 
case of electricity, the waves of light only became converted intb 
sensible heat, not in the atr, but on the celljng of walls and floor * 
of the room after they had done their work. With regard to the 
subdivision of the light, according to practical experiments, if 
the same amount of energy that was used in producing one 
large light was employed in producing ten feebler lights, 
none of those lights gave one-tenth of the amount of ilu- 
mination of the one large concentrated light. Still there was 
nothing mathematically impossible in the matter, and it was 
quite possible that a plan of subdivision might be found by 
which the ten feebler lights would gire a sum of illumination 
equal to that of the one larger light. Efe considered that the 
electric light as now developed fit for use in° large rooms. 
He was also of opinion that a great deal of natural energy which 
was now lost might be advantageouslyeapplibd If the future to 
lighting and mannfactures ‘There was a deal of energy. in 
waterfalls, In the future, noy donbt, such fallseas the Falls of 
Niagara would be extensively used—indeed, he believed the 
Falls of Niagara wogld in the future be ufte for the production 
of light and mechanical power over & large area of North 
America, Ths renee beeen onan eae 
tageowily conflucted for hundreds of and the mannfactories 
of whole towns might be set in motlon by it, Powerful copper 
conductors would have to be used—conductors of a tubular form 
e . 
. 
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with water flowing through them to keep them cool There 
would be no limit to the application of the electéiaity as a motive 
power; it might do all the work that could be done by steam- 
‘engines of the most powerful description. It seemed to him 
that legislation, in the interests of the nation and in the interests 
of mankind, should remove as far as possible all obstacles such 
as those ‘arising from vested interests, and should encourage in- 
ventors to the utmost, As to the use of electricity by means of 
‘the Falls of Niagara, his idea was to drive dynamic engines by” 
water power in the neighbourhood of the Falls and then to have 
conductors to transmit the force to the places where illumination 
or the development of mechanical power was' wanted. There 
would be no danger of terrible effects being brought about acci- 
dentally by the use of such a terrific power, because the currents 
employed would be continuous and not alternating.” This may 
be called e fanatical view of the electric light, 


On Tuesday night the electric light was put to rather a novel 
tise, and one well calculated to test its practical and especially 
artistic value, At the Horticultural Soclety's comverzasione, 
various forms of tht light were adjusted so as to illuminate the 
magnificent array ef fruit and flowers of all kinds and colours, 
with, we beHere, complete success, the only drawback being the 

state of the weather, Still it was clearly shown how 
‘admirably adapted this form of light is to any purpose in which 
it is amentia] that colourg should be shown almost aw naturel. 


Ox Monday evening Mr. J. F. Bateman, president of the 
Institution of Civil Engineers, recelved at a conversazione at tho 
South Kensington Museum a large assemblage of distinguished 
representatives of science, literature, and art. The long gal- 
lerles of models of machinery and naval architecture were 
thronged with eight or nine hundred visitórs, and brilliantly 
Allumineted with electric lights, presenting a scene of excep- 
tional brilllency. The electric lights employed were of many 
different systems, imcluding the Jablochkoff candle, Siemens’s 
apparatus, that of the Electric Lighting Company, fitted with 
Wilde's automatic carbon holders, Higgins’s incandescent light, 
and many others, displaying both covered and naked lights. 
Many noteworthy models ef machinery had been specially added 
for the occasion by well-known engineer Among these new. 
contributions, which a a constant succession of interested 
groups of visitors, were in particular & working model of the 
writing telegraph of Mr. Cowper, and Dr. W. H. Cofün's 

of M. Trouvés minute electric lamp for surgical 

use, These, Mbwerpr, were only two among the numberless 

objects claiming attention in an exhibition full of interest and 
un 


As usual the Geologists’ Association have arranged an excur- 
slon for Whit Monday and Tuesday. This year it is to Bath, 
finder fhe direction of Messrs, Charles Moore and W. H. 
Huddleston. 


. Mount ETNA is in a state of eruption ; on the 26th an open- 
ing ocenrréd on the northern side, from which issued dense 
volumes of spoke and’ flames, 


“scientific exhibition to be held at 
next, is desirous to establish a 


; yko have subscribed already 
are requested to state their opinion. 


A ZGOLOGICAL “SOCTETY of New South Wales has been 


formed at Sydney; one of its chief objectg is the acclimatisation 
of foreign animals, . . 


Tux Miland Union of Natural History Schiedes held its 
second annual meeting at Leicester on Tuesday and Wednesday, 


. * 
. 
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May 20 and 21, the of Mr. Geo, Stevenson, 
who delivered an address to the large body of members from all 
parts of the Midland es, whe met together in the Town 
Hall, Leicester. He gÜinted out how the usefulness of the 
Union might be best developed, and tirged fhe members to 
co-operate together in definite efforts to solve some of the many 
problems of loca? and scientific interest, ‘The first work of the 
lind which some of the societies had already taken up was an 
examination of the glacial drift deposits of the Midland districts, 
a schepe for which had been published by Mr. W. J. Harrison, 
F.G.S., one of the secretaries of the Union, in the Midland 
Ne ist, In due time the results of these efforts would be 
made public, and from what was already known of the labons 

of the inquirers some valuable information will be publisMed. ` 
The Union now includes twenty-four societies, and there were 

representatives present from most of them. The societies in the 

Union (numbering nearly 3,000 members) are the following :— 

Birmingham Natural History end Microscopical Soclety, Bir- 

mingham Philosophical Society, Birmingham and Midland 

Institute Scientific Society, Birmingham School Natural History 

Society, Burton-upon-Trent Natural History and Archeological 

Society, Caradoc Field Club, Cheltenham Natural Science 

Society, Derbyshire Naturalists’ Society, Dudley and Midland 

Geological and Scientific Society and Field Club, Evesham 

Field Naturalists’ Club, Leicester Literary ande Philosophical 

Society, Northampton Naturalist’ Society, Nottingham Literary 

and Philosophical Society, Nottingham Naturalists Society, 

Rugby School Natural History Society, Oswestry and Welshpool 

Naturalist» Field Cíub, Peterborough Natural History and 

Scientific Society, Severn Valley - Naturalists’ Field Club, 

Shropshire Archeological end Natural History Society, Small 

Heath Literary and Scientific Society, Stroud Natural History 

Society, Tamworth Natural History, Geological, and Anti- 

quarian Society, Woolhope Naturalists’ Field Club. In the 

evening of the first day a most successful compersastene and exhi- 

bition of microscopes, scientific apparatus, experiments, &c,, 

was held in the Leicester Museum buildings. On Wednesday 

about 200 members made an excursion to Charnwood Forest, 

which was divided into two sections—one, geological, mder the 

guidance of Mr.: W. J. Harrison, F.G.S., and the other 

botanical, of which Mr. F. T. Mott, F.R.G.S., was the leader. 

The annual meeting in 1880 was fixed to be held at Northampton 

under the auspices of the Northampton Naturalists’ Society ; 

Mr.' Edward W. Badger (Birmingham), and Mr. G. C. Druce 

(Northampton) were elected hon. secretaries for the year ; and 

Mr. H. EK, Forrest (Birmingham) assistant hon, secretary. 

W are pleased to seo that a Saentific and Historical Soclety 
has been formed at Launceston, under the presidency of the 
Rev. G. H, Hopkins From the opening address of the pred- 
dent it is evident that the Society has formed & correct idea of 
what should be the work of & local society, and we trust that 
the members will work energetically together to carry oat the 
programme thus sketched. ‘The district covered by the Soclety 
may be said to include North-east Cornwall and North-west 

between Dartmoor and Bodmin Moor, with the sea-coast 
onthe north. The sections are archæology, botany, meteorology, 
zoology, and geology, and in all departments the district ought 
to yleld rich froia. The Society seems to have made a good 
start, and we shall watch its progress with interest. We trust 
it will enlist a large proportion of real workers. 

An interesting experiment was ade n Mes do Core 
Tresca, the sub-director of the Paris Conservatoire des Arts et 
Métiers. M. Chretien, an engineer of Paris, bas constructed a 
set of two locomotive ploughs worked by rope traction accord- 
ing to the Fowler system. But instead of using steam power, 
M. has employed the electric current generated by & 
Gramme mathine, and a stationary steam-engine, It has been 
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determined by M. Tresca that one-half of the motre power 
generated by steam was really thhusferred t8 a distance of above 
one kilometre from the furnace. The mftive power which has 
been utilised for farming land can be epployed for excavating, 
or executing ana description of wo ; 

' TEx -pigean service is now in full operation in France, 
and has placed under the direction of t®s head of aciial 
communication, The number of birds fed by the Government 
*is 6,000. These ns are located in Paris and twelve other 
- large fortified to A number of soldiers and ofüicerg ave 
been taught the art of pigeon breeding, and carriers are con- 
stantly sent from place to place. The Minister of Pulffic In- 
struction and the Minister of Agriculture have established prizes 
for pigeon races. 

Tae strong interest recently awakened in Owens College, 
Manchester, has been shown in a desire on the part of some of 
his admirers tordo honour to the founder. This has taken the 
form of a memorial window, which is to be erected in St. John’s 
Church, near the College; and the donors have commissioned 
Mi, W. G. Taylor, of Berners Street, to carry out the work, 
which will be completed towards the end of next month, At 
the foot of the three lights are the words ‘‘Ars, Religio, 
Scientia,” symbolised by subjects illustrating music, charity, 
and astronomy. The arms of the College and of John Owens 
occupy the bafes of the side lights. 


~ ONX of the new Cardinals, Haynald, Archbishop of Kalocsa 
in Hungary, is eminent as a botanist, es we learn from the 
Gardeners Chronicle, end is probably the firat botanist who has 
ever held so exalted a rank, 


-THE Sanitary Institute of Great Britain has issued a very 
satisfuctory second Annual Report, 

We note that Dr. W. G. Farlow, for the past five years 
Assistant Professor of Botany at the Busey Institution, Harvard 
University, has been appointed Professor of Cryptogamic Botany 
in the University proper, This is the first professorship in this 
important and difficult department established In the United 
States, The laboratory for instruction and research in the lower 
cryptogamia is now established at Cambridge, - 

For the schools of California, “í A Popular Californian Flora ; 
or Manual of Botany for. Beginners,” has (in part) been lately 
published by Mr, Volney Rattan, teacher in the Girs High 
School, San Francisco, A second part will complete it, It is 
restricted to plants of the San Francisco region, extending north 
to Mendocino County, south to Monterey, and west to the foot 
hills of the Sierra Nevada. 


4! CINCHONA CULTURE IN BRITISH INDIA " is the title of a 
. useful pamphlet by Surgeon-Mzjor G. Bidle, Superintendent of 
the Madras Central Museum, .being one of the Museum Popular 
Lectures of the season 1878-9.— We have received a separate 
copy of a paper '* On Pollen," by Mr. M. S. Evans, read before 
the’ Natal Microscopical Society on November. 18 last, —The 
Fifth Report of the Boulder Committee of the Royal Society, 
of: Edinburgh contains notes on a considerable number of 
* boulders in Scotland, with numerous illustratons.— West, 
Newman, and Co, publish a monograph by Mr. P, H. Gosse, 
F.R.S., on “The Great Atlas Moth of Asia (Attacus atlas, 
Linn.)," with a coloured plate of its transformations, — We have 
received a very favourable Report of the Condition and Progress 
of the Davenport (U.S.) Academy of Natural Sciences, which is 
now in its eleventh year, and doing good and varied work.— 
“On the Lancashire Coal Fields,” is the title of a paper.by Mr. 
C. E. De Rance, reprinted from the Proceedings of the Geolo- 
gisty’ Assoclation.—A fourth edition of Bloxem's “ Lgboratory 
Teaching" has been issued by Messrs. Churchill. The most 
important alteration is the introduction of the forinulse que 
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sealing tie varius chemical compounds described in ihe nofey i 
the tables. |, 

Tax additions to the Zoological Society's Gardens during the 
past woek include a Grey-cheeked Monkey (Cerracebus albigesa) 
from West Africa, presented by Mr. Robert Surry; 2 Patagonian 
Ses Lion (Oraria jubata) from the Falkland Islands, presented 
by Mr. F. E. Cobb; a Reseate Cockatoo (Cacatue reiricasil]a) 
from Australie, presented by Mr. Head; a Blue-winged Groen 
*Bulbal (Pkylermis kardecicki#) from India, presented by Mr. A. 
Jamrach;: two Horned Lizards (Phrynosoma cormutum) from 
"Texas, presented by Mr. E. Loder; a Javan, Fish Owl (Katja 
ME a ea eee ee 

three Abyssinian Guinee Fowh (Nuria. piilerkyncha) 
fa AE Ea i onmi man EA 
Indian Archipelago, & Victoria Crowned Pigeon (Gowrs victoria) 
from the Island of Joble, 2 Mace’s Sea Eagle (Haliaetus Jeuco- 
rypkus) from India, two Black-tailed Godwits (Limora salassira) 
twelve Common Widgeons (Marawa pensloge), Européan, par- 
chased; a Cheetah (Fais jubata) from Afdes, two Bactrian 
Camels (Camelus bactriawxs) from Central Agia, deposited ; two 
Black Swans (Cygaus atratus) froi& Australia received in ex- 
change; two Chinchillas (Ckimcekilla [amipa), a Black-neckéd 
Swan (Cygnus seüericol ir), bred in the Gardens, . 





UNIVERSITY 4ND EDUCATIONAL 
INTELLIGENCE 


Frou No. 6 of the University College Schoo! Magasin (Lon: 


don) we see that the editor's post is not a pleasant 
one, the number is very creditable. The U.C.S. 
Scientific seams ina healthy condition. In connection 


therewith we notice that a series of sixteen lectures are to be 
during this term on the Science of Daily Life. We trust 
will be well attended. 


From the Report for 1878 of the Rugby School Natural 

Society we learn that it is fairly flourishing.” The ento- 

mol geological, and 
vigorous, though the workers in each are fewer thah they should 
be, there does not seem to us to bè that hearty in 
terest in Society among the boys that conduces to complete 


success; all the more reasdh, reasdh, therefore, for the real wor 
members keeping up their work with xeal and do 
their best e zympathysand help of the indifferent: 


satisfactory observatory Report fromMr. Seateoke is appended. 


SOCIETIES AND ACADEMIES. 
: Lonpon e 
Royal Society, zn e 1.— On the Origin of the Parallel 
Ro«ds of Lochaber, their bearing on other Phenomena of 
the Glacial Period." By Mm oseph Prestwich, M.A., F.R.S. 
F.G.S., &o., Professor of Geology in the University of Oxford, 
Of the various h that have been forward 
since the time of tal Heads of Glen Rove did 
pray ay pen pounded by M ami Niro has 
ae pro Jamieson, I ues 
nn Tt is a modification of 
Fred angio iral exewed by Agamis, Agamlz, to the ve tat ie 
barriers of es—to the actign of which both the 
above-named geologists attributed the “roads,” hut were at a 
e gear abe op a eal 
from Glen Treg snd Gled Arkaig, supplemented’ 
Ben Nevis. subsequent determination, by the Scotch geo- 
OTe tek let ME she Won oe succesjed by a second 
cold period, led Mr. Jamiesch, whom the Iaclal and 
glacial deposits of Scotland had been a subiect of investi- 
gation, to conclude ghat the extension of th&e two plates took 
pepe ie: which he thinks was of - 
i ed 
X Dewwin’s the “roada” to be 
br esp dices i 
Prof, Neol, AA - 
$5 5; 


‘tections have been ^ 
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Glen Arknig blocked up Glen Gluoy, the ipid from Glen 
Treig formed & barrier is Glen Roy. 

The “roads” were, he considers, formed continued 
shore action at each successive level of the lake, that level being 
determined by the height of the cols over which the lake waters 


escaped. 
To these views it has been obj by Mr. Milne-Holme and 
others, that it is difficult to conceive glens to the north of the 
Spean Valley to have been filled with water while at the same 


time those on the south were filled with ice, and he advocates a, 


detrital barrier formed of clay, sand, and gravel, by marine 
origin, when the sea stood some 3,000 feet higher than at 


Mo Nicol, also, has pointed out that, had kakes existed in 
Glen Gluoy, Glen R y, and Glen Spean for the length of time 
to form the “roads” by erosion, and to accumulate the 
deltas, the cols by which their surplus waters escaped during 

those periods must have cut & channel in the rocks in the same 
way the rivers (which now the same drainage, or 
probably less) have since exca their channels in the present 
nm whereas, although there are indications of water-wear 
nothing like a defined river channel exists. Prof. 

Niel attempted to the facts on the theory of the 


“roads” pane age But the absence of corresponding 
alms the limitation of the highest 
“road” to o Clem Qi of the second and third to Glen 


Roy, of marine remains in any of the 
ou drift beds, renders fhe marine hypothesis inadmissible, 
Sir John Lubbock, looking at the form of the ‘‘roads” which 
has been described by Macculloch as parallel layers applied in 
succemdon to the sides of, the hills, contends that such a form is 
incompatible ether with the heaping up of materials on e shore 
line, or with their removal by erosion, as in the one case a notch 
and in the other a projecting ledge in the hill side would be 


whereas, with one tion of one superior talus 
indc M D structure exists. Sir John 


arses anne wae the detrital slopes origi- 
maily hay di um 


des these objections to Mr. Jamieson's hypothesis, which 

the stir considers valid, he points out the difficulty of conceiv- 

that the Ar giacier could have ascended the hilis at the 

e of Glen E PE not less than 1,200 feet, 

while at the mmo time a pass existed at the head of the glen 

only 500 feet high, which Beine n a ready outlet to the west 
coast, 


Tt is a question also whethdt active glaciers such as Mr. 
Se ce ee en opm. ne 


bodies of water pent up in Glen Gluoy zad ien] 
Glacier lakes are fem inte. ATE ee 
instance of the Margelen See jut they never ast any seasons, 


* The o move, and so long as it presents 
Tho arie is oSastayy on tho move, and the Parler efficient, 
bat when m the progresa of the glacier a fissured mass of ice 
water at once escapes with er or lesser 
rapidity, SET A ET ease ET the defective ice has 
travelled past or the leak is repaired by winter frosts, 
difficult is it to imagine the existence of such vast 
glaciers as those of Glen Arkaig and Glen Treig, while the o 
Ets glens of tho Clusy and Roy remained free from ice, 
diference in. the us dy of the hills is too alight to allow of so 
eral of thë sow line and ie ee t 


f oe a unh ded 
country 
uirum plese. the cial) is much lems thero was the like 


3,000 feet in 
ido de AN as by 


te tha e e “deltas” of the Turret in*Glen 
the Gulban in Glen Spean, which are nd 

during the long time that the lakes the 

. X e 

. *. 


valleys, the author shows that, the structure of the former is not 
in accordance with the bedded structuregof deltas, but on Lue 
contrary, foe pis esed ob gun DOTEM 

ie ord witha of gravel water-worn dit 
cated fom ti anda gie ed tthe ag of terminal 
slope is not that of deu ue to weerlng 
Tack of the terrace by tbe Rop, and the fall of the ris by 


"There are the objections of the author to the hypothesis of 
Mr. Jamieson, but while obj to this exposition of thee 
eglstial theory, he considers that theow affords the most 

satiffagtory solution v me problem, bud that he would suggest 
& different no ref thew per 

Disthissing the oes of local glaciers of the second ie 
of glaciation, the author falls back upon the original 
Agassiz with the development acquired by more recent 
and the Lochaber lakes to the close of the first period of 
coe ae He considers the phenomena are due to the 


phical conditions of the district, and shows 
gee [ gig dues on of the country, the dramage of 
the Ben Nevis range is diverted into the lower part of the Spean 


Valley and the Great Glen near Fort William. These conditions 
which now give this area an excess of water must in 
the lke manner, during the glacial period, have there led to an 
Mir erus accumulation of ice, 

observations of MacLaren, Chambers Milne-Home, 
Jamieson, James Gelkie, and others, sufficiently 7 prore tae great 
thickness of the ice in this part of Sco 
first period of intense tion On the flanks of the Ben 
Nevis range, ial stri extend to a h of more than 
2,000 feet, while everywhere the rocks in lower parts of 
Glen Spean are intensely glaciated, as are also those at the 
head of Glen Roy on ap the Col to Glen Spey, and 
around the Cols of Glen Glaster and Makonl. At ‘same 
tue, the erratic blacks. with tha. beds off mnd and gravel: of 

i origin, which have been found widely distributed over 
the hills around Glen Roy to heights of fram Boo to 2,100 feet, 
afford confirmatory testimony of the depth of the land ice which 
then covered the country. 

With the incoming of this glacial period, local glaciers must 
h£ve descended from mountain range, and so long es the 
glacier of one steep Viu vague confluent with another of the 
same chain fio in the same general direction, so would 
their course be ted, and the pro and 
force maintained, as in the Alpa atthe present ay; but when, 
Palle orca ans qubs ee ients divid- 

several mountain chains, they met with glaciers descend- 

ing rom Dae other ang t progress was not only subject 
to be checked, and neutralised, but thelr course 
sie Ras fier cmm custo iit op 


ice took those of least 
00 o 
hill and against deter antace gps a 


obe a einont estcalre peru and Decor op oF tie 
ice at the points of function, 

These interferences must have been 
valley of the Spean. On the one side, 
the steep ravines of the Ben Nevis range, would issue into Glen 
Spean and project across it to the Glenroy hills o Below 
parea i iti Glen glacier emerged into the Asi 

aboye to tie cast fhe grei BR patel 
Em Glen relg, flowed down Glen Spean ; 


the aforesaid of glaciers from Ben N george 
r the flanks of Cg Dhu aad upon the entrance 


clers from this system of mountains were becom- 
ing confluent m and filing Glen Spean, those from the opposite 
range of hills were descending Glen Roy, the Rough Burn, and 
the other ravines of that chain, and coming into collision with 
those of the Ben Neris In the samo way other valleys 
were f their glaciers upon the end of the Great Glen 
north of Ben Nevis, in thet direction the passsge of the 
ice down Glen Spesn, and diverting it northward towards Loch 
Lochy and Loch Olch. 

Therefore, the great mass of ice desconding Glen S 
consequence of meeting with: these obstructions, valley to 
ccoumalate in mass im the lower pert of that alley opposite 
Sm Bo until overcoming further resistence and confinent with 

Ben Nevis mam, it wheel round iio the Great Glen at 


There in nd doubt, also, from the direction of the striz and 


. 
e 
e 
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the tion of the transported poule, 
T er struck across the walley o 
down 


doubtful Te dis more probable thag UNS ier, after tra 

Strath Spean, ext with others coming down the Rough Burn, 
while these took an easternly direction to Loch 
the Pussof Makoul The direction of the 
the author between the R 


h Burn and Moy, points, he con- 
siders, to ice coming down 


ki oe 
o effects o ese ce were no 
confined only to the pling up and iumuition of the ice, 
iik pnm ud 
ng steep slopes exercise great wer, 
observations o 
enterge 


into becada and lati valleys, hey may pim over beds 
of loose detritus without disturbance except that of 
The terminal moraines of the many glaciers 
Spean may, according to the varying conditions o 
been 
meeting of 
end hea: up of 
The many and blocks that must have occurred 
owth of the great ice-abeet—the neutralisation of the ice- 


ice, have 


the 


observed by | with pools and 
m the hills on the north end join- | water must everywhere have lodged, until channels were 


ed forward or rolled over by the ice, while the | of perfectly angular 
i glaciers must have led to the deposition | rounded pebbles both local and foreign to the district, The 
glacial dæris at the points of junction. | former show an entire absence of any prolo: beach weer, 


being 500 yards in length, 

d . As intervening 

barriers give way, these lakes descend lower to lower 
lovels, and finally escape. 

In the mme way the old ice-sheet must have become covered 

for owing to the irregular of tha 

ice, and the inevitable absence of all channels of the 


and a means of escape established. The extent of these bodies 


of water would depend upon the and permanence of the 
obstructions. In the Lochaber 


tey wan de, to he 
the walls of narrow gleps, and cana petore named, of grcat sze aud permanence, as to 


established so long as 


It is well known that the Parallel Roads aro terraces composed 
fragments of the local rocks with a few" 


The wear of the latter is due to other causes, o alope of the 
hills above and below the ‘‘roads $ varies frog 25° to 40°, and 
themsel: 


n one place, and the centralisation of it in others—will serve to | the inclination with the horizon of the ‘i 


much that is peculiar in the distribution of this sub- 


déris oc Till, not only in Lochaber, but in other parts of | from 5° to 30°, 


, and at all levels, ~ 
The 


then points out the many mounds and terraces in | The only 
the Speen Valley formed of moraine detritus, though since | Brown in 


ves, 

which are from 50 to 70 feet wide, varies within the limits of 
e . ^ 

Of the internal structure of the -‘‘roads” very little is known. 
bHahed section is the one gi by the Rev. Thomas 
paper on the ^ Parallel Roads, and in this there 


levelled and often masked by a covering of gravel due to sub- | is no appearance of any such structure as would result from suc- 


water action. To this cause also he attributes the large 


cemive additions to the ledge by the tipping over of dris re- 


secumulation of dMris at the entrance to Glen Roy, between | moved from the shore. 
Bohnihtine aud Glen Gláster, Where he ihows itto. beiin plica Although, therefore, the “roads ” indicate a line of. watsr- 


200 to 300 feet deep, and w. 


it rises nearly to the level of the | level, there is nothing 


in their form or structure to show that 


lower parallel road. Mr. Milne-Home has pointed ont a similar | they have been formed by the long-continued action of lake 


deposit at the entrance to Glen Collarig, while the 
the entrance of Glen Spean, and now forming U Hill, 
dr e e ee bac ra Ua dei ea ida. 
next question discussed is the height of the land in rela- 
tion to the sea at the 
e to 
d enui y, there is now 2 return to the stafws gwo 


that the land then stood at not less than from 1,000 to 1,500 feet 
higher than at so that the Irish Channel was then above 


the sea level, and land extended a considerable distance west- | evident that a barrier must have exi 


ward from the coast of Scotland. 


submergence of not less than 1,200 to 


or 500 feet below the present level, this, added to the previous 


ee i 
at all events, of 400 ; the barrier, as, in the case 


mess at | waters on a shore line. To what, then, are they to be ascribed ? 


What the conditions were immediately antecedent to the 
formation of the first, second, and fourth road, is not shown, 
Dut in the case of the third road the conditions preceding its 


of the great glaciation, as it is not | formation are to be traced uninterruptedly from the conclusion 
with the great changes of level which Lof No. a “Road” When the lake stood at the level of 


“Road” No. 2, its waters escaped by the col lesding to Glen 


; and the anthor sees reason to conclude | Spey, while, when they stood at the level of No. 3 ** Roed,". 


they apad the Glen Glaster CoL Now, as there is n 
ifference of 76 feet betwetn the of the two cols, it is 
on the latter col during 
the time the lake stood at the 
was detrital or ice-formed is immategial for the argument, 

Now, it is well known to that a breach once osta- 
bithed recto tea barrie becomes so rapidly 
can e rapid 
the Helmfath, Grind, and other. 


floods, Nor is evidence of similâr catastrophes in con- 


elevation of 1,000 to 1,500 feet, would establish a difference of nection with glacier lakes. In the notable case of the Gietroz 


1,500 to 2,000 feet between the period of great glaciation and the 
succeeding of submergence. | 
This difference of level would produce a twofold effect upon 
the climate—the one rexnlting" from altitude which would be 
equal to a rise in the mean temperature of from 4* to 6° F., and 
that osused the conversion of & continental ares into 
archi 
than from 12? to 15° F., which is about equivalent to the differ- 
ence of climate between Paris and St. Peters There is 
to be taken into account the probable increase of heat co 
on the gradual diminution of those conditions, whatever they 
were, to which was the cold of the glacial period, 
The effect of thoee was to uce a thaw which 
gradually led to the destruction of the pe de a 


subsequently other chai brought for a time a return of 
sufican: to maintain glaciers in the er mountain 
The conditions under which the I would’ be 


placed during this period would be similar to that of glaciers 
where they extend below the snow line. In Europe the glacter 
gradients are usually so steep, and the ice is so that 
eyen in such positions water rarely lodges on the surface, but in 
the Himalayas, where glaciers descend into wide valleys with 
small gredients, and the summer heat is considérable, the 
gladan often become covered with tarns end small lakes. They 


. e e 
. 
. 
. 


ans 
effects of the two causes could not be lees | 


Glacier the valley of the Drance, a lake nearly 2 miles, 
and at one 200 feet deep, was drained in minutes, 
The stil flood recorded by Vigne in a branch of the 
Indus ned a lake formed by & detrital barrier, and esti- 


mated by Mr. Drew to have been 35 miles long by 1 mile broad 
and 300 feet deep at its lower end, 1n one day. 

In the same way it is‘to be assumed that the Glen Glaster 
barner, which was probably formed by a remnant of the glaciers 
descending from the mountain Tanges (2,994 feet) at the ead of 


the glen, gave way with and caused the ra 
fall of the waters from level of the higher ‘road ” In Glen 
at the height of the 


Roy to that of that glen's seconda ' road, 
Glen Glaster Col, when the escap@of the water, was stopped. 
Now, it must be borne in sud that at tls time the great 
mantle of snow snd ice which hed so covered the country 
was passing away, leari eyrna oi pills in Glen R 
civered mtha thick ae angalar local 22" mized With 
mnd and clay, the result ee ot aoa. ee 
position of the underlymg schistose c rofks This 
and the glacial aVóris must have long bare and unpro- 


tected by $ at all events that below the water-line was 
20. e Now, the angle of repose of purely and subangular 
débrir varies the of 35 to 48% but that of 


clayey sands, which, when dry, is from 21° to 37°, becomes, 
® e ° 


higher level Whether the barrier ` 
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that the mass of the | have been noticed by Sir J. D. Hooker, and more lately by Col. 
the Spean, and turned | Godwin-Austen, who describes in the middle of one of these 
ts channel wesfward ; but that a pgrt ascended to the Col | glaciers, a sesid of such lakes, some 1 
of, Glen Glaster, and another passed up the Spean Valley, is | and 200 to 300 in breadth, and of 
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when satureied with water, zs low as 14? to 22°, The angle of so that there is little doubt that the detrital barrier here also was 

of the hillside dærir would, therefore, depend on the at amio Hus mich mide upra Sd, the detrital 
lates portion of the anguler materials matrix, | matter formed a consi the believes that the 
and on i 


tho settlement of its constituent-parts as the 
it would; .as the level of the lake water fell, tend to slip or alide | Inveriaire, and elagwhere, is one feature common : 
down with the falling water, and this slip would ue until | out, namely, the levelling and terracing of this débris 
the cause and the momentum of the mass was pepe pin water-action, which could not have effected in 
checked by the inertia of EXE ENTM cowling 1o reat on the waters of a lako bed, but probably took place on the 
The effect of the bursting of the main barriers and the noid outlaw of the 
eligi wold be to project the MI miota lorizontally waters, The | of the original ial mounds having been 

1 modified slightly by | effectedeat the time of the drainage of the lakes, afd having been 

and by the 


Subsequent subetriel action and wea then covered and masked by gravel, thé terminal slopes were 
of its slope on the occasion of the of the lake, consti- either formed at the same time by the outpouring waters es they 
tutes the ‘‘road.” - DOM fell to & lower level, or subsequently by wearing back by the 


- Although in the case of the other ‘‘roeds” there is not the | present streams, 
same evidence of a minor col-berrier, as the results are alike in |» An objection may occur to tho foregolng Band age era in that, 
the causes which led to them must have been the same ; and | with elements so variable as the pro to d 
dt is shown that there is nothing incompatible in the features of | parallelism of the ''roads" with the which has been 
tpa ground mum the existence of much Barriers; or. rather that remarked on by all observers from Macculloch downwards, could 
‘ts some evidence in esch glen, however slight, of water- | not have been maintained, For the detritus of the bill sides 
lines at level, higher than the “ roads.” vary, however slightly, in the relative pro ons of rock frag- 
Comparing the tMeoreticab inferences of’ structure with the | ments and soil, the slopes above below the “roads” 
facts, so far as they are known, Mr. Brown's substratum of ' vary also m their angle, so that, as these conditions varied, so 


“clay with boulders indisti stratified with thin (lenticular) would the momentum of the sliding mass vary, whilst the resist- 
layers 8f sand," represents fho ali detrital masa; the finely ' ing force of inertia would remain the same. The consequence 
stratified send necessarily be, that the slide would continue at some 


E 
1 
d 
Li 
E 
3 
1 
: 
i 
g 


would 
places to a lower level than at others, and the line ofthe “roads” 
could not be throughout parallel the horizon, 


perfe 

allowing for the variable inclina- 

water channel, such as would ‘be worn by the long-contimned tion of the ‘‘roads,” and for the observations being made in 
irs ep tar e AT i all of ther Mice or strong water | their centre. ae - 

action, as t result from the temporary passage of a Instead of a perfect level water line, the '' roads” are really 

sa : alightly moved, the difference between the highest and lowest 

the main: barriers acting as dams to Glen point in the four “roads” taken in descending order, 15, 

Gluoy, Glen Roy, and Glen Spean, they were due, as already 11, 15, 12 feet ; and while the level of the higher “‘roads” 

polite ur te circumstance of an accumulation of ice at isin most instances balew those of the several cols of escape, that 

teat Go ane ae tet Gee oe after the ico of the lower ‘‘road " is in all instances aseve it, Thus in Glen 

any 


g 


in lower tracks had given way. Not, however,  Gluoy, the “road,” which is never more than I foot above the 
ice barrier could hae been permanent for a great period level of the Turret Col, is in places 14 feet below it. The Glen 
of time, but this the anthor's hypothesis' does not require, Jn, Roy < eus Noe. pend grise a and 4 foet 

any an ice- barrier in a state®of rest-will form 2 more effec- the Spey, and sink 7 13 feet below it; whereas No, 
tive barrier than when in“metion, ~ ae ae “road” is never less either in Glen Roy or Glen Spean than 
Passing over the barrier at the entrance to Glen Gluoy, it is 2 feet, znd rives at places to 10 and 14 feet, above the Pass 


where a Aper enin down ia would meet in opposi- the variations canner be due to a common cause, such as 

e Nevis pean Valley ; and that movements of the grennd, but must be o to differmg condi- 
was occupied" by & jaciler is by tha occurrence tions in each case. Nor do the levels on the two sides of the 
‘ of strim on the rocks bed of the valley near valleys correspond ; they often as much 257 or 8 feet. It 
Daliach, and of TH) or boulder , lower down the , is therefore not possible to e these variations with the 
nearer Achavady, But the great mass of the latter les hypothesis ofthe Tum Ro liùca nf water level dne to shgré 
on the spot where the Ordnance Survey have placed the Hno of action; nor is the variable incli 

i by the mme conflichng canse selves compatible with that view. 

origi 
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erived 
deposit, end which was formed, in all ity, by , the escape of the waters was more prolonged, and the 
the of th8 waters on the bursting of the er, for, in, slower. 5 
many places the over, Various phenomena in connection with the great ice-sheet in 


gravel is back and over, as though by | P i 

downweid and outward of water in motion. This ` Lochaber, and their connection with the gener:l question, ara 

& length of'two miles or more. | next considered. The author objects to the term of soraine pro- 

needed at the entrance of Glen Spean is Jende to describe the drift of sub-glacial origin, as apt to lead to 

precisely Begins that the geat CU of Ben Neris., miemiestandiog, although Hogar- and. other p ogists haro 

a a oe Am coing down Straihipeen:,- Unacban HIN, vsed it ina er sense, It is evident that the ict-sheet 

by acted under very different conditions to an ordinary glacier, and 

on the it is better to use such terms as moraine detritus or sub glacial 

flanks of the valley, ‘consist of a thick, substratum of till or fa cncy got atic es ced sperrigen 
boulder clay, with'a coverjng of vel, the latter formed in than em aterm which- was and still is 

greater part, if not entirely, from the destruction qj ‘the former, ra a EE E T chan ae 

x Evan now considerabile siidemeoocasionally i steeper em e. - 
slopes of Glen Raye cs D PU re ` Besides thieeub-giaclal dris, there is the larger quantity of 
e e . 5 e 
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rei rope e eye ido sic peated of 300 shi Er ree (showing & considerable in- 
during its Í outin crease); at , Dear the -Monceaux, 3°027,CO,,. ` 
temporary bi Shih woe tuned «t ali levels, and may have e Dated iesu de ore NR oM, Mini. 
given rise In many instances to sand . gravel terraces of vari | had seen what was probably the Very, blocked in ice near. 
able extent. But “trie beaches May be deposited in other | Behring Strait, not far from East Cape.—Mr. A, Hall was 
lecial lakes, “for or shelves such as constitnte the | elected ndent in Astronomy in room of the late M, . 
Parallel Roada to be formed, d number of conditions must-have | Santini, —On transparence of the media of the oye for ultra- 
co mich as sufficient slopes, a detrital covering, . barriers Tiolet raya; by. ME Soret. He operated with the eyes,of oxen, 
at the mouth of the glens, and cols of escape at their upper end, | calves, ecp, using his spectroscope with fluorescent eye- 

e  Aithe barrier ridges où the old ice-sheet melted, or the .| piece. It is shown that the absorption by the whole of the 
waters escaped to lower levels, "i Hen Ob or MS DEM must render impossible the perception of rays whose, 
the ice, a large n of the detritus, E rs a all | refrangibility exceeds that of the extreme radiation of the solar 

e 


levels to 2,000 feet’ or more, these in oc the Hne U. The absorbent of the 
" descending to wer ley met ith yet arger boda ober, a A aqueous humours are osi apaga und 
and the transporting forces increased wer till the last stage | of slbuminoid substances. The limit of transparence of the 
wag reached and open channels formed in the distent plains two humours is indicated by curves.—Ind (DAD 
leaving as mates of thelr acus Cir tha —bhere great | of diameter of the pupil and of variations of- the carotidian ctr- 
banks of gravel—thero deep of sand, to the dis- | culation, by M. François Franck. The iris may be dilated or 
tance from, the t of outburst. To these floods, combined ` poniracied independenti of modifications of the drenlation.—A 
with river in ons, and with the modifications wrought’ by | letter frorn Meroe LE T oenina r tho 
- subsequent finvlatile action, are due various forms of escars, ter- | Marchioness de Colbert- —On the characte of" 
racea, and other leat dated detrital acramtolations, functions 6, by M. Jordan.—On functions such as F(rir 2) = 


MM ar. ad cie cd om ae F(x), by M. Appell. On a pro of entire functions, by M. - 
pala d as iri c HL Bukin Rest? : functions uced by Lafné jin the analytical 
ms pred x ie tt, The sdiow iid theory et ez due. to. do sade aaa by M. 
the Rev. W. Clement Ley’s paper on the indi of the axes | out intervention of a solvent, ` results dleat 
; S e aded. The object of this nofa t, by M. SLorin. The results 
Es ursi rapt a dU in T- cone acad, recently afforded tn general a chemical n moie or less marked, and which for 
the results of mountain observations to the theory that “the axis of py neat. Applications :—1 Geysigliicatle aceto naa 
a cyclone inclines backwards.” The author first reviews the state | he o with acetate of baryta and sulphuric id, Formis 
of the ‘question. up to the present time, and details his own in- | acid be wih sulphoric add 

` vestigatjons chiefly founded upon the movement of cirrus clouds ; | farmiate of Son dir miras e pedes Tu e 
detener to Prof, Loomis a recent Contributions to Meteoro. mineral waters of Saint-N M. Wilm. He a ias 
logy,” in which is discussed the observations at the summits and | M. Garrigou’s conclusion (which had been denied) though ‘tha 
bases of several high mountains, the results of which confirm the | quantity of mercury he got was much lem.—On the changes f 
fheory.that the axis of a cyclone inclines beckwarde The | Drone of the M. Roda 
E rd c. hern a |o of the spleen, by M. Picard. The dilatation of this 
fol papens s pa or rues oaee of rera from dilating re ees crecer on He 
relation between the height of the and the amount of eves actlon,— Researches rid: es dE the Mee. 
cloud, as observed at the Kew Observatory, by G. M. Whipple, in uremia, by MM, Morat and Ortille. Carbonate of ammonia 
F.R.A,S. The author shows that the & amount of aky is always found In the blood, unless death come before the end 
cloudéd at Kew is a little less than seven- of the whole, of the second day. Its presence there is to its ; 
and that the amount covered. varles inversely as the in the alimen ‘casa On the apiece? coe rule iron 
Ó between the limits of 29'0 and 3073 the variation rid iid iron da 
pm do rapid 208 aud SOY Kio that heemoglobine, by M. Jolly. , His analyses confirm a former con- 
rears between a inches, oa Sli eect in Jd corpus only'in the oped 
_ above inches cond, Increeaos increasing equas: phosphate, —On hsematoxy employment 
nink Ha mean about go's inches aud tiing above at 30°6 | histology, by M. Renant. udi ag iy au sates hs 
inches, - - ; N ~ | the two orders of cells which constitute by their union & 

] Paris acinus of the sub-maxillary salivary giands.—On the apparatus: 

Academy of Selances, May 19M. Danbré in the chair. of sound in various South American fishes, by M. S 

_The | ero r—Meridian observations o£'| Vibrations are communicated to the air of the bladder.: 
m following P wich and Paris Observatories during | On the amyloid appearance of cellulose , in ehambignons, by. 

the first quarter of 1879, communicated’ by M. Mouchez.—On | M- De Leynes. 2 2 uM 

the rexistence of elliptical boflers, by M. ReemL—On a new . Ae 

_ derivative of nico by MM. Cahoursand Eterd, This is got 7 Serre 





nicotine (100 parts) and sulphur (ao parts) ML sce GE PEGE my 
sulphur acts first by removing h fie eens à , -CONTENTS . `, Paas 
` When at 160? to I the IMs Ds me fiuid and'chrome- How ro Leary A Language. By Prof. A. H. Bayoe ; e 4... 93 
. TO THE ITORI— 
green in colour, ac gp la stoppet; extn a few deyi g oD "C -w M Wi ue 
Sandry feacticns are described. The consider nicotine | Distribution of Afar rw/twr—À. B. MxYER 12222 2) of 
as y a combination of dipyridiné and hydrogen. Sulphur, | Insect Galls Bude — Sees 
acing on amolecles of nlootine, transforms Efed oé sopa dad Caenu (Wik iZhcrtvwtiony . 1 458 
ofjsulphydric acid into idine Formal reasons of the | Geooxarmat Noms ee LLII lllo llli 
su of the Woolf or compound engines, by M. | Oux AsrzoxoxicAL COLUMX:— REDE uu 
Ledieu. These aro shown in tabular form.—Researches on the EE Te Lota! Sorar ex cai May sà; see s ee 9 
proportión of carbonic aeld in the alr, by M. Reset. He | Tax US Namoa Acioa. O lle iiit € 
operated with largo aspirators, of about litres capacity, | Narxxar Water Surriy . 1... SU tides facras MAN EN E 
moyable to various parts, He finds that free air | Tur AuDMWETER. . p'a . s 5 ee we ee ee 5 108 


contains, on an’ average, 2*942 vol. carbonio acid per 10,000 vol, Nx rne Ser, iid Harwowc CUu, PIERE 


(The co stat 1s that the ity in a haric air | s Dian ith qm EAE. 
varies between foür and six ten-thousandthsin volume.) In very Mosen Posta in Intemologioa] Collections®, e. ut . cq . m06 
diverse conditions the extreme variations did not exceed--3 oca c Light OP dace dae ie? UN c SERERE... 
per 100,000. ud aa observations in woods and in fields. | ' Muscles of Crayfühe *. . 2 ce tt D Rs oras 14 
showed small the numbers 2'917 CO, and | Sosmamsn Amiano. By De. BEXJAMIX Ward RICRAXDNON, - 
raids Figs gar] Ridge canda rete) ieee eee eee Toke res U 

field lowering clover in.June, 2° aJ over: | NOTES ene cates bruina Rd Sar E 
_ one of barley with irane, ta July, 2'829 COy Eronga tock SOCIETIES amp ÁCADELIXS E E dua DU e RUE RACE. 
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SCIENCE TEACHING IN LONDON BOARD 
SCHOOLS 


: Standard I. 

Aim.—To carrpon the previous training, leading also 
to the exercise of tke judgmenj, in owing the relations 
of the different parts pf bodies, and how their different 
qualities fit them for the dses to whioh theware applied. 

Subjects of Inséruction—A somewhat more extended 
series of object, with fuller information as to the quali- 


T was & fortunate circumstance that at each of the three ties, uses, and history of common things. 
I elections of the School Board for London science has, . Means.—Diagrams of animated nature, &c., classified ° 


been represented. On the first occasion Marylebone gave 
Prof, Huxley a seat at the board, and at the second and 
third elections Chelsea has sent Dr. Gladstone as one of its 
representatives. To the former was due, in great measure, 
the Code of Regulations in which the subjects of instruc- 
tion were laid down. To the latter has fallen the task of 
bringing them into a systematic and practical form. The 
Committee, of which Prof. Huxley was the chairman, de- 
termined that there must be given, in infant schools, 
‘object lessons of a simple character, with some such 
exercise of the hands and eyes as is given in the Kinder- 
garten system ; and in’ boys’ and girls’ schools, * sys- 
tematised object lessons embracing in the six school years 
a course of elementary instruction in physical science, and 
serving as an introduction to the science examinations 
which are conducted by the Sclence and Art Depart- 
ment" The time-tables of all the schools under the 
Board are made to conform to these requirements; the 
walls of the class-rooms are hung with illustrations in 
natural history and other diagrams; and in many of the 
schools boxes of objects are also to be found. Many of 
the teachers, especially those trained by the Home and 
Colonial Society, endeavour to carry out the regulations 
as fully as practicable; but hitherto the scheme has 
worked very irregularly, and there has generally occurred 
a break of continuity on the children passing from the 
infants’ departments to the upper schools, The Board's 
Inspectors, who are required te report in all cases on 
object teaching, have offtn had to bear testimony to this 
defect. e 
In November last theeStore Sub-Committee, of which 
Dr. Gladstone is chairman, prepared a systematic scheme 
to supply the deficiencies of the former regulations, which 
-has been* adopted by the Board. The syllabus is as 
follows :-— : 


Infants’ School (Nou-Standard Children), 

Aim,—To develop in the children’s minds an interest 
in the things round and about them ; to teach the use of 
all the senses, and form habits of observation; to im- 
part a correct knowledge of the commonest things; to 
increase the infants’ vocabulary and power of expressing 
themselves. í 

Subjects of Insiruction.—Objects illustrative of the 
three kingdoms of na imals, plants, and minerals, 
especially such as the,children meet with commonly in 
their ordinary life. The different parts, qualities, and 
uses of these qbjects. . 8 ` 

Means.—Diagrams; objects procured by the teacher 
or supplied from thé store, and a small gase of apparatus 
to enable the teacher to perform the simplest operations 
necessary to Hlustrate the propertfes of the objects. 
Children gre to be encouraged to bringethe netdful 
objects both in this and subsequent stages. 
C -Voulox,—No. sor 


—sihall cabinet of objects, classified for*purpose of. com- 
parison, with simple apparatus as before. , 
Standards If, and TIT. 

Aim—To lead up from the previous training to ghe 
‘ specific subjects" of the Code. 

Subjects of Instruction.—Series of objects illustrating 
the most important manufactures. Geographical distribu- 
tion of products and means of procuring them. - Objects 
for teaching the fundamental notions of matter and force. 

Means,—Diagrams—same small cabinet as before. 
Loan collections of objects tracing the raw material to the 
final product (such as cotton, flax, silk, leather, wool, iron, 
and clay). 

Standards IV. fo VI. 

Aim.—To teach the “specific subjects” ofthe Code. 

Subjects of Instruction. —One at least of the following :— 
Mechanics, Taught by diagrams and ee models (on 

~ oan 


Physiology. ditto models (on loan), 

Phrsical Geography, ditto maps and experi- 
: ment. 

Botany. ditto 


specimens and mo- 
dels, 


Domestic Economy. ditto demonstrations and 
experiment. 

The practical instruction which, during such a course 
as the above, will be imparted to the children, is alto- 
gether in advance of what ıs contemplated by the new 
code of the Education Department. The Government have 
provided that an annual grant of 4s. per subject be given 
for every scholar in the Fourth; Fifth, and Sixth Standards 
passing in not more than two of these ' specific subjects; 
but they give no grant for any of the preliminary teaching 
which under this scheme is intended to lead up to these 
studies. This defect in the scheme has been brought 
before the notice of Parliament year after year by Sir 
John Lubbock. - The London School Board has there- 
fore decided, on the motion of the Hon. George Brodrick, 
that an application should be made to the Education 
Department to get the teaching of the elements of natural 
science included among the recognised subjects of class 
examination—history, geography, and grammar; and a 
deputation will shortly wait upon the Lord President of 
fhe Council with that object. 

This will manifestly be a step of very prime importance 
not only to the School Board for London, but to all those 
in the Provinces, and to the cause of education in general, 
as the possibility of thus obtaining a grant tor the teaching 
in the lower standards will be the most effective stimulug 
that can be applied. Whatever, however, may be the 
result of this application, the London Board will not 


‘be deterred from fully carrying out. the programme 


they have set themselves; and they have prepared a 
circular «of, instructions. to their teachers, full of ex: 
cellent and valuable suggestions, which is to’ be 
. . . G >» 
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accompanied By a box of a tus, simple and cheap, 
to enable the objeclessons to be properly illustrated. 
Loan collections of models illustrative of mechanics, 
physiology, and botany, will alse bfprovided; but as far 
as possible th® children are to be enoouraged to bring 
familiar eobjects, and to make their own models and 
apparatus. After giving very full diréttions for the 
feaching of the infants and the first standard children, 
which we need na insert in detail, the course presen pëd 
for the upper classes is as follows :— 
* Standards LT. and III. . 

As the aim in these standards is to lead up to the 
spefific subjects of the Code, the teaching must be more 
advanced, and should make a larger genae on the 
thinking powers of the children. 

The objects contained in the previous groups should 
be again employed, but fresh ones should be occasionally 
introduced, especially for the purpose of comparison. 

In the animal group children should be led to compare 
and classify the different animals, and to notice the chief 
differences and resemblances between the leading divisions 
of the animal kingdom. The children should also have 
explained to hem the preparation, qualities, and uses of 
animal substances employed in the arts, such as leather, 
silk, wool, and horn. 

In the vegetable group such distinctions as that of 
endogen and exogen should be made clear; the gradual 
growth of plants such as beans and wheat should be 

.traced; the uses of vegetable substances, such as cotton, 
linen, starch, sugar, coffee, tea, and india-rubber, with 
- the processes of manufacture, should be explained. 

In the mineral group attention should be called to the 
general properties of metals, iron, copper, silver, gold, 
lead, tin, zinc, mercury, &c., and the qualities peculiar to 
each. The iron and stee] manufactures, and the making 
of bricks, pottery, earthenware, &c., may be explained; 
and the distillation of coal and manufacture of gas, may 
be experimentally illustrated. 

The knowledge of the points of the compass, and form 
and motions of the earth, which is required by the Code, 
will naturally be imparted by means of object lessons, 

This object teaching may be connected, as occasion 
offers, with the lessons in geography, and may often be 
„made to illustrate the reading and dictation lessons. 

The teacher is not expected to attempt to teach all the 
subjects mentioned in the preceding paragraphs, nor to 
limit himself to them, but the Inspector will inquire what 
particular course the object lessons have taken, and will 
frame his examination accordingly, taking care that the 
fundamental facts connected with matter and force are 
not overlooked. M 

Standards IV. to VI. 


Though in the higher standards one or more of the 
scientific specific subjects of the Code is expected to be 
taken, it will be generally found necessary to continue 
some of the training just described. Thus, in the Fourth 
Standard, lessons on the principles which are at the 
foundation of all physical, mechanical, and chemical 
science should be given ; during which clear ideas should 
be imparted as'to size, weight, and specific gravity, as to 
the laws of motion of solids, liquids, and gaseous bodies, 
as to the production, radiation, conduction, and absorp- 

i . e 


* a 


tion of heat, and as to the difference between chemical 
combination gad the mere mixture of the constituents. 
Occasional lessons also on the atmosphere and its com- 
position, and the ordinary meteorological changes should 
be given, and local phenomena of springs, streams, hills, 
ponds, excavations of the soil, &c., should be observed. 
Boys as well as girls should be taught something’ of the 
laws of health. Domestic economy should not be taught 
empirically, but the scientific principles involved in the 
lighting of a fire, in cooking, in the choice of clothing 
material, in washing, and in ventilation, should be experi- 
mentally explained. 

The foundations of a “knowledge of common things," 
as Dr. Lyon Playfair happily called it, will thus be well 
laid; and the children of the London schools will at an 
early age acquire the habit of correct observation—no 
mean advantage whatever may be their future occupation 
in life, This additional course of instruction will not 


occupy more than about two hours & yeek, and will in-. 


volve scarcely any extra expense? while it will sharpen the 
wits of the children and freshen sic mirftis for their more 
literary studies. u 


NOADS “ELECTRICITY” 


The Student’ s Text-Book of Electricity. By H. M. Noad, 
Ph.D., &c. A new edition, carefully revised, with an 
Introduction and Additional Chapters by W. H. Preece, 
M.LCE., &c. (London ; Crosby Lockwood and Co., 
1879.) 

[5 bis introductory note to this new ation of the 

* Student's Text-Book of Electricity," Mr. Preece 

informs us that the revision is only i 

having been begun by Dr. Noad shortly before his 

lamented decease. In fact a large portlen of the work 
appears to be reprinted from former stereotyped plates. 

In addition to a large umber of illustrative cuts, the 
work possesses a very valuable too rare in ele- 
mentary books, namely, freqhent, references to important 
original memoirs. A judicious use is made of extracts, 
as, for example, from the lectures of Prof. Fleeming 
Jenkin on submarine telegraphy, and from those of Sir 
W. Thomson on atmospheric electricity &nd terrestrial 
magnetism. New chapters on telephones, duplex and 
quadruplex telegraphy, and on the electric light, bring up 
the scientific information to the present year. As an 
elementary treatise on the purely phenomenal side of the 
science of electricity, it is probably the fullest text-book 
in the language. 

Having said this, our commendations must end. Mr. 
Preece’s opening bears the stamp of being an 
excuse for the shortcomings of the work; and we must 
regard it as his misfortune, rather than his "fatt, if a book 
which he has had to revise falar short of what it might 
have been bad it been produced mnder his tole responsi- 
bility. It is unfortunately—in science, at least—the re- 
viewer's duty to be candhi en the shortfomings of the 
work under his notice; and the only w way to prevent the 
repetition of erroneous statements, and to secute their 
effectivo correction, is to point th&m out fearlessly. We 
are ,*herefore, to undertake the üngracious task 
of indicating? sundry blemishes which it is toebe hoped 
will not be perpetuated in anothér edition. 


y his own, 


* 


Fune 5, 1879] 


There appear to be several discrepancies between the 
earlier and the later parts of the book, Op p. 178 men- 
tion is made of “a battery known as the Pie Marte 
Davy;' in which sulphate of mercury ig used; and which 
is stated to be weaker than Daniell's cell, but to have deen 
used to some extent in France. On p. 434 appears an 
account of the “ Marié- Davy Battery,’ which “has been 
such used in England, and ts largely employed in France 
and on ths Continent” It is twice stated to contain disul? 
phide of mercury; and lower down on the same page it is 
declared on the authority of Latimer Clark to have an 
electromotive force of 76, as compared with 56 for a 
Daniel's cell. 

The divided ring electrometer of Sir W. Thomson is 
described on p. 79. Another description and a figure of 
the instrument are given on p. 529, The quadrant elec- 
trometer, of which there is no mention in the early 
chapter where Peltier’s and other electrometers are given, 
is described at some length and figured on p, 537. 

In a.couple pf pages devoted to the “ Insufficiency of 
the Contact Theery " of voltaic electricity, the authorities 
citedeare Faraday, Roget, and ''lastly," Sir W. Snow 
Harris; the later fundamentally important researches of 
Hankel, Thomson, Kohlrausch, and Clifton, being abso- 
lutely ignored. ° 

Two pages (22 and 23) are devoted to Varley’s multi- 
plier, but there is not a word about the earlier invention 
of Nicholson, nor the more recent ‘‘replenisher’’ of Sir 
W. Thomson. Nor is there a single word about the Holtz 
machine. 

In magnetism there is no attempt to explain the mean- 
ing of the term “declination,”’ and the word “ variation " 
is made to do duty both for declination and for the varia- 
tion of declinatioh, ina manner most perplexing to the 
uninitiated in,electrical terms. And yet the book is 
avowedly “written under the idea” that the student 
“approaches the subjegt from ‘the datum line of ignor- 
ance |" 

We cannot accept withou? protest the following state- 
ment :— s 

** The fall of tension is always accompanied by its con- 
version into heat" (p, 198). Nor this: “ With sulphuric 

‘acid the idns (sic) are H and SO, (Sulphionide of 
Hydrogen).? 

The term the “absolute quantity of electric force in 
matter,’ used on p. 223, 13 open to serious objection. On 
p- 209 we read that “the common non-absolute unit of 
work involving the product of a weight into a length is 
styled Arlograsmme, or foot-pound.” 

X The following statement :—“we have, calling C the 


charge, Q the quantity, and . the surface, C= gr Sd 


pears on p.*61. After pondering over this formula, we 
give it up. f 

We are compelled te take exception to the following 
manner of stating the well-known law of Ohm:—‘‘ Thus 
let F denote the actual foree @f the current, that is, its 
power to produce Aeaf, magnetism, chemical action, or 
any of ts other pits; E the electrommtive force, and Æ 
the resistance of the wires and liquids, then Z^ 7.» (5 


199. Te say nothing of the assumptior? that all the 
“effects” of the current are simply proportional to the 
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current strength, wegprotest against the introduction of 
that much-abused“word, /orfe, where,every other treatise 
on electricity in tife language, has put “strength” of 
current or “quantity of, current or “intensity” of cur- 
rent. On p. 209 the formula again £ppearf, this time as 
e -4, which js the form adopted by Maxwell Jenkin, 


Culley, Foster, Chrystal, the British Association Commit- 
teo, and in the well-known treatises of Ganot and De«-" 

° : E E. 
chanet. Guthrie uses Q = P and the form Tew is 
used by Maxwell, Cumming, Clark and Sabine, Verdet, 
Daguin, Wiedemann, Jamin, and continental wri 
generally. It is very desirable that needless departures 
from one or other of the established forms should be dis- 
couraged. The “Return Charge” of the Leyden jar, so- 
called on p. 46, is now almost universally denominated 
the “residual” charge, a term which is far preferable, as 
it cannot be confounded with the return shock or return 
stroke, or * back stroke,” as it is termed on p. 9r. 

In the chapter on the telephone occurs the following 
passage :—“ In 1874 Mr. Elisha Gray, of Chicago, Ame- 
rica, succeeded in effecting the transmission, through a 
wire, by means of electricity, of the variableintensity, as 
well as the pitch of a sound. Subsequently he invented 
& form of telephone by which all the three characteristics 
of sound could be transmitted. As a result, the electri- 
cal transmission of articulata speech became an atcosm- 
plished fact. It remained, however, for Prof. Graham 
Bell, of the Boston University, to accomplish this latter 
feat in the most effective manner.” Do we understand 
Mr. Preece to endorse Elisha Gray’s claims to precede 
Bell as the inventor of an articulating telephone? As a 
minor blemish, we notice the name of Philip Reis ap- 
pears as Reiss. Many persons confound the inventor of 
the original singing telephone with Peter Riess the author 
of the Reibuugseleciriciat ; and the misspelling of his 
name helps to perpetuate the error. One other quotation 
from the editorial add tions is not devoid of interest :— 

“ The subdivision of the (electric) light has recently 
occupied the attention of inventors. Jablochkoff works 
four lamps simultaneously. Wallace has worked ten. 
Attempts have been made to do this on a much larger 
scale by raising platinum and iridium to incandescence 
or to that temperature just below melting-point. A soft 
and gentle light is thus obtained. But the result has not 
been commercially successful, though probably this is the 
pecie in which ultimate success will be obtained" 

- 57 

We wish heartily that the editor of this new edition 
had himself re-written the work ; a reviewers task would 
then have been much more agreeable, 


* - SILVANUS P. THOMPSON 








LENZS SKETCHES FROM WEST AFRICA 
Shiscen aus Westafrika. Selbsterlebnisse von Dr. Oscar 
Lenz. (Berlin: Hofmann and Co., 1878.) 

R. LENZ'S “Sketches from Western Africa" are 
unusually interesting and instructive. They are 

not descriptions of travel'in the ordinary sense of the 
word, but form a collection of essays, perfectly inde- 
pendent of each other, describing in a masterly manner 
the natural and social conditions of that scantily investi- 
gated coast; as they presented themselves to the etninent 
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traveller during a journey und 


: at the request of 
the German African Society. 


; and extending over three 
' years (1874 to 1877): Bweiything, Therefore, which Dr. 
Lenz describes, he has seen and*witnessed himself, and 
apart from this important advantages the sketches have 
that additional one, that they are written from a com- 
pletely unprejudiced and neutral point 8f view as far as 
the. social or political conditions of the various West 
African tribes ase dwelt upon. Thus a series of nq lest 
than fourteen different pictures of travel are presdhted to 
the reader, dnd it is indeed difficult to determine which 
of them are the most interesting. 
eAfter a condensed account of the previous exploring 
-expeditions; and an explanation of the great difficulties 
attending al] travels in Western Africa, Dr. Lenz begins 
“his first sketch with the French colony of Gaboon. In 
‘June, 1874, he landed for the first time on African soil, 
vir, ón the small island of Elobi in the Bay of Corisco. 
This bay is situated in lat. 1° N., between Capes Ninje 
(St. Jean) and'Esteiras and containg the three islands— 
Corisco, the larger and the smaller Elobi; Spain numbers 
these islands amongst its colonies, as is also the case with 
the large and well-wooded island Fernando Po, a few 
degrees further north, with its high volcano called 
Clarence Pic, Between Capes Santa Clara and Pongara 
thé’sea forms a wide inlet into the coast of the mainland, 
and here the French have established a colony in the fine 
estuary of Gaboon and have extended their influence 
even to the mouth of the mighty Ogowe ‘River. Two 
large rivers, the Muni and the Mundah, the sources of 
which are situated in the outskirts of the West African 
Slate Mountains, or the Sierra do Crystal, have their 
.estuaries in the Bay of Corisco, which has flat banks 
-thickly clad with evergreen mangrove trees, These 
mangrove swamps form the dark and dense wall which 
here protects the African continent against European 
trespassers, as they give rise to the fatal fever miasma 
which has won for this coast the unenviablé reputation of 
being the most deadly one in the world. Many a traveller 
who landed here full of hope and with a view of exploring 
the interior and adding his share towards making it 
accessible to commerce and civilisation, has acquired in 
these mangrove swamps the germs of premature death ; 
many an active and striving colonist who sent home to 
"Europe the costly natural products of the land and who 
introduced to the natives the useful appliances and pro- 
ductions of the “n tangani,” Ze, white men, here fell a 
victim to the ever-prevalent fevers. 

"From Elobi Dr. Lenz proceeded to Gaboon, a journey 
which in the opposite direction a steamer can perform in 
about eight hours, but which on account of both wimd 
and tide coming in a south-northerly direction took some 
three days in a sailing vessel. The sanitary conditions 
of Gaboon are much better than those of the coast a little 
further north, yet- malaria fevers are frequent. The 
annual mean temperature, although the colony is situated 
almost on the equator, does not rise beyond 27-28° C.; 
yet the fact that the thermometer never sinks below 20? C, 
makes. the climate unbearable to all Europeans.in the 
long run. The,best months for travelling. here are June, 
July; August, and: the beginning .of September. In the 
middle of the latter month .the rainy season seta ià'arid 

- Insts fill the middle of January, when, a short dry, season 


begins, lasting to the beginning of March. Then another 
rainy perigde commences and continues to the end of ' 
May. Itis very peculiar that during the long dry period - 
from the end of May till September the sky is invariably 
overcast, while during the rain season the sun sends 
down its perpendicular rays with all their intensity, the 
sky covering itself with heavy rain clouds only towards 
evening. 

Dr. Lenz mentions a curious fact in connection with ' 
the sanitary conditions on the west coast of Africa :— 

“Ita that amongst the European colonists each 
one s his particular place of residence to be the 
healthiest of all P the colonists at Banana, a sandy 
strip of land near the mouth of the Congo, consider this 
pacc extremely healthy and know-of no worse parts for 
ever than the Gaboon districts; but in the latter the 
colonists make the sign of the cross if the Congo is men- 
tioned. The inhabitants of St. Paul de Loanda are in 
raptures about their upper town (in the lower town, close 


to the sea, there are only stores and shops) and others 
in designate this town of Wêst ica the only 
p indeed which has a right to the name of town,-as 


the worst plague-hole in the world. Unfortunately there 
no place on the west which is ously 
ted as healthy (perhaps with pss only exception 
£ ossamedes, in the south of bt on the 
other hand there are a numbereof ane about the 
deadly climate of which nobody is in doubt To 
these Gaboon distinctly does not belong, while Cape 
Lopez in the delte of the Ogowe estuary does; and so 
does the island of Fernando Po and a number of the 
ue nU E MA orem Lad 
onn oO im ce 
in the palmeoi ade” (fo ee 
The native population of Gaboon belongs to the gfeat 
family of Bantu negroes, and they call themselves 
Mpungwe. They are a relatively-fine race, and certainly 
superior in frame and growth to the neighbouring Akelle, ` 
Okota, and others. eres not progressed very much 
in civilisation in spite of their |png connection with the 
French, yet there exists & tolerably friendly feeling 
betwixt them and the colonfsts ; they are even to a certain 
extent guided by French laws. Their political significance 
is very small; the last of their kings, Denis by name, 
died two years ago aged over ninety, years. The 
Mpungwe live in little huts, of which» some ten or twenty 
form a village, and these are disseminated in every direc- 
tion among the “factories” of the Europeans, -The 
former occupation of the native Gaboonese was solely 
and éxclusively slave trading, but at present their prin- 
cipal object m life seeins to be to obtain goods 6n credit 
from European colonists, and to exchange them against 
gums, ivory, or ebony in the interior. Apart from this 
the slave trade still flourishes among the Mpungwe 
themselves, indeed the wealth of'a M e nigger 
consists principally in. the n r of his slaves, whom, 
however, he treats very kin Polygamy of course 
exists generally among the wat African natives, also 
with the Mpungwe, Althqugh most of the latter call them- 
selves Christians: -But ‘with all this the superstitious 
customs and fetish creed of past gepturies exist to this 
very day, and -if*the wealthy Gaboonese laughs at them 
in public. he yet cqgmtinues the same old religious humbug 
on bib travels into the interior. Apart from the Gaboonese 


-proper, the Mpungwe; different, other tribes life close to 


the European - colonies, such as-the-mighty Fan and 
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Akelle. These strive to replace the Mpungwe. To the 
north, towards the Mundah River, the Osékiani, the 
Mbenga and Mbuschu tribes are met with, which occupy 
the whole area of the Bay of Corisco, All these tribes 
speak different languages and differ in their manners and 
customs. , 

The colony of Gaboon consists of three little villages 
inhabited by Europeans—Plateau, Glass, and Baraka (or 
Libreville). They are situated about a mile from one 
another. The French Government house, offices, and 
barracks, as‘well as the Catholic Mission house and four 


or five factories are'at Plateau; eight or ten English and. 


German factories are at Glass, and the Anglican Mission 
house is at Baraka. Each factory forms a complex of 
houses by itself, all comprised in an inclosure; there is 
generally the dwelling-house of the colonist, the sale 
rooms or shops, a store-house, a kitchen (always built 
separately), a house for the workmen, and a shed for 
canoes and boats. uu qd ed gud ies planks 
‘imported from Éurope,and all have a verandah. The 
roofs are covered. ath th mats, which are impenetrable even 
to the rhost violent rain. The only house built of stone is 
the Government house. ~ 

Dr. Lenz now gives minute details on the political con- 
dition of- the colony as well as of the work and progress 
of the religious missions, and concludes his sketch by an 
elaborate account of the commerce of the place. 

In the'above we have given but a scanty outline of Dr, 
Lenz's sketch of Gaboon. Our readers may judge of the 
interest of the whole work when we state that there are 
thirteen other chapters equally elaborate &àd crowded 
with d . Our space will not permit us to enter 
finther upon the subject, and we must confine ourselves 
,to the mere statement of the contents: of the other 
? chapters, Thus we have one on the Cape Lopez colony, 
then the Ininga, the Fan and ghe Abongo tribes are 
treated in turn, the Fan being remarkable through their 
being cannibals and the Abengo through their extra- 
ordinarily small sire; whioh entitles them to the appella. 
tion of a “ tribe of dwarfs.’ A general description of the 
commercial conditions of West Africa follows, and we 
then come*to seme animated pictures of elephant and 
other hunting. Thé next chapters treat of the super- 
stitious beliefs of the various tribes, of the free state of 
‘Liberia and the Croo Coast. A journey from the Okande 
land to the Osaka tribe and thence to the Aduma and the 
Banshaka is described in the three following sketches, 
and the two last ones are dedicated to a description of 
the Ogowe Lakes and the town of St. Paul de Loanda. 
We can'recommend Dr. Lenz's book most heartily to all 
lovers of geographical and ethnographical. science who 
are familiar with the an language. 
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The Editor does sot hold himself responsible expressed 
‘by kis Bhar gp Ae site term 


The Average Fiush of Excitement 
I WITNXSSED a curions instanceof this on a large 
others may look out fo» on similsr'octasions: It was at 
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I2I 


on the Derby Day las v Éek.. I bad taken m Les ag ot far 
from the starting-point, on the further sid of the 

facing the stands’ clit’ rere about alfa mile of and aTe 
a broad area of white facese [n the idle moments the 


eye and through the opera-glas, 
esi forded af tho mee tb i 


for me to see or do until 
ie a eae epis 


eppearados, being uniformly 
t as though a sun-set iy mliet wih e mong 
aud distant. cach of. theni formed 
a mere point eral effect, Consequently that effect was 
cee ae oving | to the consistency of all average 
results, it was distributed with remarkable uniformity. Jt faded 


away steadily but slowly after the race was finished. F. G. 
: Lunar Crater 
On April 1 last I saw, between Lends and Rheinhold, a 


smell but very remarkable crater, which -does not appear in 


Schmidts map, It is situated east of a line ge the, centres 
of the above craters, and at rather more Eyed i 
distance from the former to the latter, Either cl sojo 


or in the position of the small crater, there 1s an 

within the angle of a forked ridge as shown ipn S 
must, undoubtedly, have noticed the crater if it existed at the 
time of his observation. Might it be thet the hill seen by him 
subsequently o out as a crater? I remarked neither the 
hill nor the ri dieses diese. fc Schmídt's objects, 
might be above my telescopic cannot say whether tho 
crater is identical with the or not. Nearer Rheinhold there 
is a smaller crater not in Schmidt, who, however, shows a 
similar one that I failed to ree not far off to the south, This 
may be only a case of misplacement in the map. 

JOEN BIRMINGHAM 





A Remarkable Meteor 


A RXMARKADLE meteor was seen in Western Australia on 
February 1 this year. The following acconnt has been forwarded 
to me by Mr, Z Worley Clifton, Collector of Customs at 
Freemantle :— Š 

eT Sis s drugs ot cs 

not very swiftly towards the west, which burst 

of fire with an apparent disk the size of the full moon, 
Heer a lees it a train of black or dark-ooloured 
vapour across the heavens which was visible for three-quarters of 
an hour. No sound was heard, na 2nd thermo- 
meter 100? F, in the shade." gsr. J. ELLERY 

Observatory, Melbourne, April 16 





Disease in Salmon 


THERE has lately been much correspondence upon the subject 
a s diese affecting the scales of the selmon, and I chen 


n the which lincloss:to you in an old book, 
the fiy- leaf of wbi the autograph of a Duke of Rich- 
, the one, I e, who was at in 1815 Iam 

not a scientific , und it is quite possible that this 


passage 
is famillar-to those who are conversant with such ri Pu 
thinking it better to err on the side of pe 
carelessness, I trouble you with it. woe 
May 26 


Extract from Rev. C. Cordiner’s Letters to Thes, Pnnant, Eog., 
on Antiquities and Scenery of the North ef Scotland, Lend, 
4m 1780, l 
I here beg leave to introduce a memolr, relatrve to an insect 

attendant on the salmon-which come u this river (the Devron), 

communicated to me by en i ous 
dis four salian af whisk dawing haa heen skay E 

Mr. Pennant, was caught February 10, 1776. When 

intb the house the colours upon this fish were remarkably 

The general appearance was that of a reddish baown; bat the 

e 
: -— 


ad 
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spots of red and black u 


bright and beautiful, * one com 

ance to that of a clean- fish, it was wretched and 

able; it was lank ; the belly emptyafabby, end of a dirty 
e 


yellow; the jars at & consid 


und 


the 


particular Dass, were exceedingly 
the whole appear- 
disagree- 


distance in the mildle, 
er jaw with a large protuberance i 


perpendienlar 


upon the extremity; the upper jaw with & hole almost quite 
through (and I am told in some quite throughf, in which, when 
the jaws were shut, the protuberance lodged. Not one fin entire; 


* the scales and skin 
the appearance of foul 


in many places destroyed, presented. 
. The gills were full of the Leeaa 


salmenes ; such salmon are called E; or foul fish, ° 
are rollo 


The craves in the river Devron 


wing the windjngs of 


the river), about a mile and a half from theses. In the sandy 
places below the cruves, where there is a suffictent depth of 


| ‘wader, & great many salmon 


In those places they are 


seen raising considerable hills of sand, probably to cover and 
protect the spawn.! They are likewise soen frequently pushing 


and atri 


have many 
sioned by the males endea to get at the spawn in order 


to devour 


unless 


one another; and the fishermen assert that they 
: thelr conjecture is that the battles are occa- 


and the females 
these hills remain 


appear 


e hills 


eavouring to defend it. About 
during the winter, and untl the 
forced off by a torrent, probably in order to keep 
in repair and to defend the spawn fro 


m the many 


enemies ready to attack it. Qwære,—Are not the form of the 


jews, the 


owing to the above-mentloned operations? Qare,—If salmon 


ulcers in the skin, and the destruction of the fins 


ipaiwaed in the sa, would they not be found more or less in the 


condition o 
out of the rivers. 
Linnseus says of the Lern æa Salmones : “ Habitat in branchsis 


pper? But m this condition they are never found 


Salmonust ; ergo edam marina :" this latter ıs certainly & mis 
take ; for these Zer»ea are never found with us ont of the rivers ; 
and several sensible fishermen have assured me, that salt wat 

proves absolute destruction to these animals 


animal, 


Salmon, at a certain tme during their 
fested by another animal of that genus, 
CULUS, which is as really 2 marine, as the other 1s a freah-water 
This species seems to me to be undescribed 


stay in the sea, are in- 
by Lisseax: MONO- 


ee 
and very distinct from the M., siciewz of Limncrus, it in 


some measure resembles, In afew hours after a salmon has 


entered the river, not one of these MoNocuLI are to be found 
upon 
made 


which have hitherto been 


it. 


Quare 
by the A 


—Have we not in these wrons a 
uthor of Nature for forcing the salmon from the 
sea, into our rivers, and from the rivers back again into the sea? 





Inherited Memory 


Your correspondent “A, B.” has propounded a theory which 
would satisfactorily explain a good many facts in natural history 


y perplexing. I am stro 


ly 
inclined to believe that in some of our birds, at any rarer the 


knowledge of localities is inherited. 


About thirty years ago I 


lived at a farmhouse, my father’s home; the house stood 


in the 
village, 


AS co 
tho farn, 


outy: my father also occupied so 
about a mile distant, On theae p 
very old dove-cot containing blue 


thers and I wished to establish a similar dove-cot at 
and prepared & suitable room for the 


the first instance we caught, one winters night, 


the old rock 


me in a 
zc 


. In 
about fiy of 


pigeons; these we confined for five or six weeks, 


but when liberated they of course flew straight home, We next 
took a number of fledged y ones out of the nests. Thege 
had never been outside the dove-cot, but when sufficiently 


strong they all flew a 
but atl] à 


d; 


as the old ones had done. ' 
termined to succeed, we next bought 


a numberof tame pigeons, and when they began to sit we put 


eggs of blue rocks under them, taking 


their own eggs away. 


Several were reared ; but as soon as they were strong enough to 
dispense with the care of their foster-mothers, 
another deserted them and returned to the 


A few years after this pel prepa where the old dove-cot 


was situated wero altered, 


one after 
dove-cot. 


the way into the dove-cot quite 


stopped up. The pigeons were sold and driven away. 
years blue rocks continned to visit the old 


or nearly tw 


that being the place in which it was 


e for them to find 


premises. Some of them built on a lodgo in en old gateway, 
po 


nest-room the nearest to the old dove-cot. These occurrences 


v 


* Br. Zool iH, 4to ed , p sse. 


fry 








provision 





seem to point to 1emembrance of localities In the race as well as 

in individuala &nd ''inherited memory” would, I think, best 

account for af the facts of the case. James ELLIS 
The Gynsills, Leicester 





A Golden Eagle anda Decoy—Audacity of a Hawk 


WHILST staying a few days at Manhattan, a little town in 
Kansas, I spent some hours in the office of a dentist, Dr. C. 
*Blackley, is also an ornitho having stuffed a goodly 
number of the birds of the state. He was then occupied with a 
fine en of the common pelican (Zeiicasws: comsenests) one 
n Md over the town in the 
month of April some of them ing in the neighbouring 
marshes. These birds are not visitors to these far 
inland regions, and I have known them shot and to me 
from the alkali lakes in Colorado, both regions from to 800 
miles from the sea. The doctor told me an incident of 
a day's wild goose shooting in the vicinity. He took with him to 
one of the ponds frequented by wild geese, a stuffed specimen of 
the Canada goose, to act asad Having firmly planted his 
bird in the sand with its wooden rm well covered over, he 
lay behind the bushes awaiting & shot. Suddenly there was a 
rush of wings, and like a flash of lightning £ gqiden eagle swept 
down on the decoy, knocking the bird ower, und tearing out 
some of the stuffing. The eagle hac sat tows near his prey, 
staring with amazement at its remar®ably quiescent charafter, 23 


well as at the strange wooden a attached to its claws. 
ing th 


ere was something uncanny about such a and 
there be danger in the neighbourhood, he au enti dew 
away. Unfortunately a branch of a ftes prevented tho sports- 
man from shooting the marander. 

(I can vouch for the truth of this story ; the doctor showed the 
goose and where it had been struck), 

A few days after this, when in the village of Morrison, 
Colorado, I was struck with the a ity of one of our smallest 
hawks. I was standing on & lumber in the middle of the 
street, when I heard a scuffling of wings, and a squeaking ; the 

prairie about 


small 

size of a rat, who was making the best of 
hole in the lumber, hotly pursued by a tiny hawk, whose 
body was no than that of his pref. e : 
escaped into the hole by the tip of his tail, 
stop the impetus of its onset, right against the tumber- 
ages aks ra ine I was I 

pursuit, but totally ess of my 
bini made enother swoop at his poy, who had again made a 
sally from another hole. I knecked the hawk down this time 

my end the squirrel esaaped under the wood pile. 

This took in the centre of a little village street, with 
bystanders within a few yards of the occurrence, 

The hawk resembled the female agir dg (fide 


sparveries). e 
Schdol of Mines, Golden City, Coloradb 


! 
i 


. 





INTELLECT IN BRUTES 


N OW that the discussion on this subject in NATURE 
seems to be running dry, panes a few conclud- 
ing remarks by one who has not hitherto taken any part 
in it may be admitted, ' $ 
The sion was started by Mr. Nicols recording a 
case of the gnawing of water-pipes by rats. This is not 
at all an unusual thing for rats to do, and I cannot see 
that the fact of their doing so, in order to obfain the water, 
would imply so incredible an amount of sagacity as some 
of the other writers in NATURE appear to suppose. The 
water can be heard within the pipe, and if rats are 
thirsty, it seems a sufficiently simple device to gnaw the 
pipe. Of course it may’ be an open qifestion whether 
they gnaw the pipe for purp or for the mere sake 
of gnawing, or i any other p de; but that a rat. 
should have sufficient Pp See to gnaw through 
a water-pipe, su i e animal to water 
obtained ik Gis wey, I ink thats can be n0 dosbt 
The disctssion was enlivened by Mr. Henslo® introduc- 
ing certain propositions*as to the features wherein 
animal intelligence differs essentiallyfrom human, and it 
* e 
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is upon this topic that I should now like to offer a few 
remarks. 


Fe 
Although Mr. Henslow has not been very fortunate in 
the peon ere I think he has before his 
mind the most essential as well as perhaps the most con- 
spicuous, ity wh animal intelligence differs from 
human. He says: “It has always seemed to me that 
pate > g is always Loisir and never ae 
ey do-wonderful things suggested by the objective 
before: them, bul think never go beyond 3t Thus 4 
dog left in a room alone rang the bell to fetch the ser- 
vant Had not the dog been taught to ring the bell 
(which, on inquiry, proved to have been the case), it 
would have been abstract reasoning, but it was only prac- 
` tical. The Arctic fox—too wary to be shot like the first 
who took a bait tied to a string, which was attached to 
the trigger of a — would dive under the snow, and so 
pull the bait down below the line of fire. This is purely 
practical reasoning; but had the fox pulled the string first 
out of the line of fire zs order to discharge the gun, and 
then to get the bait, 4a? would have been abstract reason- 
ing which he could not attain to." . 
o this Dr.*Rae repli&s: “To pull the bait downwards 
out of the Hine of Are was the only safe way for the fox to 
irene M pe used what Mr. "Apud ed 
‘a t reasoning '—which, I presume, means ing 
the bait, not the line, to owe. out of the line of fire—the 
fox would certainly have been shot, as the bait could not 
have been moved môre than four or five inches From the 
. wooden stake through which the bait-line 
* If Mr. Henslow really means that the fox should have 
shown his powers of ‘abstract pus d by going up to 
the line of fire between the gun and the bait, and then 
pulled the string until the went off, I think the 
chances of reynard's ever eating. the bait would be very 
I have known him do what showed equal 


small indeed. 
or greater intelligence, namely, cut the bait-string, as 
already mentioned.'' 

It having been*thus clearly shown that the "practical 
reasoning" of the fox was more to the point the 


* abstract reasoning” of his critic, and several others of 
your correspondents having sypplied more or less well- 
authenticated instances of ibo display of deliberative rea- 
soning by brutes, Mr. Henslow concluded his part in the 
correspondence by modifying his original statement 
thus :—' I will abandorf my notion of abstract reasoning, 
at least as hitherto described, for I now think that what 
I meant by the want of the Hcg, woal be better de- 
scribed es ap impotence, or, at , & feebleness of 
mind in concatema correlative ideas ; or, peeps a 
want of receptivity of the suggestiveness of things will 
express my meaning.” Cre Pea to a feebleness 
of mind in concatenating ve ideas, or perhaps to 
a want of dex piod of the suggestiveness of things, for 
my own part 1 cannot perceive these words to express 
any nftaning at all—or, at least, any meaning that is not 
flagrantly absurd. I have never known an animal unable 
to concatenate the idea of eating with the correlative idea 
ofthe thing suited to be eaten, and very few among the 
higher animals show any want of receptivity of the sug- 
gery iene such a thing as a whip. The truth is Mr. 

enslow has only darkened his meaning by this latest 
multiplication of words. What he originally intended to 
say is, not that er do not possess asy power of ab- 
stract thinking, but that this power is in them feeble as 
compared with what it is ia man. Abstract thinking 
means thinking in or Vp mien i.e., of qualities as 
apart from particwiar objects. Now it mould be absurd 
to maintain that no animal has any id*a of quality except 
ag in association with particular objects of past experience. 
Give a cat or å dog same kind of meat or cake which the 
animal kas never before met with, and the careful examina- 
tion which the morsel undergoes before it is consigned to 
the mouth proves that the animal has properly a t 


ideas of sweet, bigtef, hot, nauseous, or, in general, good 
for eating and bad fpr eating, £.«., abstract ideas of quality 
as apart from the object examined—the motive of the 
examination clearly g to ascertain which general idea 
of quality is apprqpriate to the particular obgect examined. , 


Thus Mr. Henslow cannot mean that no 


possess 
Bower etal of goitart Hough What he must fnean is | 


that this power is manifested in an extremely undeveloped 
form, the mind of an animal being only shed with, 
ideas’ of the simplest or rasta cla borne’ type, 
and being therefore unable to on for any consider- 
able gistance the process of anlage and joining ideas 
irrespective of suggestions supplied by immediate sense- 
ons. In other words, as Mr. Henslow himself 
clearly states the case in one of his earlier letters, 
“it is this mental reflection which seems to me to be 
wera he this. the onl mano hich Mr. H 
Taking, then, this as the o ing whi r. Hens- 
low has to convey, it is, I think, the y meaning which 
with philosophical justice he can have to convey. For the 
more that we analysis into the region of brute 
psychology, the more do we become convinced that the 
only very considerable difference between it and human 


psychology consists in the comparatively small develop- 
ment of the power of ‘ mental reflection." 
And here 1 may remark that this is just the difference 


which the theory of descent would lead us to anticipate as 
the chief, if not the only, difference ; for it is evident that 
this difference has reference to the highest qualities of 
mind—z.¢., those most removed from simple mechanical 
nses to stimuli supplied by the senses—and therefore 

to the qualities which must have been of the most recent 
development. The tree psychological has been a long 
time in growing ; its roots are constituted by mere excita- 
bility, reflex action is its stem, its branches are the asso- 
iation of ideas, the emotions are its leaves, and the 
faculty of abstract th t is a single blossom borne upon 
its topmost spray. And if we compare this tree with that 
$na that the single blossom of the one 

i uct of the other. Homo 


self-consclousnees 
from that of animals. For this faculty, it 
fs obvicualy ons that assaf anso so soon 23 the power of 
s purge fender rong silicdientiy far to aduit of ae 
distinct from its this 


consciousness. 

a In mying that Mr. Henakrw bas stated this difference to be the only one 
thet obtains between human and not forget the 
remarks with which he concludes his ce. remarks may be 
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Sevéral of the instances whick your Steer correspondents 


su “would, as Mr. Henslow himgelf admits, “ if cor- 
dctly stated, and £j bii gine animali could 1n 
évery chse'De pro completély §verthrow my supposi- 
.tióh “that an@hals fever Copy us with the same or a 


rational purpose.'’: And even if we allow, for the sake of 
argument, -that none of these instanees have been 
“correctly stated," yet there are such a multitude of 
-other instances on récord of substantially the same kigd, 
that itis i pean doubt that animals present,the 

ngs Of *ménfal reflection." Not to ran too 
much '&pace;el^shall:confie myself to stating 9 few 
instaríces which have not hitherto been put on record. 
Mrt. Henslow ‘says, “‘ Why is'it that no dog ever (to rij 


knü$wiledge, of course) observed a person ring a be 

noticed that‘thé bell bróught the servant, and ther went 
through the „of one iur such was thé 
result I t ring the bell too?" - This I call abstract 
reasoning.” "Well, Mr. Lawson Tait tells'me that he has 
& cat which, without ‘having -been taught, does precisely 
wildt is'heré-i is to say, when the cat 


remark- 
manifestation of the 
on, and communication 


able case! it is really only a 
faculties of observation, refi 

i X to be ethar X 
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by signs, which in lower degrees are met with in many 
animals, 'Bhfs, I myself had a terrier which used to 
is desires—even the sexugl—by the same 
be ing;" but he was able to make this 
repel sign desire express the particular’ thing 
esired by the manner in which he performed the 
_sign. us, for instance, if he wanted water, he 
used to go to & wash-hand stand, or other place 
evhere he had observed that water was ; and beg with 
his face towards the water-jug. I adduce this Instance 
because, while it involves the tharfifeatation of ‘the three 
faculties above-named; it does so ‘in a comparatively low 
degree, and therefore serves a stepping-stone to their 
higher manifestation in’ such instances -ds-that-of Mr. 
Kain Muda dro: ped ately enr pie ui. 
‘observing water is frequently poured ott of a certain 
jug, and reflecting, “I can make my thirst known to my 
master by begging towards the jug." " Yet this involves 
the same faculties of mind as does the ringing:of a bell 
for a servant as'a sign for desiring milk—the only differ- 
ence between the two cases in the more direct 
nature of the association eng rational sign, Water, 
Water-jug, Begging towards er-jug, thin of the asso- 
ciation and rational, sign, Milk, Serviht a milk-bearer 
summoned by bell-pulling, Pullimg bell ‘to summon ser- 
vant. Thus, so long as we have abundant evidence ‘of 
the presence in animals of the faculties’ of observation 
and reflection in a low degree, we need not, as evolution- 
ists, be over-solicitous to meet' with the presence of these 
faculties in a higher although as a matter of comi- 
tive ology it is of interest that the highest 
degree tow ich such faculties attain in various species of - 
animals should be ascertained. Among the cds 
which have been published in NATURE, perhaps the most 
remarkable is that communicated by Dr. Frost—the case, I 
mean, of the cat ing crumbs to entice birds. I would 
that Dr. Frost ought to supply more particulars 
as to where the cat obtained the whether or not 
she had to carry them, and if so, to what distance, how she 
scattered them, and generally to furnish gll the informa- . 
tion that he can. So i does this case appear, . 
that it ought to be stated,with all possible minuteness.'-I 
have indeed met Min ed € of Pc reed 
ingenuity—one displa “a ano y a bear 
and soon; but some well-o instance is requi 
to render these similar in in any degree credible.’ 
Dr. Klein has told me of a case which resembles that of 
Dr. Frost’s cat up to a certain point. For Dr. Klein 
satisfied himself that the cat he observed bad established , 
a definite association between crumb’ already sprinkled 
on the -walk and sparrows coming to eat them ; 
for as soon as the crumbs were sprinkled on the walk ths : 
cat used to conceal herself from the walk in a beighbour- 
ing shrubbery, there to await in ambush the coming of 
the birds. e latter, however, after showed them- - 
selves more wideawake than the cat, for was a wall 
running behind the shrubbery, from the top of which the 
birds could ses the cat in her supposed concealment, and 
there a long line of sparrows used to walt, watching the 
cat and the crumbs at the same time, Har aeter arn d 
to Hy down to the latter until the 'former,ewearied 
waiting, went away. In this qase the observation and 
reasoning of the cat—Crumbs'attract birds, therefore I 
will wait for -birds where crumbe' are —Wàas as 
complete as in the case of Dr. Frost's cat; but the rea- 
soning in the latter case stems to.have.procéeded ange 
further—therefore I will scatter crumbs to attract birds. 
And just because,it is so rare a to find an animal 
taking this- further step in reasoning—the step, I mean, 
from passive expectation to active ad t—I think that 
Dr Prost eught to be requested to supply more detailed 
information.* . . ; e- 7 
’ As further evidence of “ ment&l'refiéction” by'animals, 
-I may give-a few additional instances., : J 
. 
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At thé Zoological ‘Gardens I have seen.a ‘monkey andar moresruf head 
hold out to mo-a nut to crack which was too fot Mica a Dopey tail, has ngmed 2, chia (7)a 
to crack himself, and: the conflict of emotions with which. | curious little: pd Ginayris 
he held ot, again’ withdrew, and eventually surrendered | black head and renfainder of the y dall 
his‘ treasdre was y to witness: Of course yellow above, brighter yellow below ; ( a Pseud 
I cracked the nut, and: Hurley tells-me that he once | of a rich cinnamon colour, with whitish pasar aei 

a similar nct'ofi charity under precisely: similar | crissum and oclfre-yellow under tail-coverts, P 


-perfofmed 

circumstances: "Now the process of “ mental Clanasxomensa ; and & Calornis 

which led to this'burrender by the monkey of his valued*| steel-green colour, qu a Jaar iren iai 

pro must'háve been both vivid and complex. - culmep, but otherwise resemb. me hae be is named 

T ough pen slg apar observed an instance, I emer io solomonensis: 

can have do from the^concurrent an ependent addition to the new” species, collecti 

en mi Bane Ea ees thie on contained 
e of reasoning thus; Is my master out or not? 
he goes out he always takes his great-coat with 

hii; age deduce e see whether or not his great- 


the p ETC Space EROR 
er of mal-observation nor unconscious exaggeration. 
‘The vicar's friend* a Canon whose name I have at present 
no express to pe el to visit a cousin, 
who the poodle dog. Dl pisi iei ede qur we 
rest of the story in my ndent's own words : 
whose name is Mori, went into the room 


(Gra ala and yong and quite 4 amber of cme 
agthrothor Among the pigeons 
vad.) is conspicuous from, its Decir inne dd 
: sti 


scribed, also P. superba from the same place. 


The follo 
and their ] Disc uei dti 


wing-room, while the servant cleared away, and the $ 
beef was taken into the larder. The dog did not think he 
had had his fair share... . Now, he had been taught to | 3 ‘ier 


stand on his hind legs, put his paw on a lady s waist, and | 4 Ce à 
hand her into the “room. He adopted the same | 3 “”™ Savo and do 
tactics with ey friend the Cano , but the ous ” Ge DNE. 
dog i Mcd d teat a for the di -room, i in f pelpchlorus one s ^" 
direction of the larder a passage, down steps, Cemirejus milo 0. b 
Wc end did nor hale unti he Deonght bir to the larder, | x0. Game. QV 2S Cee 
and close to the shelf where the beef had been put.’ Ir. Chalcites wages ( zo . i 
tane giving him a plece of beef; the Canon went up- 12, po Hia crasstrestris 2s 0. j Cape Pitt, 
tals and refused again to be led down as before] | 13. Bulb krti. uo n ; = 
4 Finding he could not prevail: dn the visitor to make a | 14- Calorius metalica (P) © suo . Savo, 
second excursion to the farder, he went out. into the hall, | 15 0» . fs Sp. BOY. .. Pls 
took in his teeth Canon —s hat from off the hall table, TN Era eo eed . Gaudslcana, 
and carried AE under fhe, sbelt i the Murder, ruere the vd one 2 n 
covet y out of his reach. ere was found ` dake: Mi cp v de ” 
with the hat, waiting for its owner, and expecting another. 2 ion Mei ia IE. " 
savoury bit when ^ should come for his hat ”. P - ar. ceca i nov. a 
GEORGE J. ROMANES 32, Monarcha berkata, sp.nov... = 
23. 85 BOY... 
er — |. Bt Seuletracta ricer OTN 2 
NOTES ON THE FAUNA OF THE SOLOMON . 2M 5 sp. OV. » 
: ISLANDS . = Rkissidura risfofrenta, ap. nov. 3» 
T Myiagra ferrocyanea, sp. nov. » 
AT a late Janna. 16707 meee of the Linnean E 3s , 4p. nov. 
Society of New South W , E, P. Ramsay, | 29. C ir melarocephaltss, sp. nov A 
F. L.S., &c., read a pa ne Zoology of the Solanas 3 ,»  rmaa. . ji 
Talands, the subject o pd paper a large collection | 31. Dicens erythretherax MED 
of mammals and birds collected at Gaudalcana, Savo, | , 32 Halcyon ia, Ven. 7 » 
and Cape Bm by t by Mr James Cockerell, a well known | 33- . » » VAT. . Cape Pitt. 
Australian cb collection was obtained from | 34 |. » di Savo, &c. 
Capt. Brodie, of the er aem, ,who had made A Celia rahe, S ved » 
with Mr, Cockerell to collect in the islands. | 37 mier piri om - Gandalcane, 
Eri Onn “described we find two species of 38. superbus, T " 

- -Monar 1 barbata, with elongated black plumes Chalcopha : i? 
‘from the belongi gro Pte the M. Jericata and M. do eS id es Sees 
Vencotis section ; (2): M. risfocastanea, black above, dee 41: Af brenchleyi es 
-chestnut rufous : w; (3) a Sauloprecta, S. cockersliss 42. es javana gen 
black dbove and ‘as. far as the breast, which is stri 43. Herodias garuata ... s 2; 
with white and arith the ner hy under tail-coverts Shia persenaia 1 55 


"white ; two-speciés of *Myi crocyanea,,of a'| 45- Sterna bergeri s. 0. 0. ut us 

peat len? stecl blue blat e and of the throat, |: 49. 4 gredin Godd .. —.. 

Busremilader of deiade surface whites (5) M. palli In addition to the birds Mr. Cockerell buini in 
"ashy?blue above, whitcibelow, tail chiefly pale rufous; (6) | quantity twosspecies of Pteropus, two varieties or 

a fly-catcher, alld to &, ruftfromg, but disiaet i in ' species of Cuscus, a species of Harpyia, a ner Chi 
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*. 
"pteruges, and a Macroglosbus, also $ species of Scoto- 
philus, probably S. sigregrisexs, Gdhüld. 

The fishes were not numerous, but some interesting 
species werg obtained, ing which the Hon. Wm. 
Macleay read some remarks which Will be published in 
due tite, 

The insects, about fifty species, will &lso we hope be 
taken up by Mr. Macleay. Among the spiders are some 
y Wide, iud apparently quite new. e , 

e collection of birds numbers about 350 spegimens, 
the about 120. Spirit specimens about 100, 

We believe a large portion of this fine collectfon has 
been secured by the curator, Mr. E. P. Ramsay, F.L.S., 
fgr the Australian Museum. A 


THE SORTING DEMON OF MAXWELL! 

THE word “demon,” which originally in Greek meant 
a tural being, has never been properly used 

to a aang foo or ideal personification of malignity. 
Clerk ela “demon ” is a creature of imagination 
having certain perfectly well-defined powers of action, 
` purely mechanical in their character, invented to help us 

-to understand the “ Dissipati6n of Energy” in nature. 
- Helis a being with no preternatural qualities, and differs 
from real living animals only in extreme smallness and 
agility. He can at pleasure stop, or strike, or push, or 
pull any single atom of matter, and so moderate its 
natural course of motion. Endowed ideally with arms 
and hands and fingers,-two hands and ten fingers suffice 
—he can do as much for atoms as a pianoforte player can 
do for the keys of the piano—just a little more, he can 
push or pull each atom i» any direction. 
~ He cannot create or annul energy; but just as a living 
animal does, he can store up limited quantities of energy, 
and reproduce them at will By operating selectively on 
individual atoms he can reverse the patra dissipation of 
energy, can cause one-half.of a closed jar of air or of a 
bar of iron to become glowingly hot and the other ice- 
cold; can direct the energy of the moving molecules of a 
basin of water to throw the water up to a height and leave 
it there proportionately cooled (1° Fahr. for 772 feet of 
ascent); can “sort” the molecules in a solution of salt 
or in a mixture of two gases, so as to reverse the natural 
of ‘diffusion, and produce concentration of the 
solution in one portion of the water, leaving pure water 
in the remainder of the occupied ; or, in the other 
case, separate the gases into different parts of the con- 
taining vessel. 

* Dissipation of en ” follows in nature from the 
fortuitous concourse of atoms. The lost motivity is 
essentially not.restorable otherwise than by an agency 
dealing with individual atoms ; and the mode of dealing 
with the atoms to restore motivity is essentially a process 
of assortment, sending this way of one kind or class, 
that way all of another kind or class. 

The classification, according to which the ideal demon 
is to sort them, may be according to the essential cha- 
racter of the atom ; for instance, all atoms of hydrogén 
to be let go to the left, or stopped from crossing to the 
right, across an Ideal boundary; or it may be according 
to the velocity each atom chances to have when it 
approaches the boundary : if greater than a certain stated 
amount, it is to go to the right; if less, to the left. This 
latter rule of assortment, cürned into execution by the 
demon, disequalises temperature, and undoes the natural 
diffusion of heat; the former undoes the natural diffusion 
of matter. 

By a combination of the two processes, the demon can 
decompose water or carbonic acid, first raising a portion 
of the compound to dissociational temperaturg (that is 
temperature so high that collisions shatter the compound 
by Sr Wiles Tene LED PR Friday, February 96, 1879, 
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molecules jo8toms), and then sending the oxygen atoms 
this way, and the hydrogen ar carbon atoms that way ; or 
he may effect decomposition against chemical ity 
otherwise, thus: Let him take in a small store of energy 
by resisting the mutual approach of two compound mole- 
cules, letting them press, as it were, on his two hands, 
and store up en as in a bent spring; theg let him 
apply the two hands between the oxygen and the double 
hydrogen constituents of a connie molecule of vapour 
of water, and tear them asunder. He map ret this 
process until a considerable proportion of the whole 
number of compound molecules in a given quantity of 
vapour of water, given in a fixed lose are sepa- 
rated into oxygen and hydrogen at the expense of 

taken from translational motions. The motvity (or 
energy for motive power) in the explosive mixture of 
oxygen and idR of the one case, and the separated 
mutual combustibles, carbon ard oxygen, of the other 
case, thus obtained, is a transformation of the energy 
found in the substance in the form of kinetic energy of 
the thermal motions of the compound molecules. Essen- 
tially different is the decomposition of*cgrbonic acid and 
water in the natural growth of plants,the resulting mo- 
tivity of which is taken from the undulations of light or 
radiant heat, emanating from fhe intensely hot matter of 
the sun. 

The conception of the “sorting demon"’ is purely me- 
chanical, is of great value in purely physical science. 
It was not, invented to help us to dual with questions 
regarding the influence of life and of mind on the motions 
of matter, questions essentially beyond the range of mere 
dynamics, 

The discourse was illustrated by a series of experi- 
ments. 





PAOLO VOLPICELLI 


THs eminent Italian physicist, whose death we recently 
recorded, was born at Rome on January 8, 1804. 
He lost his mother a few days after* his birth; his 
father was Prof. Alexander Volpicelli, a member of the 
Medical College of the* Roman University. Paolo was 
educated at the college of Ver®li and the avery of 
Rome, where, in accordance with the wish of his father, 
he commenced the study of medicine, but abandoned it 
after the first year, declaring that medicine was not a 
science. Of his own accord ster doen himself seriously 
to the course of mathematical philosophy, and four years 
later received the degree of doctor Mbnorém in that 
faculty. It should be mentioned that doctorates ad 
honorem are given to only two students each year, and 
Volpicelli's fellow-doctor was the eminent Professor Tor- 
tolini, who followed the same course. Before leaving the 
University his professors recommended him to the 
Government for a scientific position. In façt, Prof. 
Morichini wished to name him his successor to the Chair 
of Chemistry in the University of Rome, but Volpicelli 
preferred to succeed Dr. Barlocci, Professor of Experi- 
mental Physics in the same University, and in 1845, on 
the death of Barlocci, became titular PRU RR olpi- 
celli occupied this chair till 1873, when he Was appointed 
Professor of Mathematical Qhysics in the same Uni 
versity. In 1851 he was made 4 membex of the Philo- 
sophical College, an honour accorded to only twelve 
professors of the University of Rome. Besides his position 
at this University, Volpicellt also filled tht of Professor 
of Mathematical Physics at the Roman Seminary, taught 
eometry to thee pupils of St. MicKatl’s Hospital, and 
founded at Rome the special School of Artillery, of which 
he was director for thirty years. . 

When Pbpe Pius IX, revived the celebrated and histo- 
rical Lincei "Academy in 1847, Volpicelli was'appointed 
secretary, a post which he held for thirty years, when, as 
his health was failing, the academicians made him secre- 

* 


“worked for twen 
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tary ewurifw:. By his tact and energy atethe time of 
change of ent at Rome, he was enabled to save 
the Archives of the Academy, of which during his lifetime 
he was one of the most active members. 

Volpicelli was well known abroad, and the Emperor of 
Brazil when in Rome spent some time with the professor, 
uüd.Gutered upon Lim the e of officer of the 
imperial Order of the Rose. Volpicelli travelled much, 
and in 1850 he made a long stay in England, where he 
made the acquaintance of Faraday, Brewster, Airy, Mur- 
chison, Sabine, Panizzi, Wheatstone, and others, with 
whom he afterwards continued to correspond. In France 
and Switzerland also, he was the friend of the most 
eminent men of science. ` 

Volpicelli was an energetic worker in his favourite 
field of electrical and to the last maintained 
with vigour the theory c ig gt bipes he anm 

e an wot: 
published by Volp celli were gery nens: no less than 
270 are enumerated in a list published by the Academy 
dei Lincei Although he is chiefly known by his re- 
searches in electficity, shese papers show that he did 
much other work in various departments of mathematics 
and physics. Volpicelli’, pa will be found mainly in 
the Atti de l'Accademia des Deuces and the Comptes 
Rendus of the Paris Academy. Very few of them have, 
however, been translated into English, a circumstance 
which must be regretted for the sake of English scientific 
men, to many of whom Volpicell?s researches are known 
only by name. He died on April 14, having been 
wisited shortly before his death by the Pope’s brother, 
Cardinal Pecci 


AN AMERICAN SUGGESTION 


WE have occasionally noted in these columns the 

formation of mathematical societies, and we have 
wentuted, in our ignorance, to suggest that as a conse- 
quence of the great advance in the cultiyation of mathe- 
matics recently fnade by our American cousins, the time 
had come for the formation of an American or (following 
the of associatiqns neater home) of a ore 
Mathema repeat d ` 

A short account of the Provesdings at the fifth meeting 
of the Lehigh Mathems#tical Society—recorded in the 
Bethlehem Daily Times (Pa.) for March 17—may interest 
kindred societies on this side the Atlantic, and serve to 
show that, bes ranei oona of such Parea ate may 
“contain something importance an e (sic) to 
the general reader. Top ) 

It appears that in order to remedy the defects in the art 
of surveying, it has been made im tive (so says Mr. 
S. R. Vay, Civil Engineer, the er of the paper?) by 
the American legislature * each county sh at its 
own expense and on its own land,,plant, or erect, two 
monuments of stone, so that the straight line betwéen 
them should be an exact and due meridian, or north and 
south line; in order that thereby surveyors, by E 
compass on the one monument, and pointing it to the 
other, might,readily ascertain the ation or variation 
of the magnetic needle, and thus be ted from 
committing errors in the determination of property lines 


and landmarks." His soul was much stirred at the 
n d "scientific duty.” It seemed to him that 
scien 


of the Meri Re t to urge, with no un- 

certain voice. erection of such or similar monuments. 

With but litde ex expense they could easily be made 

to interest and to educate, as well as to%erve the purpose 

designed by the legislature. Imagipe, for instance, two 

beautiful granite monpments stole in gppropriate 
of : 


DUM 2a to the discovery of eee anid tha porpiazity caned 
á e 


situations on the spacious ground of Lehigh University, 
one mounted with a Sun-dial, and the other with an ane- 
mometer. On one of should be cut in plain letters 
the latitude, longitude, and elevation abovg the sea of 
that exact spot. ‘On the other should be recorded a 
statement of the mean annual tem and feinfall 
of the . The axis of the sun-di would not only point 
to the stea pole, but be parallel to the eartb's axis; it 
coui, indeed, be furnished with a hoop or circle, to re- 
presént the equator, and with others to represent the 
meridians of Greenwich, Washington, and B $a 
circle fb indicate the ecliptic would not be di t to add, 
which, by properly constructed clock-work should be 
always kept parallel to the real ecliptic itself Thus afl 
who might that way would be interested in readin 

the inscriptions and observing the time, and Would 
be instructed in the science of astronomy. ven to 


“students it would be of benefit in lightening their mental 


peels fo groep, conceive, and understand the idea of 
the ecliptic and the ecliptic plane.” 

In the discussion which followed, the President doubted 
the wisdom of the legislature, and thought the better way 
would be to require higher ions from surveyors. 

Dr. EL E, Licks inquired the expense of such a sun-dial 
as Mr, Vay had descri 

Mr. A. S. Tronomy said “it was usual to consider the 
ecliptic as a fixed plane when enc Saas yearly 
motion of the earth. en considering the daily rotation, 
however, he could see that Mr. Vays: plan had some 


“elaborate and profound, being ex 
formulas written on the blackboard.” 
‘if the properties of matter or were such that the 
axiom became false, a knot c not be tied in a string, 
that a hollow rubber ball could be turned inside aut with- 
out tearing or stretching, and that no satisfactory system 
of paper or silver money could be employed.” 

. K. M. Puter considered the paper as an example of 
mathematical analysis, one of yery great value, but he 
considered it fortunate that we cannot practi reverse 
the axioms of geometry. “Tf we could, the re: would 
be disastrous, Our notice of the Proceedings at this 
interesting meeting have extended to some len but 
they maybe e of matter for societies on side 
of the world. e cannot close, without allu to 
another feature, and that is the subsequent pro 
(unscientific) before the members se 

Crackers 


and cheese were brought forward and the 
knot untied by the S “without denying any axiom 
whatever.” The mathematical joke and the hearty 


laugh were heard,” and, tell it not in G they sang a 
sani D MCN cone cata tended seta 
the President wrote, “not a drop of liquor is seen at 
our meetings, except a decanter of water; all our heavy 
is a fermentation of symbols; and we do not’ draw it 
mild. There is no penny fine for reticence or occult 
science ; and as to a song! not the ghost of ac A 





THE STANDING STONES OF CALLANISH 
HE object of the present paper is to describe the 
standing stones of Callanish, Island of Lewis, ac- 
companied by notes of such measurements as the author 
was able to take during a somewhat hurried visit to these 
GU ERE memorials of the early inhabitants of our 
islan 


Leaving the town of Stornoway, we soot! find ourselves 
amongst great tracts of moorland, with sheets of water 
on all sides. The deep black peat is 


and 
t and piled up into stacks, when, after being dried, 
phy gst aa ed ter’s fuel. The peat% in the Lewis 
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are broad and.thinaand not*so -brick-Shaped as those-on | At lengthy gs-we reach the top of a slight rise, we see 

the mainland further south. All arfund weas a sombre | before us the object of our visit, the stones ap ing 50 

aspect. , Miles and-miles of bog moorland, without thickly clus together on the rising on which 

tree or bush gp break the long findulatory Imes which rise | they stand, as to the likeness to a cemetery. 

and fall like the waves of the sea. ° ` ‘| Leaving the vehicle“a little beyond the sixteenth mile- 
rig : 


QW a 
Se os F Plan of General Arrangement of Group. 
stone from Stornoway, we ascend by a roughly cause- | limbs is placed the largest stone, whilst around is-a circle 
wayed-roadway which leads from the main road to the | of tall stones. The stones are rough, and appear only to 
top of the low hill upon which the stones are placed. On | have received such dressing as would bring them to a 
a closer inspection it is found that the general outline is | suitable shape for erection; they are com Tof the 
cruciform, and-at or near the intersection of the cross | rock of the island, the Laurentian’ gneiss, which, in geo- 





View from North-East. ee 

» E 5 rao " . - 

ical record, is the oldest known. In colour it Is grey- |! years ago the prietor of the island caused the peaty 
"with occasional flesh-coloured patches, The stones | ground arqmd tobe removed, which showed that the 


are monoliths, and are all upright. ight was much greater than at first a ; the 
The upper of the stones are covered with a grey- parts thus tecenti) disclosed haye not the i avy coating. 
y | of lichen which the upper parts have; the line separating - 


ish groen the lower parts being cómparati 
bare.’ This i$ accounted for by the usa nutter of | the-two parts is very marked. From ‘this the great age 
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of the stones may be inferred, as there has 
mulation of peaty soil of about five feet deep. 
From a careful inspection of the stones the author 
found the number to be forty-eight. (The drivers remark 
on being asked the number was that they could not be 
counted over by different people and made the same.) 
The highest stone is about 16 feet, and the stones forming 
the circle are next to the central one in height, ing 
from abput 8 feet to 11 feet. The cteranary fron ADOR 
7 feet to about 4 feet. ` 
The longer limb of the cross is composed of two rows 
of stones goa about 27 feet apart, there being ten 
stones on the west side and nine on the east side. This 
is a very distinct feature in the arrangement, as there is 
thus an avenue leading to the circle. The circle consists 
of thirteen stones, and the western and eastern cross arms 
have each a single line of four stones, whilst the southern 
limb is composed of six stones; the whole with the central 
stone and one outside and close to the circle makes Ber 
eight. The "general arrangement will be more r y 


understood fiom the accompanying which is drawn 
approximately to scale. From br sigs bicis with 
a po com the general bearing of the northern 
limb was found to be 30° to east of etic north ; it 
was diso found that, whfn a line was projected from the 
flat side of the endmost southern stone, it cut exactly the 
end stone of the western side of the northern limb; the 
latter stone measureg about 11 feet in height. If the 
compass variation be estimated at 25° west (the latitude 
is about 58° 12’ north), it appears that the main axis of 
the group lies about 5° to east of true or polar north. 
Several of the stones besides the one already mentioned 
appear to have a directive tendency, notably the one next 
the circle in the eastern side of the northern limb; this 
stone, both from its pointed shape and flat form, leads 
the eye to the centre of the circle. The whole series, 
indeed, are arranged with their narrow faces pointing in 
the line of setting; this is easily noticed, as the stones 
are dr d d thin, and slab-like. The circle stones 
have their est turned to the centre of the 
circle. The great stone is situated at or near the centre 
of the circle; it measures about 16 feet in height, with a 
breadth at bottom of $ ft at middle of-4 feet, and 
upper 3 feet 6 inches , its thickness is 1 foot; its 
fit side faces the east. {This stone must weigh about six 
ons, ; 
The general dimensions of the group are as follows :— 
Extreme length, 128 yards; length of northern limb, 
- 85 yards ; diafhetey of circle, 14 (this measurement 
15 in a north and south line; east to west the 
T;easurements gave 13 yards, so that the fi is slightly 
elliptical); length of southern limb, 29 yards ; biben 
breadth, 44 yards; len of western arm, 13 yards; 
length of eastern arm, 1 The whole figure roughly 
resembles the Iona cross in outline. In or near the centre 
of the circle there is a hollow, roughly rectangular on 
pas measuring about 7 feet long, the breadth at centre 
g 6 feet, and at ends 5 feet, narrowing, however, at 
the eastern end, so asto form a kind of channel leadi 
outwards, The sides of this hollow are built of 
stones, and fbur stones are placed so as to break up 
the whole into two o direction of length of 
this hollow is east and yest ; the tall central stone already 
described being situated near to and facing its western 
end. Itis said that a stone cgver was found upon this 
hollow when fifst discovered e hill upon which the 
stones are placed slopes downwards to the north; the 
ground on which Cross arms are plaeed is about level. 


7 Tt Ie difficult to get reliable data as to th 


an accu- 


all around, some as to rate of growth of the mi 
£O, ma it is about twenty years since the excavation of the poat 
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Another circle of ful stones ‘still stands about a mile to 
eastward,.from which it appearg that the peat has been 
recently removed. s 
From an examination of the stone circles of Arran, the 
late Dr. Bryce found that stone cists in some cases existed 
at the centres of the circles, and that the longer elengths 
of these cists, af also the longer axis of one elliptically- 
shaped series of stones, were all lying about north and 
,south, or inclining rather to east of north. . 
In the Smithsonian Report for 1876 tere is a descrip- 
tion of mounds and lines of stones in Guatemala, the long 
sides and directions of which were about $° to west of 
etic north; they from a feet to 6 feet in height, 
This would leave, after for the easterly vee 
of the compass there, a probable direction of 5° or 10° to 
east of true or polar north. A certain similarity, there- 
fore, appears to exist in the setting out of these groups, 
with a tendency to a direction east of north. 
, The country le called the place Callanish, not 
. Callernish, as sometimes given, tho meaning of the former 


name having been defined as “place of assembly for 
worship," whilst the latter is given as “ bleak headland.” 1 
The title Fir Bhreige, or men, is sometimes given 
to the group, from the a nt motion of the stones as 
the spectator changes position when viewing them 
from a distance. 


The erection of such circles as that of Callanish has 
been popularly attributed to the Druids, and according to 
this theory the n dee have been Pb gd 
meeting-place. in it en supposed that they 
were tombs of warriors, and may have been erected by 
the early Norse rovers. Others look upon such grou 
of stones as places for judicial meetings, which might 
have been accompanied by religious ceremonies. From 
some recent scientific investigations at Stonehenge it 
appears likely that the stones there were erected for astro- 
nomical purposes. : 

The general impression which one gets from standing 
amongst the Callanish stones is that the long avenue was 
intended as an approach from the not far distant shore 
for a ¢ body of people, who would thus converge 
towards the central circle. W. J. MILLAR 


OUR ASTRONOMICAL COLUMN 


BIELA’S COMET IN 1879.— There have been ions 
as to sweeping ephemerides for the recovery of one or 
other portion of the disintegrated comet of Biela in the 
present year. It is not, however, easy to decide in what 
manner, or rather upon what assumptions, calculation 
can be brought to with the greatest chance of 
success. We know that in 1852 the observed post 
tions of the two nuclei were such that they could be 
accurately connected with similar positions at the pre- 
ceding appearance in 1846, by the application of the per- 
turbahons from known causes in the interim, and it is 
also certain that neither of the nucle: was in the calcu- 
lated position at the next return but one in 1866, there 
Having been no chance of finding the comet in 1859, from 
proximity of its geocentric tiack to the sun's place. In 
1865-6 the comet was diligently sought for in and around 
the position it should have occupied by the elements of 
1852, brought up to 1866 by the application of planetary 
perturbations during the two revolutions, with some of 
the most powerful instruments in our observatories, in- 
cluding the refractors at Pulkowa and Co 
D'Arrest, after long search, was convinced that the 
comet, speaking collectively, could not have passed its 
perihelion within many days of the time predicted. The 
conclusion was inevitable that perturbatibn from some 
unkn cause must have taken place between 1852 and 
1866, and that all clue to the future movement of the 
fér the time Jost. In 1872 endeavours to find 


7 Sea Smith's '' Lownans.’* ] . 


comet was 
e. 
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= e e 
the comet near its 8ld track were y unsuccessful, 
and it was not till the grand meteoric shower on the. 
evening of November 27 in that year that further light 
was thrown wpon the subject. As is well known, the 
qneteors of that great shower were found to be moving in 
an. orbi sensibly identical with that of Bjela's comet in 
1866, Intersecting, or at least passing very near to the 
eearth’s orbit on November 27, the comet must have been 
descending to a eperihelion passage a month later, ‘br 
- about December 27:6; such at least would be the»dhte 
"when the meteoric shower would arrive, at its least dis- 
tance from the sun. In this fact ap the only ground 
upon which we can now work to obtain an idea of the 
probable position of the comet in the present year. If 
we apply Dr. Michez’s perturbations from 1852 to 1866 
to the late Prof. Hubbard's elaborately-determined ele- 
ments of the south-following nucleus in 1852 (assumed to 
be identical with ree comet in 1846), we find the 


following orbit for 1 

Longitude of perihelion 109 39 48 | en equinox 
, ascending 245 43 42 &nuary 27. 

Inclinatlon to ecliptic.. 12 22 3 

Angle of excentricity .. e — 48 46 19°35 

Mean dally moton —.. ... .. 529"9157 

Revoludon .. .. .. .. .. 224567 days. 

And 


gup the longitudes to the equinox of 1879 we 
have the following heliocentric co-ordinates to be com- 
bined with the x, Y, z of the Nautical Almanac in the 
preparation of sweeping-ephemerides on different hypo- 
theses as to Hine of aval ak perihelion = 


Tims oni x T. x 

-— 50 days ... +0°8145 +0°7263 +0°411g 

40 5 .. o'6150 077914 0'3916 

39 n O'4041 05379 o'36ar 

20 , .. +0755 08593 073218 

~IO yp we 98 0°8497 072699 

O p, ..  O2855 08053 0'2070 

TIO p oe HOC 077261 01352 

20 3, ze 0 07-6171 +0°0578 

30 5» .. 08704 c4857 —0'0218 

40 , -n ° I'O161 0°3397 0'1008 

+50 ,4, o —I1'1379 c01856 .. -oasto 
If the meteoric cloud of November 27, 1872, was moving 
in the orbit glven above, a revolution counted from 
December 276 in that year will bring us to about 


September 8, 1879, as the epoch of next perihelion 
en Assumin Ep icti 7'5 we should have the 
ra piema | e for that date :— 
Time from d 
Tefa Bee Qu, {Dime Ineo 
16:8 1:66 047 
125'9 I74 1°43 0°57 
It may, however, be regarded as no means im- 
probable that the perihelion passage the body which 
caused the shower of meteors may take place much later 
and a very close and extended search be required. 
MM Ee P panine a eat ae would 
occupy too much space here, but they easily pre- 
pared in the manner indicated from the above co-ordi- 
nates, 


~~ BO sy 


It is 3 UE not to admit the justice of a remark 
made by M. Otto Struve at the Stockholm meeting of the 
German Astronomical Society, when urging further atten- 
tion to this comet : * Kein Comet mehr Ansicht, 
über die Natur der Cometen im emeinen etwas zu 
erfahren, als der Biela'sche ;" and if due preparation be 
made this year for an exhaustive examination of the 
heavens in those regions where it is possible any portion 
af the comet may be found, further light may be thrown 
upon what yet,appear the mysterious agencies which have 
affected its constitution and motions. 


‘GEOGRAPHICAL NOTES 


IN the place of Prof. Geikie's lecture on geographical 
evolution which was promised for this month, the June 
number of the Geographical Society's monthly periodical 
contains the annive address by Mr. Mar on 
the progress of geography. This is followed by a short 
paper on the ^ Marcian Hills and the Lower Indravati in 
the Bustar Dependency," contributed by Capt. T. H. 
Holdich, R.E., who also furnishes a sketch-map of the 
region. Asregards quantity, at any rate, the geographical 
notes show a great improvement on previous numbers, 
and many of them supply information of considerable 
interest. Attention may be especially called to Mr. Keith 
Johnston's remarks on the employment of elephants in 
African travel, and regarding his own movements, Russian 
topographical labours in the Kirghiz Steppe and in 
Turkistan, the Russian Trans-Caspian territory, recent 
topographical by. the Russians from the Oxus to 
Herat, new maps ol Afghanistan, and a singular cave- 
formation in Queensland. Thereis also a good summary of 
Lieut. Wheeler' s survey work in Oregon in #878, based on 
an account drawn up by Mr. T. W. Goad#who was himself 
an active partaker in the work, Under the head of 
“Proceedings of Foreign Societies," we find a report of 
the Inter-Oceanic Canal Congress up to May 23. Tbe 
last thirteen pages of the number are occupied by notes on 
new books and maps. ~ ] 


Mz, J. F. BROUMTON, the agent of the China Inland 
Mission at Kweiyang-fu, in the Kweichow province, re- 
cently accompanied Vr. Cameron, on his way from Yun- 
nan to the sea-board, as far as Kweilin-fu, in Kwangsi. 
Their route ldy through the regions occupied by the 
Miao-tsze, or aboriginal tribes, who are very numerous in 
the south-east of Kweichow, and practically independent 
of the Chinese, Mr. -Broumton visited a place called 
Pa-tsia, near which there are many Migo-tsze, but they 
are very shy and do not mix with the Chinese, only 
coming to the town on market-days to buy cotton, cloth, 
salt, &c. Their villages consist of mud cottages, usually 


-| hidden among trees and* situated in places among the 


hills, which are difficult of acce#s. From what he saw 
Mr. Broumton thinks that the Miao-tsre are and 
industrious, for their land seemed well cultivated and the 
people well clothed. There is another interesting class 
of people in the Kweichow province, viz, the Tsung-kia- 
tse, 6; it is thought, originally emigrated from Hunan 
and Kiangsi, and in course of time intermztried with the 
Miao-teze. Now they are a distinct class, speaking a 

differing from both the Chinese and the Miao- 
tare. the latter, they do not bind their girls' feet 
and they are described as a sturdy, hardy race and 
thriving agriculturists. 

IN the annual statement of the British Museifm, just 
presented to Parliament, we find a report by Mr. Major on 
the depaitment of mups, charts, plans, and to phical 
drawings. We do not learn very much as to the nature 
of the accessions made dunng the , but Mr. Major 
particularises a photographic reproduction ef a e 

hical chart on parchment (dated 1385) in the Royal 

ives at Florence, compri the Atlantic as far as 
Cape Bojador, then the est pdint of gera dis- 
covery southwards, to Syria and the Black Sea, on the 
east. On this chart, whith js earlier bydalf a century 
than the effective discovery of the Azores by Diego de 
Sevill and other ird arnt ed findethe islands, of San 
Miguel and Santa Maria laid down, but with an illegible 
descripti while ghe islands of San Jorge, Fayal, and 
Pico, ere descri as Insule deeVentura and Columbia, 
and "erceirsis named Insula de Brazi, so called from the 
Brazil wood with which it abounded, thus preceding its 
famous namesake in South America py a century and a 
quarter. The chart bears the following epigraph : — 

. 
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" Gulielmus Solerij civis Maioricarum me fecit anno a 
Nat. Domini Mccclxxxv."' ^e 

AS considerable difficulty is often found in fixing the 
position of places in the interior of Australia, the followin 
note of the distance in miles from ‘Adelaide of eac 
station on the overland telegraph line which terminates at 
Port Darwin on the northern coast, will be found useful :— 


Beltana, 355; Strangway Springs, 565; Peake, 636; 
Charlotte Waters, 804 ; ce Springs, 1036; Barrow $ 
Creek, 1,207; Tennant’s Creek, owell’s Creek, 


1354; 

1467 i Daly Waters, 1,605; River Katherine, 1,771; Pine 

reek, 1,825 ; Yam Creek, 1,854 ; Southport, 1,934 ; Port 
Darwin, 1,973. Considerable p is being made 
with the tngonometrical survey of South Australi; We 
aleo learn an exploring expedition from Queensland 
has just completed a flying survey across the northern 
portion of both colonies, large tracts of which are still 
practically unknown. 

EXCELLENT news from Abbé Debaise has arrived in 
Marseilles. 

THE Inter-Oceanic Congress has adopted, by 98 votes 
against 8, thé proposal‘ in favour of cutting the canal 
through the Isthfhus of Panama, by the Bay of Limon, 

e 


- to Panama. 


Dr. MicLucHO MACLAY, the Russian explorer, with 
an Italian, Chevalier Bruno, and Capt. Leeman, have 
sailed front e or New Guinea, in the American 
schooner e, E. er, chartered for a twelvemonth's 
cruise. 2,5004 has been spent on the equipment. The 
expedition is intended to be both scientific and com- 
mercial. New Caledonia, New Britain, and other islands 
are to be visited. f 

THE first part of Dr. Nachtigal’s new work: “Reisen 
in Afrika,” comprising his journey across the desert to 
Bornu, is about to be published by Messrs. Wiegandt, 
Hempel, and Parey, Berlin. 

A TELEGRAM ffom Gordon Pasha to the Italian Geo- 
papra Socigty, announces that Capt. Martini, the 
eader of the Italian ition which is going to assist 
poets eek dos rhs 

ini t he owa, and had lan at 
wa, : 








THE FIRST OBSERVATIONS OF SUN-SPOTS 
AT p. 284 of NATURE, vol i, the following paragraph 


“Dr, Kirkwood ‘commences by inding us that the 
most ancient observations of sun-spots of which we 
have any record, are those of the Chinese in the year 
321 A D.; the first notice of their detection by Europeans 
being found in the Assails of theiFrankish Kings. A 
black spot, according to Adelmus, was seen on the sun's 
disk 15, 807, and continued visible eight days. 
Similar phenomena were again observed from May 28 to 
August 26, A.D. 840, The year 1096 was also sanea 
by the appearance of spots so large as to be visible to the 
naked eye. The next date, in chronological order, is that 
of 1161, wheh a spot was seen by Averrbes. Finally, on 
December 7, 8, and 16, 1990, ‘a blacke spot on the 
sunne’ was observed at sea by those on the ship 
Rickard of Arundell, The foregoing are, we believe, the 
only undoubted instances in which these phenomena were 
observed prevfbus to the invention of the telescope." 

During the winter-of 1877-78 the late Mr. Mayers, 
Chinese Secretar) èf the British Legation in Peking, 
purchased on behalf of the British Museum a large 
Chinese Encyclopsedia, comprising "$020 volumes, and 
containing the most "valuable informatiop, historical, 
literary, ad scientific. Unfortunately, however, its re- 
cords end with the Mike dynasty, AD. 1628 Whilst 


The Chinese 
preparations were being made for its shipment to London, | “ beeatif*' ** vaptrur," &c. 


. 

a sub-section of his imm&nse wonk, entitled * Natural 
Phenomena," was placed at my disposal for ses of 
research. I resolved tp confine my attention to obtaining 
records (1) of the droughts and famines thgt had visit 
China, and (2) ofthe sun-spots observed by the Chinese. 

The rec of the droughts and famines mre most 
minute. The $ears, months, and districts affected are 
given in detail. . . . 

With regard to sun-spots! [black spots on the sun*] I 
found that from B.C, 28 to A.D. 1617 Sisi observations 
were recorded, and that ten other observations of what I 
have«ranslated sun-shadows,’ four of them prior to the 
first sun-spot observation, were mentioned. eke obser- 
vations are exhibited in the annexed table, from whick it 
will be seen that undoubted sun-spots were visible in 
China on three occasions prenion to the year A.D. 321— 
the date given by Pere in his " Annales de la 
Chine"— namely, in the years A.D. 301, Pa and 307. 
The solar phenomena observed in 807 and 840 are also 
mentioned in the Chinese record. 

The remarks regarding the apparent sides of the sun- 
spots, &c., are literal translations of the Chinese text, 


Year. Moan. Remarks, 
BC, 28 .. 3 E: 
20 .. 2 
A.D. 188 .. 1 Black shadows, 
300 I $ 
301 9 
goa II-12 
397 . II : 
321 2 
322 IO 
342 I 
344 . 10 
345 3 
359 IO Size of an egg. 
3 4 
361 ... a 
373 .. TI Size of a pan 
3 e 3,11 Size of an egg.i 
38 Pa LA Two on: dH of plums. 
389 . 6 
395 II 
400 II ; 
499 $ Three spots ; size of peaches, 
5OL 
502 1-2 Two spots visible. 
509 8  .. Black shadows. 
BIO .. 2 cet » » 
513 I4 e » » 
577 II 
P 2 
bor 2 r0 
826 3 
832 .. 34 . 
837 II  .. Size of an egg. 
2  .. Black shadows. 
I II 
5 I Black shadows. 
* 1577" a  .. Size of a plum. 
10/8 .. 1,I2 .. 3i. C55 
1079 .. 2 ws n " 
IIQM4 .. IO  .. 5» date, 
1IOS IO 
IIIR 4 
1118 II Size of a plum, 
1120 5 
I129 3 3 
1131 2 Size ofig plum ; visible four days. 
1136 1O-II Size of à plum, 
1137 24 ow ” n 


. 

T Gee the Yeurnal of the North China Branch of the Royal Asiatic Society 
for 1858: Breage fa Cir, 1 a 620-1643," and '' Sun-Spots and Son- 
Shadow O m China, re eni 1615." 

s translation text. - 

3 ‘came character tramalaad “‘thadows” may gio be translated 

N . 
* 


132 


[une 5, 1879 





Yoar. Moon., © Reis. 
1138 ... 4 IO e. 
I139 .. 2, 10 * 
TIAS . 6 Black shadows ond spots, 
i I .- 8 : Š 
1185 eee I Size of an egg. 
II ave 5 ” ” e 
II93. .. II 
I200 .. 8, 12 : 
1202 ... I2  .. Sire ofan egg. . 
1204... SE 5; $5 . ° 
© 3205. 4 & 
"ex * IO . 
12 el Size of a goose's egy. 
2 I370 .. = Spots. ud frequently observed 
, year. 
5H .. 5  .. Black wa. 
^ 15239 .. 2 ” 2» 
` 167 6 — 
. . ALEXANDER HOSIE 
British Consulate; Canton, April 1 ` 





NATIONAL WATER-SUPPLY EXHIBITION 


HYPE PARK and Trafalgar Square experiences have 
very plainly shown that the simplest way to induce 
a clamorous populace to forget what they fancy they 
want, is to let them hold their meetings and resolu- 
tions, It is a matter of such very exertion to hold 
up a band in favour of a resolution compared with taking 
any personal trouble to see that any steps are taken 
towards carrying it into effect, Human nature js only in 
certain phases influenced by a man's occupation, and 
whether resolutions are passed by “labourers’’ or by 
*í professional gentlemen," they stand much the same 
chance of being forgotten after the press has recorded 
that they have been passed. Last year the Society of 
Ars n equ epus. tui Mie uest of its Royal 
President, held & conference to di the water- 
supply question. After two days work a resolution 
was carmed ing that a s scientific commission 
should be appointed to collect information and suggest 
further inquiries on the subject. Twelve months elapsed 
and a few days ago another conference was held, when it 
was made known that the only step taken with regard to 
that resolution was that just before the Conference it had 
reached the Lords of the T! . Last the Society 
directed that a résuwié and sort of index d be made 
of what had been done by Parliamentary inquiries and 
official reports with regard to water-supplies, and the 
result was a volume called ‘‘ Notes on Previous Inquiries,” 
which, tho very incomplete, may serve as a basis for 
a larger and more com: ensive work. The very fact of 
the im ions in these notes showed to those more 
i tely connected with their compilation the need of 
enlisting wider i rra 1 tease of real value was to 
be printed. er in the 7¥mes of April 14 of this 
mentioned that although the notes had been pos for 
many months, “not a single word” had sent in 
response to the request printed on the back of the ti 
page that su ions or corrections should be sent to 
secretary. idea was then suggested of fi ing a 
permanent free museum for the purpose of keeping before 
the public mind those abies Spar: from the question 
of low rates only, which should be considered in ie rd 
water-supplies. It was decided that a ee i- 
tion should be first tried as an experiment and some 
difficulties in finding it a ZocaZe, the management of the 
Royal Aquarium kindly for the use of the south 
gal for the This exhibition is now open and 
i dme It is gps quiu 
and on the ti attention is & i wn to 
the fact: that-it is the jirst public exbibidon of the kind . 
This handbook, we are told, raph pie amiga ap vaner 
disadvantages in many ways. - One great di 1 
eren iheexhiburion has grown beyond what buds 


F.R.S., J. G. S 
| Graavlls Cole, Prot 


first likely tg þe its extent, and entries for the handbook 


have come time to time, though but slowly: This 
was, perhaps, to be expected ‘in an exhibition, the first 
of its ind which was; therefore, to some extent, an 
experiment ; and that many should hold aloof till success 
was assured was but natural Although this dual 
ion-to those 


. E. Gardner, F.S.A., Dr. 
Wanklyn, Prof. G. Bischoff; W. 
SEIR Joseph Lucas, F.G.S., A. T. Atchison, M.A., 
C.E. De Rance, H.M.G.S., F.G.S., J. B. Jordan, F.G.S. 
The comprehensive scope of the exhibition may be 
Loup from the following list of the sections into 
hich it is divided :— i 
Section 


XI. 

Class r.—Àppliances for Cooling Water in Suminer. 
n 2—Waten artificially Aerated. 
s 3 —Miscellancous. 


A eclentibe n has been formed to draw up & 
report on the exhibition, especially to point out what 
defects should be remedied in future exhibitions of the 
kind, and it is announced that next week “‘demonstra- 
tions" will be given on the sections embracing scientific 
apparatus. 


e 
NATURAL SCIENCE DEGREES AT OXFORD 


ANY of our readers have no doubt noticed the 
scheme which same soi-disant “friends of 
science” in authority at Oxford have brought forward 
professedly in the interests of science. Ope of,the prime 
movers in the new scheme for the creation of BNE and’ 
M.N.S.d is Canon Liddon, who insists that for the 
degree of Greek shall be indispensable, but for the 
inferior degrees in science may be di sed with. Since 
the meeting of congregation at which the scheme was dis- 
cussed, there has beeh much correspondence in the Z1»; 
on the subject, the letters of most importance being those 
of Canon Liddon and Prof. dune. The former in his 
correspondence professes to have the interests of natural 
science y at heart in the creation of the new degree, 
which, he maintains, would give facilities to a much 
wider class to obtain the stamp of the Unigersity than if 
Greek were insisted on, as he maintains must be the case 
with the d of the university. The opposition of Prof. 
Odling and those who think with him,‘is not to the 
creation of a degree in natural science, but to any course 





that would degrade it im public estimatjon. He urges 
on the university the desirability of ing such statutes 
in reference to any such degree, gs, assure it a 


high place in géneral estimation, and shall móre espe- 
cially obtain for it,the approval and sympathy of the 
cultivatorsof na science. He,considets it important to 
this end thag the possession of a degree ir n science 
shall ey oa ores ‘of the'sgudent, first, g bra 
vation, and second; ial knowledge in some ‘of 
science.’ But se em the proposed innovation, if 
e 
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such general cultivation is based on classical studies, the 
student cannot get the new degree, but must take the Arts 
degree, which guoad natural sciencé must be held to be 


an inferior degree: But he shows that. oye proposed 
statute the science-graduate need know little natural 


science, as he par MM te AA 


Mathemhtics ; thus he shows a d 
t be-confined to those who 
ents; why, dex ee Toa paie: d 

propose a new | in mathematics, and thus “assign 

one set of students &' new decoration which will honour- 
ably represent their real attainments.” Prof. Odling shows 
that many of-those who. in: the debate insisted on Greek 
being necessary to a degree in Arts, admitted it was not 
necessary to a liberal education; and thus, a degree in 

Arts must be held as something different from a certif- 

cate of liberal education. 

‘Tf, then, it be once'conceded, and the concessión was 
made ‘without hesitation, that Greek’ is hot essential to a 
liberal education, and that the studies of mathematics 
and natural science and modern languages do constitute 
liberal studies, hew is i, possible," Prof. Odling asks, 
“to refuse a degge in Arts to those who, in addition 
“to considerable acquain with Latin ‘and German, 
aro póssessed of Hiep pmi s in’ either mathe- 
matics or natural science, and also of not inconsider- 
ee P ee E 
subjects.” 

ccording to the proposed statutes,- Prof. a 


in natural science 
Bes d 


con- 


dy ie the DEW natural science degree, while i cer- 
to an orance of Greek, will not ediy 16° à 
know: natural science. 


In y to Prof. O , Canon Liddon asserts that 
Greek “is an instrument of unrivalled delicacy for effect- 
ing the general training of the ay oh and espe- 
cially for imparting to them those its of exactness 
and refinement without which it is impossible to reach 
the er istics of an educated man.” “An 
ed on which excludes Greek," he maintains, “is cer- 
tainly less liberad than an education which insists on it." 
For the liberal education -of the highest order, only, ac- 
cording to` Canon Liddon, to Be attained by learning 
Greek, the highest honotr of the University should be 

to a lower degree of liberality attained through 
meinsof natural science even with taming in Latin of 
German, an inferior honour can only be conceded. 

At present we give these arguments. and assertions, 

without comment, 


-: DENS La. 


NOTES 


AN influential committee has been rently formed for tha 
purpose of obtaining subscriptions to prócüre a portrait of Dr, 
W. B. Carpenter, F.R.S., to be presented “to the University of 
London as a permanent memorial of his long and assiduous 
labours on behalf of that instituhon. We need not say ope 
word to commend the object of the *' Carpsnter Memorial Com- 
mittee” to the practical consideration of our readers ; Dr. 
_ Carpenter's seryices to scienco and to the London University are 
10 well known, that wo are copfident the proposel of the Com- 
mittee will meet with & ory response. Earl Granville is 
chairman of the Committé,'which contains many names emi- 
nent in science, as well'as in-other departments. The honorary 
treasurers are Sir John Lubbock end Dr. William Smith, to either 
of whom cheques and -office orders should be made payable. 
Subscriptiins should bé sento either of the hnorary secretaries, 
J. G. Fitch, 5, Lancaster Terrace, Regents Park, or G. Knight 
"Nase, Sonia of Aguia Burlington House. « $ 
We take the ‘following the Gardener? Chronicle :— The 
Londen Gasette -of the. a4th announces that Her Majesty 
has beesi gracioukly pissed to confe, tlie appointment of Com- 








on Liddon’ they should be prompt and adequate.” 





panion of the Most Disdnguihed Onder ef St. Michael end St 
George on George Bentham, Eaqe While we rejoice to find 
some official recognition made of the life-long services to botany 
been so tardy, and that- it is so inedeqnate. Such diginctions 
are not as a rule dighly prised by scientific men, inasmuch as 
they are not specially appropriate to them; bat if paid at all, 
Beron von Muller, 
Botanist of Victoria, has beef promoted to the 
dignity of Knight Commander of the s&me order, and a well- 
deservéti knighthood has been bestowed on Mr. Henry 
Bessemer. - 
We iegret to record the death at Hallfax, Nova Scotia, “of 
Prof.-John James Mackenzie, at the age of thirty-two. After 


- gradtating from Dalhousie University, and passing several years 


as a teacher of mathematics and physics, he went in 1873 to 


‘Germany, where he underwent a thorough course of physical 
“trainkig ‘at Leipug. Here he received, in 1876, (the doctor's 


‘degre’, presenting an'sble dissertation on the absorption of 
gases by saline solutichs, based cn a miosttexhaustive and erten- 
sive series of experiments. The following year wos passed in 
Tesearch in Helmholtzs laboratory at Berlin, where Dr, Mac- 
kenzie, among other results, succeeded in showing that in the 
relations hitherto supposed to exist between light afd electricity, 
the optical phenomena observed were not due to electrip tension 
itself, but probably in a secondary manner to the heat evolved. 
In 1877 he accepted a call to the Chair of. Physics at Dalhousie 


` University, Nova Scotia, At the comment ment of a scientific 


career from which much was expected by his numerous friends, 
he was suddenly taken away by an insidious complaint induced 
2 year since by the inhalation of the nitrous fumes from a Bunsen 
battery. 

M. GYLDÉN has been elected a Corresponding Member in the 
Aatepneligl Sesion of thet eels Restor een Vie die 
Father Secchi. 


Wz notice the appearance in Ma 
berickte tiber die Fertschritte der Ci 


of the German Fakres- 
for 1877. The present 


„volume forms the thirtieth of the series founded by Liebig and 


Kopp, and is at present under the editorial supervision of Prof. 
Fittica of Marburg, assisted by a corps of eleven German and 
Austrian chemists, It is by far the most important and the 
most extensive of all annual reviews, and affords to even a 
superficial observer en interesting glimpse into the variefy and — 
extent of the chemical discovery of our day. Of its 1,400 

pages, 196 are devoted to theoretical and physical chemistry, 
120 to inorganic chemistry, 714 to organic chemistry, 66 to 
analytical chemistry, 152 to technical chemistry, 104 to mine- 
ralogy, and 46 to "chemical geology. Of the spece devoted to 
organic chemistry—more than one-half of the work—364 pages 
are occupied with the chemistry of the aromatic series, 48 with 
animal chemistry, 47 with vegetable chemistry, £o, The index 
of authors contains over 1,750 names, and in comparison with 
the indlces for 1867 (850 authors) and 1857 (720 authors) shows 
the rapid increase of late years in the number of those devoted 
to chemical research. Nine volumes of the Fakresheicht are 
now out of print, and complete sets are quoted at 800 marks. 
Individual volumes bring as high as 100 marks, German book- 
sellers state that this rarity is occasioned in a notablejdegree by 
recent extensive purchases for public and private libraries in the 
United States. | 

DURING the past week Etna hes béen in active and increasing 
mr 'A very “éontidereble number of new craters bave 
pened, and ‘that on both flanks of the mountain. The lave 
fa adi mar alis fom fhe moniin; done ds 
River Alcantdra; laying waste the surrounding ‘country: The 
Vile 3 Moje Rda been destroyed, nad otis ie dysstened 
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A volcanic eruption which has ‘broken ouiin a mountain on the 
^ banks of Lake Belaton in Himgary, seems to have begun almost 
simultaneously with that of Etna, pefgrred to in' next note, 


Tum following are the most recent reports of earthquakes 
from various :—From April 25 until May 2 repeated 
violent shocks wero felt in the Senio vallef in the Romagna. 
Several buildings were destroyed completely and many others 
damaged. The vglage of Palazruolo suffered most, and thenha, 
bitents left the dwellings and camped out in the fields. —eA Mother 
series of shocks occurred at Shabka, in the Soroki district, 
B ones they were preceded by a subterranean noise similar 

to the report of a cannon, followed by a long rumbling noise, 
Twenty-four houses fell in; fissures appeared in the.soll, from 
which water flowed out. Fifty-four trees were uprooted.—A 
third and fourth phenomenon of this nature were observed at 
Serejewo (Bosnia) on May 14 jn the morning, and at Maramaros- 
Sageth (Hungary) on May 18 at midnight. Altogether the 
volcanic phenomena in the Austrian Empire have been remark- 
able recently, and the signs of eruption shown by the Csobancz, 
- one of the mountain cones on the ahores of Lake Balaton, which 
has been extinct for centuries are no less so.—Tho last report 
which has reached us comes from Batevia, where, on April 4, & 
.violent earthquake was observed. At Tjandjoer, some fifty 
miles from Batavia, g ritmber of stone houses fell, burying many 
of the inhabitants beneath their ruins—A Samarang paper 
states that the volcanoes in Eastern anc Western Java are simul- 
taneously in eruption, From the Smeru volcano & broad fiery 
stream of lava is making its way through a ruvine to the ses- 
shore on the south, while at the other end of Java the Gedeh 
mountain is casting cut an immense quantity of ashes, which 
is aay oa cu m eS 


AN exceptionally large meteor was observed, at Herford 
(Westphalia) on April a5 at 8.30 P.M. The nucleus was nearly 
_of the apparent size of the moon’s disk, and its light was so 
brilliant that while the phenomenon lasted (/.«, three seconds) 
no fixed stars could be seen. ; 

TET Italian State Secretary for Public Buildings has sanctioned 
the plans submitted to him for the construction of an observatory 
. on the sammit of Mount Etna, 


'TEx Anthropological Exhibition at Moscow seems to be one 
of great interest. It is contained in a vast building lent by the 
Minister of War, and used in- winter for drilling soldiers, and 
the exhibition has been rendered as picturesque as it is scien- 
tific. A garden which has been arranged most artistically for 
the-purpoee presents, among other features, a very remarkable 
‘t paleontological valley." This is planted with lycopods, 
gigantic ferns, and other fomil plants; this forest is inhabited 
by models representing megatheriums, mammotbs, ichthyosaur, 
S&c. On miniature mountains, the age of which is indicated by 
artificial geological sections; are shown /ec-rimi/er of Russian, 
French, Danish, and other tumull Besides this, an ethnologi- 
cal garden is peopled with models representing the prindpel 
human types, especially those of Russia, Thero is, besides, a 
remarkable anatomical and craniological exhibition, Altogether 
this is one of the most remarkable anthropological exhibitions 
ever brought together, and has been an immense success, 


THx question of the definite location of the observatory for 
which a legacy of 700,000 dollars was provided by the late James 
Lick, has resolved itself into a selection of one of the three peaks 
of Mount Hamilton—Observatory Peak, 4,302 feet high ; East 
Peak, 4,448 fpet; and Middle Peak, 4,318 fect. At the sugges- 
tlon, it is said, of Prof. Simon Newcomb, of the U.S. Naval 
Observatory, to whom the question was sqbmitted® the trustees 
hare referred the subject of a selection to Mr, B. W. Burnham, 

«an amateur “astronomer of some distinctlon.e So seon as this 


* 
. * 
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decision is announced, the work of erection will be at once 
proceeded With, 

. A FEW weeks ago the fossil head of a Jkinecerus tickorkiorus 
was found in Siberia, and is said to be in a very good state of 

The valuable object was presented to the Museum 
of Moscow University by the Siberian branch of the Russian 
Geagspbieil Sooiaty, and. will, and place: in Vie Anthropo- 
logical Exhibition at Moscow. B 

A NEW sensation is in store for visitors to Niagara ; whether 
desirable or otherwise will depend on the tastes of the visitors. 
The '* Niagara Falls Prospect Park Company” have ordered one 
of the lergest-sired Brush machines end sixteen lamps, where- 
with, by means of parabolic reflectors and otherwise, to throw 
light upon the descending water and upon the mist, "thus pro- 
ducing electric rainbows to order in the darkest night.” It is 
also expected that & light can be placed behind the American 
fall, so as to throw rays out through the water. — 

ate EIE 
Botany in Berlin University. 

"Wi hear that the Abbé Moigt, thé ediite of Là Mende, 
who has just published a work in three volnfies called “Les Splen- 
deurs de la Fol," has disposed of Ms Journal, and will proceed to 
Rome in order to lay before his Holiness the combs of his 
science. - icd pA C qM ME 
cardinal. 

A Yigal telle GF oak Snedig abili tena tesa Gee 
sented by the Earl of Lonsdale’to the Patent Office Museum, 
South Kensington, where it may be seen by the public. This is 
pe ee 

for which, numbered 1,760, was taken out in the year 1790. 
Heslop's engine, one of the immediate predecessors of James 
Wattz's invention, was considered in the days of our great grand- 
fathers to be an almost perfect machine, being superior to the 
atmospheric engine of Newcomen, even as improved by Smeaton. 
The present engine has been at work in the neighbourhood of 
Whitehaven for seventy-three years, having Been erected at Kells: 
Pit for raising coal about J795, afterwards removed to Castlerigg 
Pit, and thence to Wreath Pit ig 1837.. At the latter place it 
not only lifted coal out of the mine but worked a pump till last 
summer, when it was brought to London. The engine now at 
South Kensington is the last survivor of its race. 

A TELEGRAM from New York, June I, states that the States 
of Kansas and Nebraska have been visited, by a tornado, by 
which about forty persons were killed* and over one hundréd 
n. NO UR DOC gi NUS een HAAS ONT 
and other property greatly damaged. ; 

Mz. W. H. Coppi writes us with reference to our note last 
week on the comversastons of the Institution of Civil Engineers, 
He states that the electric lamp for surgical use exhibited by him 
is an improved modification of M, Trouvé’s ''Polyscope Eleo- 
trique,” devised and constructed by Mess, Coxeter and Son, 
the surgical instrament. makera, 

Tux Municipal Council of Paris has resolved to adopt the 
cremation system on sanitary grounds. 

AMONG various applications “proposed by M. Planté for his 
secondary couples is that of eleftrical . It is known 
that those high-tenslon (which he produces); wher 
made to act on glass in presence of a Saline solution, ace 
like a graver or diamond, tracing and making con 
siderable hollows. Rock crystal ma} be thus attacked, spite 
of its hardness, and if it is not regularly engraved, it a 
least bresks into fall fragments, and is*nltimetely dimggre 
gated. New, in Americe, black diamonds are to attach 
hard rocks and effect the borings for mines, Might no- 
these (M. Planté asks) be advantugeodaly replaced by action o 
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the electric’ current in the way indicated? (The diamonds are 
very expensive and are gradually lost by being detached from the 
pieces to which they are fixed.) Platina electrodes would not be 
necessary, for it is not here the metal of the electrode that is 
altered, but the silicious matter, in presence of the saline solu- 
ton, Metallic points or rods distributed suitably at the end of 
the drill-stem, insulated in part of their length and animated 
by rotatory motion, would bring the electric current ‘to the sur- 
face of the rock to be pulverlsed. The progress recently realised 
in the production of electricity by mechanical mens might 
facilitate this application, & 


Ir perpetual motion be defined as that of a body which, after 
having received an impulse, continues to move inde&nitely in 
virtue of its inertia alone, it is, M. Plateau considers, realisable, 
He introduces a foreign force of constant nature to destroy re- 
sistance, instead of (as in the case of a pendulum) restoring 
motion which resistance has withdrawn, Thus, conceive a 
horizontal disk movable round a vertical axis fixed to the centre 
of its under surface, , A small hemispherical-cavity is made on 
the upper face. A motor fofce of rapid rotation is got from a 
reservoir below the Bbwest water of a river, giving 2 uniform 
intensedlow by a lower orifice, Before letting the water ect on 
the disk, a top, previously set in very quick rotation, is deposited 
with its point in the middle of the hemispherical cavity; then 
the top is covered with bell jar, which is fixed with its 
axis coinciding with that of the apparatus, The disk with the 
bell jar is then set rotating by moans of the water in the same 
direction as the top, After a certain time (it may be supposed) 
the movements of disk, top, and inclosed air will be equalised ; 
then the top will no longer experience resistance at its point, for 
` the support turns as quickly as it and in the same direction ; nor 
will it, froth surrounding air,’ for this also fas tho same angular 
velocity. Thus we should have the curious spectacle of 2 top 
parodie aah opera da eaa Ne a 
case of perpetual motion in the sense defined, Of course the 
E e WORA bere m Dees oe a SHORE UR TICK DINAR MI 
the surplus water of tbe reservoir. 


. 

We have received from Mesgrs, Dent and Co. s deed 

summary of the principal works executed by that house since its 
foundation in 1814. The læt noted is the commencement in 
1879 of the great galvanic ehrenogrepine appariti:of the Im- 
porial Observatory of Japan. 
+ Two other vofhmes of the “ Natural History Rambles” series 
have been sent us by the S.P. C. K.—'* Mountain and Moor,” by 
Dr. J. E. Taylor; and “Lakes and Rivers,” by Mr. Groom 
Napier. ^ 

Tux Asiatic Society of Japan areshowitid considerable activity 
in the imge of their publications, for another number of their 
Transactions has lately come to hand. This opens with some 
curious notes on the analysis of bamboo-shoots, which are much 
used as an article of food in Japan. Dr, Dwars arrives at the 
conclusion that the shoots examined at that period of their dere- 
lopment must be considered a nourishing vegetable, and that 
they may even rival the cauliflower and asparagus.’ Mr. Satow 
' u „plies the first of a series of’ papers on ancient Japanese rituals, 
as well as some instructive Hotes on the vicissitudes of the Church 
at Yamaguchi from A.D, 1550 to 1586. 


~ A NOTABLE change has taken placo in the Jardin des Plantes 
of Paris, and should bemoticed by foreigners, All the galleries 
and houses are open every day from one to four without any 
, Hoket of admittance required fronf @ixitors. |The plant- 

houses only are closed on unday. é 

A MUNICIPAL SCHOOL has been recently established in Paris 
for apprenticeship in the work of wood and iron, 


ing, Jancary 16, 2679) 


A PART of the builings of thé Universa] Exhibition has been 
purchased by the French War Office (pe the use of the acronantical 
school at Meudon, It willbe utilised for building and inflating 
balloons. i e 

THx large Giffard Captive Balloon is ready for inflatign, and 
the gas will be passed into it as soon as the state of (the weather 
set perimit. thë operation to pegin: 

* TE% additions to the Zoological Soclety’s Gerdens during the 
pest wetk include a White-thighed Colobus (Colobus bicwor) 
from West Africa, presented by Dr. H. Hart; ules Gees 
mosets (Midas romlia) from South-East Brazil, presented by 

Mrs. Hector ; a Capybara (Hydrockarus cagybora) from South 
America, presented by Mr. H. B. Whitmarsh; a Puff Adder 
(Vipera arietans) from West Africa, presented by Surgeon F. 
Speer ; a Brown Hyæna (Hyena brunnea) from South Africa, an 
Argus Pheasant (Argus giçaniews) from Malacos, purchased ; & 
Michie’s Tufted Deer (Hlaphodus cepkalopkus) from China, de- 
posited ; an Axis Deer (Cervus exis), born in the Gardens, 





PREHISTORIC INVESTIGATIONS IN 
AUSTRIAY 


ar MC e oia caer oe VIRILE near Pellichadorf, on 
Marchfeld, & plain east of Vienna, y raped ioüducel 
by P Hoga, f des et ot a t 
&c., of peculiar forms, not known 


I. Termisce, near US J Bia) 1878, Prehistoric 
Fortified Station, and burial with human bones, more 
or lesa burnt, and many o eca of bronze and iron, liko thos of 
the Celtic burial-ground of Hallstadt in Upper Austria. 

A Grade near St. Mochael, noifar from rp: July 
agd, 1078.. Separate skeletons, bronze objects, 


3. ng Slamschek, near Waatsch and Littel. Prehistoric Station 


¢ latter are covered with heavy stone ne ME 
urns, of various forms, which have burnt bones within or under- 


i glass, &c. 
helmet in excellent preservation. From July to October, 1878, 
y at the oost of the 


4. Dolle, near Gora and Waatsch. Separate graves, of the 


“game character as those at Slemschek, 


5. Vier, between Sittich and St. Veit, Lower Carniola, Above 
the village is a perfect ring-shaped earth-work ; below it, on 
both sides of the high roed a number of tumuli Nearer St, 
Veit are flat graves, covered with slabe. This was probably the 
place of the Acervons of tho Pentigerian Tables, or ‘the Roman 
ad Acervos, which name, according to Prof. Mullner, is derived 
rele heal E yer ca 

6. Moratxch, near Heiligenkreur, Flat graves and tumuli, 

Ist, two skeletons were dug out, a male and a 
earthen vases, iron knives, and a bone comb. These 
burials are probably later than those of Nos. 1-5. 

7. Mariathal, south-east of Littal. Anclent castle surrounded 
with a rem’ ; also fiat graves and tumuli containing skeletons 

an grd, a male skeleton without arms, and with 

kul was exhumed, together with many 


objects, an elegantly ME" sei similar to those 
found at S hek. 
8. Ober-S on the left bank of tho river Gurk, above 
Rudolfsworth. ring- rampart and a few scaftered tumuli. 


rf 


Pretisforical 
F. H É 
FARN iy Py vir mei (imperial Acmieny of sciences Tican, Mese 
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Q. Gradische, near IS Lower Camila, Ancient castle 


ro, Gahdeldo near Welgskirchen. Numerous tumuli, and 
traces of ancient dwelling-places ; si angene few bronze objects. 


Landstra, on the Rire Gafi- tumuli, 
Beales the localities of prehistoriceiwelling and burial 














to Herr Elster’> researches on the electromotive forces which 
occur in free grater jets. 
Ath dalla R. Academia dii Lincei, March.—We note here the ` 
Eaman nes tho vr rii by Aie the magnetic needle ‘at 


Cinchonine, atmospheric disturbance-of^ 
` places, six others are known, but not yet explc : Fel 24 and ai Oe iat ted ss 
deu E ed ding with bones, “In Par days mors | monite the min ee 

nes, more . Y 
e than 2,000 bones of Ursus Vend) more Os lene p ey es Bae i ub Rendiconti. 


49 Vol. xil, fasc, vi.— We note here the following :—Influence of 
to 50 individuals and possibly to a hundred and more, Moseo? the | manures on the com eie i anes 
bones were scatfered, but some remained er, 60 that a perfect 
SEelaton Was obtained for tho Imperial z; 
esides bones and teeth of the cave-bear, remains of Gulo Faso. vli+-Rigid suspension beldgas, by S, € , Clericettl.—On the 
area described by an invariable 
to a determinate law, by tine moving in e plana according 
hemiteria, by Prof. Bed on cent ane 
iem on the theory of dew, by Prof. Canton!.—Reflections on 
of dimimulated electricity, by S. Serpleri.—A. steel 
Muidcudueum by Dr Cbistoni. 


.13. Jellenza Cave, near Tepliz Lower Carniola, Excava- 
tions, A th, 1878, showed that this cave had been in- 
inhabited Man. 


ILL Bokewia,—Of late years many antiquities have been met 
orth about Hradischte, near Beraun, probably dating from the 
Marcomans and their predecessors the Boyans, who lived here 
eee ibe eld secet Their burial-places, the tumuli'nesr 

and the old i pd Althutten, with its urns, have 
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-to be further explored. n T. R. J. X : 
5 R Society, 8.— On the Results of the Magnetical 
SCIENTIFIC SERIALS M UT Omron et ie Officers of the Arctic Expedition 
Tournal of Science and Arts, May.—Some experl- | I 75 d Stafi-Commander E. Creak. 
E d of 'the same are here de- Siem ln Portamouth the firat gern Miegeliesed 
oe Eror Bet, ving been by !'s book. WES mado aE. Diko. On 
The plants were Indian com and wax beans.—Prof, Sierra vero contacted where aberrations of the “hee 


Young records observations of the spectrum of Brorsen’s comet 
made‘on April rand 2; He is quite positive that the middle 
. band of the spectrum now coincides sensihl ta: a one: priami 


remarks of previous observers within the seglon ended 
between the meridians of 60° and 90° W., and north of o parallel 
of 73' N. . 

3. It has been established that 8 a.m. Qui biarsapee de 
hours of the greatest and westerly deflection. of the 
declinometer magnet m modas Atthe winter quarters, 
Discovery Bay, the w y exireme was reached at 10 A.M., 
the easterly at II P.M. 

4. An analysis of the disturbencesof the declinometer magnet“ 
-showed that the disturbing force never ceased, that it was at a 
M RE ee EM 
was greater d the day than the 

5. Comparing the days of principal $ at Kow and at " 
the winter quarters’ observatories, it was found that for the most 
pert the disturbances occurred on the same days., Thè two 
greatest disturbances or ‘‘ etic storms” occurred on F 
19 and March 25-26, 1876, during the same hours of Green 
mean tune as at Kew, but the magnets were often In opposito 
directions from the normal at the two stations. 

6. An important result obtained was the evidence of Dut small 
secular change having occurred in the inclination and force 
since the observations of Kane and Hayes in 1854 and 1861 
respectively, The declination is, however, more decidediy 
changing, abont Godharn, the needle moving to 
the east as in England. 

May 15.—''Note on a Recen cent DEN by Messu. 
peg and Deve byJ.N Lockyer, F,R;S. 

RAE RS lust December called attention to the | 


rore of the carmo 
spectragof the metallic 
kí ab et b aude here ees we 


results o pier sb d 


County, Connecticut, &c.—Mr, Peters gives observations on the 
planet he discovered on March 21, 


Annalen der Physik und Chemie No. 4,—Hemr Kx here 
arrives at the conclusion that the velocity of pagarlon of 
sound-waves is independent of the the tone, His 
final method (two others, with use of Kundt's dust-figures, 
having been rejected) was to note the of vibration of a 
piece of mica at the top of a vertical tube used for reson- 
ance to a tuning-fork above it, set set Ai with ‘different in- 
tensities électric means, e ee TE 
‘i, Ae Bo wai E C Eu 
ance. water-sto the “sams figure of 
vibration always us LIRE has reached 
falfa wavelength. ^H ' Herr Kayser finds of sound in 
freé space Sm, calelated by Kirchhof s from 
veloci in cabe, an making scade 00335; neca 

-wuves is exclud from consideration, these being 


from the 
XU AT 
vibrations. required for of a tone, thinks it is 


H S | In 1 i aem 
err Sohncke replies to an objection e to 
néw theory of orfualline structure, — We ave cise ere pefetred 
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^ he however, meade: ta this; tabi: with. regart to 

- the visibility of certain lines in the h not a 

to be in accordance with Young’s hd tle aa Meso. 
drawn theoretical 


Liveing and ‘Dewar have In e per 
conclusions from these eee n it desirable to call 


attention to the fact, in order to prevent any confusion which 
ht otherwise arise. 

t will be sufficient to refer to two cases, 

I. Messrs. and Dewar state that two lines of aluminium, 
the waye ia cada aliis they & give as 6245 | and 6237, have exch 
ET 

ccording to 
we possess, there aro no Hnes of aluminium in these 
He gives, however, lines at 624470 and 623470. 

Young, moreover, states that he saw reversed a strong line 
(clearly shown in Angstrom’s Tap to be an iron Ine) at MM 
and a line which he does not ascribe tn any element at 6237°3, 
which 1s more than three divisions of the scale from the tion 
of the aluminium line, 

II. In the cese of potassium, Messrs, Livelng and Dewar give 
two Imes at ware-lengths 4044 and 4042 as having been seen by 
Young three times, Lion oF no tassinm lines at the place. 
given ; Young, moreover, hus recorded the several oF mo potas. 
sium line in this regign. What Young distinctly states he sew, 
was the reversal eof the irom line at 4045*0, w is one of the 

in the of the sun. To this 

of December 12.1 
ere are two potssktum Iines in this 
region: they were not mapped by Thalén, and they were only 
seen as a single line by Lecoq de Boisbaudran * and the ware- 


^ esoe NEN which are the best that 
positions. 


1 given 23 4045, his dispersion was limited, did not 
enable us to deteamineIts true position with reference to the 
Fraunhofer lines, 

7 Last year, however, I not only stated the double nature of 
this line on pho phic evidence,” and pointed out that both 
“components tere t from the facto ce 
their wave-lengths es 4042°75 and 4045'28 which 


(positions 

will only find the last place of decimals altered, even if it be 
altered, in the revision of the map now being proceeded with), 
and on the strength of them announced the existence of potassium 
in the sun, Memm, and Dewar do not state whence 
their wave-lengths were derived, neither do they refer to my 
commnnication, 

It would appear therefore not only that the reference to iu 
work in many cases is founded upon some 

that a higher degree of accuracy than that employed by sty 
Lirsing and Dewar is necewgry to determine e such coincidences, 
"Ims Eius generally that eleven years’ work on this special 
branch tas le me to the usfon that all statements of coin- 
cldenoes between metallic afi solar lines with a lower degrée 
of than that employed by. Thalén and -Young Moin be 
avolded when ible, ey may bo worse than-useless, they 

may mislead, e a ie map on which I am working 
nig puri: ^s, it would be better 
if it were larger ; ein I must add my tribute of 
admiration of the accuracy of the work of those who hare 
preceded me, notably Angstrom, Thalén, Cornu, and Y 
wiih whose werk Tam aor fans as tls expromed is | ph 
ware-lengths, 

May oo Bebes of Sodiain” by J. Norman 

3 

in studying the spectrum of sodium 
conditions. In anticipation of a detailed 
' communication I take leave to state that the vapour given off | e 
from the metal efter slow distillation in a vacuum far some time 
any traco whatever of tho 


Linnean Sodhety, May. 1.-*Lient.-Col. Grant, C.B., yice- 


1n the chalr,—-Mr, Edw. S. Morris exhibited a 


quantity 
of the bermes, whole* afd Aberica, grown 
him near in near Massi fing ent of a eee end Eire 
Spe We. bets D wn and commented 
on by Mr. W Dyer.—-The, “also called |. 
e 

PA t 2 MEL" Dp "d 

3 Procodsnga, No. 186, p. man na 


. 


attentio: series tho ihig Tigan ill ing the 
ER it irse ieu Milas der Dm bg 


padi a phe 
pporting his views, He states, 
tation of paima, eh a results however accurate 


MM rus or one country for another, as hes 
edi abies spite ps Bos We : 


as late in summer. 5. 


istaria, or.frecly growing 
ws dete cd diua tha in eae 
e gdiaca IT DE T. re was read in abstract, 
structure and es heve been 


with remarks on the 
Secretary read oes note 


& esa in China, an fact 1n the 
ons plant ia Coa of the group.— Memrs. T, E, Brown 
fof Ade JEE Richd. Rimmer, and P. O SPAREN (of 


land), were elected Fellows of the Society, and 
Members were chosen to fill vacancies, 


Geological Society, May 14.—Prof. P. M. Duncan, F.R.S., 


two Boregn 


vice-president, in the chair.—The follo communications 
Lada ui d sd oe en the rocks of 
by Prof. T. M'Kenny Hughes F.G.S. The 


author di these into (1) the volcanic seiies, (2) the felgitic 


from 

ag these come the felsite series, 
which is overlap conglomerates as far as the 

Bed ethers ee Bd die Above the latter comes 
the “volcanic series,”-well developed in the nelghbourhood of 
Bangor. .The author is of opinion that the Cambrian conglo- 
merate, with associated may be traced in the edge of the 
older mamif from Twt to Point, 
that the beds in each of these places and near 


Bri , recently described as te, are identical; also that 
the bed with fragments near Teirffynnon and the Ban or 
-Poorhouse are Cambrian lomerate.fanlted down. Fur- 


fairly parallel throughout, and that they only form three sub- 
divisions of one great sloe Notes on the. structure of the 
A e ee Acn 

pA eer ss th a conic 

accuracy ews as to Ages 
of of Nec bern and wa Somere, Dat- dfer frora him in 
ascribing limestone to the oarbontferous, 
both on accotmt of aa dean, the fossils in Taunton 
ee from 1 ani Ba oe 


(sreriylng 


Si Mos tig in Teoma (ree 


* 
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and Foreland grits is 


oe peace of the T ton beds in the west of 
mcoot 


man seri Giese Mid tis Boni 
PE Pedock and Owe Hila, AT At Oare a of schist of 
Lynton rone was noticed resting on the Foreland grits on 
the north side of the fault, The 3rd in the Tone Val- 
I Bin bots Pion bts succession of beds :—Culm-measures on 
nec th rie ene a oliye 
mealies, aisi. Haa 
p ron eu 
g e te fede under: quartzferogs slates 
Cote Mite mica adale Devaniea): the latter were observed 
between Huish Champflower and Clatworthy ; but, as the middle 
Bean MM ees ee 
were not traversed beyond orthy. 
West Quantockshead to Park 
along that to te 
y be- 


E tis Hanpi series (middle Devonian) ; whilst the 
paleeoraic 


ollwell, associated with slates of the Ilfracombe series, are 
pay aarte sarees oF the South Devon limestone, and are 


unlike the limestone of aa oa Park.—The Whin 

Ul of Teesdale as an asaimilator of surrounding beds, by 
C. T, 
nical 


not aie room e el! simply by trang thee Du 
but also them Into itself.” He to de- 
scribe sections at Caldron Snout, Cronkley Fell, Noon Hill, &c., 


by su the absorbed beds to have 
large mass of the as an alloy does melted metal, He 
the n may be extended to other intrusive 
masses.—On silurian rocks of the valley of the Clwyd, by 


Prof T. M'Kenn Hughes F.G.S. The author gives a pre- 
liminary sketch of the silurian rocks oí the southern and western 
part of the Clwyd Valley, He describes first some beds below 
the horizon of the Denbigh grits at Ffriddfawr which agnee very 
` well in their characters with the base of the Coniston grit, and 


others neer with the passage-beds between these 
und flags. e next describes sandstones in the Clywedog Val- 
ley, the valents of the lower grits; and lastly, at Bod 


dedit Tia he D of of SEEDS 
mien, corresponding all its details with 
that in the Lake-district. 


"Zoological Bosley: May 20.— Prof. W. H. Flower, F.R.S., 
cheir.—Mr, Sclater called the attention of 


which he gave the description of & 
large extinct kangaroo, to be called PalercAertes crassus, 
Fo Se ancl davai at of Q Queensland.—A commmi- 
cation was m eco F descriptor of 
new species of a n the etd Fono Nn Sclater 
ead a paper (he fourth of the series) on bids caleted. by the 


wn, C.M.Z.S e of York and 
on the neleh care of New Bein ea Neo Dolor 
The present co. contained fifty-nine "belonging 
to forty-two es, of which several were believed to be new 
to sclence.—A communication was read from Prof, 
ERE con a serios of notes on the anatomy of the 
pppoe mig ate ties (G ín Society's Gad ad 
as s ens, Prof. 
Garrod cams to the conclusion that Gwada must be considered 
, aga distinct generic form, more nearly allied to 
then to C —Lieut.-Col Godwin-Austen read some 
D m DL EE DI 
OT, ` € 


. e — 


Physical Soclety, May 10.—Prof. W. G. Adams in the 
chair.—New Member, Mr, Kestrel Evens. —Mr. Wollaston 
explained theconstruction o Gower's Improved form of Bells . 
speaking-telephone. The older form, e of wood or ebonite, 
Wopen 1 the objections tiat it bas a Tery very werk voice, soon gets 
out of adjustment from changes of temperature, and requires a 
twisted band-wire which is liable to bresk. Gowers form has a 
comparatively loud utterance, is constant, and does not require 
to be held in the hand, but may be laid on a table or’ hung on a 
wall, a -tube leading from it to the o 's car or 
mouth, “call” for attracting attention is also within the 
Slay crash heey ne E te it is an 

"ings Every organ of the old telephone has 
ecd form the Gower. The magnet A A in the 


mM ec eee powerful, 
the two poles very close er, and each 
pole is mounted E eu fine BB; the die- 


phragm c c is much thicker and longer than the Bell diaphragm, 
the case, D D, is of brass to expand equably, and a speak- 
ing-tube is fitted to the front of the dia FF is the inte- 
rior and x X the exterior circumference of the box, The 








consists of -a musical reed attached to the diaphragm so 
opposite a small slit in the latter. , To sound the call it 


and the 
from the receiver, Speaking done some thirty feet 
transmitter was also sent, Conversation was likewise 
while considerable noise was 


caused by the tel 
Say songs Kap ers 


beira the, the speaking, 


the erp transmitter gave 
elias The cn hmar e could be of elther by heutra- 
the inducthon currents, or by the ‘from 


potential period, he aftempted’to make the latier 
across fron? the line to earth by fine needle sims 
heated spiral of wire, in 2 vacuuth, leaving the vocal currents to 
~ " : » 
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pass on to on recetver, but without success. Also since the 
vocal currents are alternately positive and negative, whereas the 
induction ones are of one sign, he tried to ava*idmeclf of 
the difference in discharging wez poire arid negative 
curreuts, but without success. e then to take advantage 
of the difference of period or duration of the currents, the induc- 
tion currenta being lo He therefore tried to break up the 
induction:currents by interposing a Ap aor iom current 
interrupter, ‘and to make the sections o cal note 
obtained urere with each other by means of an ccu Inter- 
ference-tube, but ctically failed in thus also. He mentioned 
these facts for the Benefit ot others who may be going over the 
same ground, Mr. Wollaston pointed out that a ect cure 
for induction on und wires consisted in twisting the 
going and wire of the telephone circuit round each 
other,—Mr, rues read a- papa où the divisibility of the 
electric light by incandescence. By Joule’s law the amount of 
heat d oped in a circuit of resistance, 2, by the passage of a 
current C= CIR; whee X is the resistance of generator and 
connections, r, added to the resistance of the light emitter 
or incandescent wire, P. Therefore since by Ohm’s law 


.EX 
i. 





we have— 
iu: 222 72 Pa A 
ES and C?P ny 

From this ion tMe value yai Du 
C? P is the amount of heat dewloped in the incandescent wire. 
He infers that the smaller the mass of the wire the higher 
the tem in it, therefore the mass of the wire 
should diminished until the fusing point of the metal is almost 
attained. uestion ty resolves itself into our 
icing CHA O dive w Hal incandescent source into a number 
of smaller ones giving the same total illumination, The author 
concludes that this can be done the subdivided 
sources in *' multiple arc" or circuits, provided the total 
mass, length, and sectional ares of the umted sources be the 
objection that in- 


furt total of 
wires still er than is theoretically 
more heat, Theanther regards the olta care -as peo 
under the same law, the mass, however, being 
—Dr. Coffin then exhibited a Trouvé 
a hand, 
signed for illuminating the more inaccessible cavities of 
in examinations, The curren? js supplied by a Planté 
battery, and the light is half incl in a smell silver 
reflector fitted with a Sas handle. The apparatus is 
portable. Dr. Coffin found to several objec- 
tions which he has remedied. i res ed rae bee 
he limp so hot that It coild not be held to the body for more 
Tian a ray thort time. He overcame this by making the reflec- 
torof e silver plates, and ng water between by means 
of india-rubber pipes and a bulb w. can be worked by the 
patient himself, thus serving to distract his attention from the 
operation, Secondly, the secondary battery exhausts itself in 


twenty minutes, the light therefore goes out, while from 
twelve to twenty-four hours are required to it. Dr. 
Coffin hss ed it by a Leclanche eight ele- 
ments, made Ps ce nw the carbon 
pole is aco plate faced with and no 
porous disp yed. This gives a constant Hght for 


Anthropological Institute, May 13.—Prof. W, H. Flower, 


LL.D., F.R.S., president, in the .—Mr. Hyde Clarke 

read a paper ae an m , and philol 

races of early culture: Babylonians, truscans, 

apenese &c. Pursuing his gii. pp dede now pro- 
LPS ue of ; Coptic, Etruscan, 


Thracian, Carlan, &c., copiously illustrated. 

Ae rap R mi paa thes! amd tach other and wil 
mathe Ugro-Altaic languages, Georgian, the Himalayan, Naga, 
Eolarian, and other indian languages; the Pomo, 
Hidatea, and other American languages, All these he further 
este De related ee now spoken in 
more advanced li ior dre 


Epp ir ho ordin do die lan- 
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guages. Thus he illastrated many dispat mts in the Alkad 
of M. erp pre relations with the 

innie In treating the murology of the @ubject Mr. Clarke 
referred to the marked differences the Koord, Persian, 
&nd the Germanic and other 


Aydisre. the Aryana were to be regarded as descended from 

h en E Turanlans mey hare descended from 
High were the authors of the early culture. 
When hae power ord althongh in Europe and Western Asin 
they were replaced by the migrations, yet in other regions 
they were extirpated by the and brown (or red) natives. 


Abyssinia, in conformity with its own was to bee 
ed es one of the last centres of this ancient empire, 
and the Himyarite as one of the last invamons under 
Semitic leaders. To the earlier epochs he assigned the Ame- 
rican migrations and the mound-builders, when he considered 
the Pomo as the posable tas Tracing a like conformity 
ology, the author marked out 


A. L. Lewis communicated a paper entitled '* Notes on some 
Irah Antquities, ” He observed that the country round Dublin, 


while considered by Irish antiquaries to be Se desti- 
tute of rude stone monuments, nevertheless con as many 
as some of those districts in England where they most 


plentiful. In the island of Howth, to the north of Dublin Bay, 
are the remains of a dolmen called Finns 915 thie cap ato 
of which measured no less than 15 feet fect io thuch- 
ness. South of Dublhn, in the ground of Mount Venns, seven 
Sin cama cB eign Ae ins by 3 feet 
de road ta nny, are roa eae At Killiney Station, on 
Da Taa re known as the Altar and 
Ae pue qom Eos ati was Slice hee 
mcer aoe port a capstone 17 feet long by 14} inside, and 
TESI epee a chamber 10 feet square. In con- 
struction sagen pen ue those known as the Trevethas 
Stone in Cornwall. Of tumuli in Ireland the zepulchie 
that known in the New G tumulus situated 
were noticed 
by the anthor and contrasted with the remains at Gavr Inis, in 
Brittany, and with the cuneiform chambers at Wayland Smith, at 
Wellon, near Bath. Remains that have been o ed in the 
burial-ground of the Abbey Church of Slane, near Navan, were 
next described, and he paper concluded with some interesting 
observations on the -known round towers of Ireland, 
with norel suggestions as to their arigin and purpose, 
Royal Microscopical Society, May 14.—Dr. Beale, 
F.R.S., president, in the chair, Thl was the fiit i 
the Soclety's new room.—Pspers were read by 
Wi F.G.S., on the occurrence of recent H. m; is MC 
J. Da , on a new species of Cothurnla ; and by . Wenham, 
us immersion obj ectives,—The] exhibits included 
of ‘of blood corpus by Dr. Treadwell ; Rutley's 
by Mr. T. W. Watson ; and various 
&c.— Tire new Fellows mere elected, 


and Powell ai and porn 


Photographic Society, May 13.—]. Glaisher, F.R.S., in 
the chair, —Mr. C. Bennett d'a paper in ly to the discus- 


He stated thar be sili heki the Saal shat wail aa EAA 


was lightly salted with silver bromide, the particles were fine, 
and e so during long C EUN fhe converte 
with heavily salted specimens, With respect to the light 
admitted for working his extremely senaltive emulsion, he found 
taat erc foot Of foni eh ee 61 cep Tuby matt WES 
ra e n a ae T. S. 
small quantities of 
of the silver and 


immersion objectives, by 
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of vision, showing from researches made by M. | law of reciprocity, in the theory of Tesidues, by M. 
Pe bo AUT. Boll, that a j pube pigment existed in fho Schering: On the developmen T M. Lo 
eye, and a a to.that in photo- | On the w of salts of earthy y M. Sorèt. The 
graphy, vis, a fixadon of an by - physical changes in STA a Da T E T a a T was concentrated, ` 
certain minute rods'and cones foynd in‘some membranes of the with a quartz lens, the of the induction k j 
retina, the recorded tending to the old theory that | between odred —On the determination of 
the eye of a deoesked person oy animal the lest visual | wave- by M. Mouton. The method was that of M. 
imprefaion, . Fizeau, Eder phie sar csc resalti arisen agen ae 
Statistical Society, May 20.—Mr. VimN. F-RS., | the law of of double n of the plate employed 
vice prea in the chsir.—The paper read was by ` John in calorific —On a peculiar mode of transmission of 
banker, of Lombard Street, “Or? some? sound to a distance, by. M, Decharme. One may, by a i 
m Mirti, ‘on the Banking Interest." ‘ mechanical process, transmit 5, 10... metres, the ferent 
9 a- | sounds of a vibrating a tuning-fork, or a stringed ‘instru- 
EDINBURGH ment, by putting these i ma uenis of metallic 
wires not stretched etis of Dute 
prot, Society, je a-Si C.F Thomson; vie metal or tin (the fastenings are with wax).—On the diffusion o 
m Po hr act ie fd ua ere lon dint te hove found Lite In tos water netus M, Bensed dii 
of’ Forth: their in the field and the miero- On the suis of guanidine, by M. Jousiehn d 


ee of Anatomical Museum (communicated by Prof. 
urner).-—On the form and structure of the teeth of Mesoplodon 
and -Af, sowerdy?, by Prof. Turner. . 


Paris 


. Acudemy of Stiences, May 26.—HM. Danbrés in the ohair. 
—The f 


were read :—On the refraction of obscure- 
hest, by M. ; ‘With a view to lenses which will 
cause to'converge to’ & point rays from the beginning and end of 


the dark he ‘tries to follow and recognise In dark: 
puc iid group e spite of differences in the 
powers of 


cso Sark Faya oF giren igh m 
absolute valué of the refraesions of dar Tay of giren length in 
diffetent the- 


‘tents, but with instruments-and methods of their 

pel differences of method are indicated, 
ns (th one series of-which M, 

was in‘Berlin and M, Le-Clerc in ; in’ the other vice vers), 

the! ultimate value: of: the difference of longitude -with Cassini's 


meridian was 44m: ‘13 ‘(careful tots were ) This 
showed a difference of 0'13&. with the German’s which the 
anthora think dun Ere a got variation of He; cree axis in one 
or other, of the instruments of either mission. m the various 


longitudes effected in Europe, several values of i longitudo 
between ‘Paris and Berlin may -be decuced indirectly,’ the 
authors-hope, by discussing these numbers, to arrive at the true 
Talie- Om the distribution E to-a distance by electrical 
means, by M. Tress, relates to experiments made at 
somesuger works, :.À Gramme machine driven by a steam-engine,, 
set In ‘action another Gramme. machine 400 metres.or 650 m, 
off (as desired), and this latter rotated a drum with cable, which 
vores plough.. An effective force of 3 home- 
thns-tranamitted, ,, The (copper) wire was. formed 
Dd tia duet pee a A quM e wee, die 
first Gramme rotated 1/123 bali. the second $90.— 
hich occurred in the East from the seventh to 
century, by Mj Tholoran. According to the 
data obtained, Persia seems to have been most frequently attacked 
Mago); ut one camot Graw very tmd condos fom 
; w.very exact conclusions from 
the records. 


Hofs A EA of the thirteenth to tho 


recond halt ee ee ee there was almost com- 
plete cessation of earthquakes in S udea ; and Quatre- 
Laer that the corii of almost always 


exem M Gre ces del Comment i AGER UE 
fn room of the late P. Secchl--On the characteristics of 


ee ee ar emet ird of ima- 


-| pich.—On 


"| ellagic acid, 


nerves themselves are nerves of sensibility.—On the 
metamorphosis of cantharides (Lyga vercatoria, Fab.) by M 
Lichtenstem.—On the body-cavity of segentary 

their ary Organs; on Phascolo- 


E uc 


S S VIENNA : 
Imperial Academy of Sciences, March 20.— The following 
pers were read On Cerianthus’ membrasacens, 


Yr cp 
the passage t-rays in e homogeneous 
e sorties -of 


mula of cellulose, by Prof. Eder.—On- the relatidn between 
heat-radiation and tem by Prof. Stefun.—Studies on 
‘Prof, Barth and Dr; Goldschmiedt, 
April 3. the methods of in 'the Eee actions 
af the electric cament txattated musde, by Prof. On 
the polar actions of the electric currenttin muscles d 
neres, by Dr, Biedermann.—On phos 
Dod beaa d 

ERE FAE mortar ol ; 


geo European Tur- 
DE salt solutions, 
resorcindisulpho-acid, by Herr 

Action of malting crus mde on sromatt acida, by 


pho-aeld; by Herren Berth-and Seek Oc etn) anes 
on the magnetic observations in Vienna-in the period 1860-71. 
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EVOLUTION, OLD AND NEW . 
. Evolution, Old and New; -or, The Theories:of Buffon,’ 

Dr. Erasmus Darwin, and Lamarck, as compared with 

- - that of Mr. Charles Darwin. By Samuel Butler. (Op.e 

4) (London: Hardwicke and Bogue, 1879.) 

TE present work will not-add to the reputation of the 
author of “ Life and Habit" It is, nevertheless, an 
interesting and useful book, inasmuch as it gives a pretty 
full account of the theories and opinions of several authors 
whose writings are almost unknown to the present genera- 
tion of naturalists. The sketch of the lives, and-the 
numerous quotations from the works of the celebrated 
men named in the title page, dre instructive and some- 
times amusing. Quotations are also given from Mr. "Patrick. 
"Matthew, Etienne and Igidore Geoffroy St. Hilaire, and 
Herbert Spencer, Plustrating-their views on evolution, and 
giving, altogether a fair igea of the-progress of modern 
thought on this important subject. But thè main -object 
"of the book is to show that all these authors have been 
right, while Mr. Charles Darwin is altogether wrong ; and 
that the works of theYormer contain a more philosophical, 
more accurate, and altogether superior view of the nature 
and causes of' evolation- in- the Re world than those 
of the latter. *-- ~ c 
. Mr, Butler finds in all ie writérs ae osho 
‘ Ldvocates, opinions which agree niore-or less closely-with 
those so ingeniously and forcibly developed by himself, 
and'to which full justice has already been--done in the 
pages of NATURE (vol. xix. p. 479Y: -No one can object 
to his adducing these points of - agreement to fortify his 
own position; or- ‘to his arguing-that his own hypotheses, 
thus supported, form an important and even a necessary 
supplement to the theorysadvocated by Mr. Darwin.- But 
he goes much further- than this, and maintains that the 
action'of external conditions, combined with the desires 
and habits of animals, are the all- powerful causes of evolu- 
tion, and that ‘natural selection,” or “survival of the 
‘fittest,’ i$ comparatively unimportant, and is quite un- 
worthy of the position given toit by Mr. Darwin' and -his 
followers, In doing -this he not only falls into much 
-confusion as to the phenomena of variation, but indulges 
in an amount of petty verbal-criticism, quite unworthy of 
the high reputation established by his previous work; and 
.I believe that naturalists in general will endorse the remark 
in my-review of “ Life and Habit” (which Mr. Butler 
has, apparently under the impression that this volume 
refutes it, placed in a conspicuous position on the fly-leaf 
of his book)ethat “the want of a practical acquaintance 
with natural history leads the author to.take an erroneous 
view of the bearing’ of his own theories on those of Mr. 
Darwin," 

In discussing the views and srgurhents of Buffon, Mr. 
Butler suggests that the numerous contradictory state- 
ments of, this emimecat writer are due tg the necessity he 
was under of not -arousing the enmity of the Church. 
He therefore adopts the method of disectly contradicting 
himself whenever he Has been a little tog "advanced. 
Over and bver again he ts out the evidence of the 
kir sip qi quin plants having each had a 
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common ancestor and he-spécially mentions the horse 
and the ass, man and apes, 85 paving been thus derived. 

"But he puts it all hypotbetically,and then, to satisfy the 
Sorbonne and the public, he proceeds thus: “ But nol - 
It is certain from revelation that all animals haye alike 
been favoured with the grace of an act of direct creation, 
and that the first pair of every species issued full formed 
froth the hands ‘of the Creator." These, and numerous * 
“othe passages quoted, certainly support the theory that 
many pf Buffon's statements are ironical ; aad that while 
himself a firm believer in the development of all organ- 
isms from common ancestors, he purposely contradicted 
himself sufficiently to prevent the suppression of his work 
‘as being opposed to religion. - 

Most interesting among the quotations from Buffon, 
however, are those which show how near he was to seizing 
upon the idea of “selection'’ as a means of modifying 
organisms, Thus he says :— The dog is shoit-lived ; he 
breeds often and freely; he is perpetually under the eye 
of man; hence when—by some chance common enough 
with nature—a variation or special feature has made its 
‘appeardnée, man has tried to perpetuate it by uniting. 
together the individuals in which it has appeared, as 
people do now who wigh to form new breeds of dogs and 
other anima]s." And again, in discussing the origin of 
‘our cultivated fruits, &c., he says: “It was only by sow- 
ing, tending, and bringing to maturity an almost infinite 
number of plants -of the same kind that he was able to 
‘recognise some individuals with fruits sweeter and better 
than others." Here he clearly recognises the selection 
of individual variations as the source of varieties, and 
the necessity for breeding or growing on & large'scale, in 
order to obtain such individual variations as are required. 
But he never laid hold of this idea with any firmness ; for 
we find him elsewhere dwelling on the influence of change 
of climate; food, and’ treatment, as having! produced the 
changes in domestic animals and cultivated plants; espe- 
cially change of climate while accompanying man in -his 
migrations, and the action of these changes on habits 
“influencing their natures, instincts, and most,inward 
qualities.?. ' 

We next.come tó Dr. Erasmus Darwin, of soie life, 
writings, and ópinions a very interesting account is given, 
and who is an especial favourite of Mr. Hutler-on account 
of his views as to the transmission of memory and habit 
from parent to offspring, and as to the existence of sensa- 
tion.and voluntary motion in plants, although he laid 
more stress on imitation and instruction than on inherited 
habits, and in this departs widely from Mr. Butler. Dr. 
Darwin anticipated Lamarck in arguing that the trans- 
formations of animals “are in- part produced by their 
“own exertions in consequence of their desires and aver- 
sions, of their pleasures and their pains, or of irritation 
or of associations; and many of these acquired forms or 
propensities are transmitted to their posterity.” He also 
had a glimpse of the mode of action of sexual selection ; 
for, speaking of the spurs with which the males of many 
game birds are armed, and which they use in fighting, he 
says: “The final cause of this contest among the males 
seems to'be that the strongest and mosteactive animal 
should propagate the species, which should’ thence be- 
come improved." - We cannot see, however, that he had 
any clepr notjon of the general action of the law of the 
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survival of the fittest, nor of the infþortant part it neces- 
sarily plays in the accumulation and perpetuation of varia- 
tions, however these may be In this respect he 
was probably not so enlightendd as Buffon. 

Lamarck’s writings are very largely quoted and his 
opiniods fully illustrated ; and we freely admit with Mr. 
Butler that, as a thorough and consistent evolutionist, he 
was not inferior to Mr. Darwin himself. But altheugh 
he clearly saw t&e fact of evolution, and almost gemon- 
strated the reality of the fact by a variety of arguments 
' and a wealth of observation, yet, so far from adducing 
- any adequate caxses for evolution, he was actually inferior 
-~ tB his predecessors Buffon and Dr. Erasmus Darwin, 
since he appears to have had no glimpse of the way in 
which domestic races have actually been produced by 
human selection, and still less of the action of the 
law of the survival of the fittest on animals and plants 
inastate of nature. Everything he imputes to changed 
conditions and changed habits, developing new desires in 
animals and inducing new courses of action. He dwells 
much on the time required for these changes, and consi- 
ders that wo have a practically unlimited amount at our 
disposal, remarking that “a time infinitely great gua man 
is still infinitely short gwa nature.” 

Lamarck is exceedingly vague in his statements as to 
the cause and mode of change. After describing the 
different kinds of locomotion, walking, leaping, flying, 
swimming, and the great need of these powers of move- 
ment to most animals, he adds: “ Since, then, the power 
of locomotion was a matter affecting their individual self- 
preservation, as well as that of their 1ace, the existence of 
the want led to the'means of its being gratified”? He 
does not seem to have perceived the struggle between in- 


dividuals of the same species owing to their excessive, 


numbers, but only the struggle between distinct races; as 
when he says : ‘‘ The strongest and best armed for attack 
eat the weaker, and the greater kinds the smaller. Indi- 
viduals of the same race rarely eat one another ; they war 
only with ‘other races than their own." He also refers to 
the excessive multiplication of the smaller kinds of 
animals, and shows how their numbers are limited, but he 
never observed that the race was thereby invigorated and 
might even be modified. He sums up his theory in the 
following three propositions :— 


“y, That every considerable and sustained change in 
the surroundings of any animal involves a real change in 
u^ That such change of needs lves the 

2. such c [o involves necessity 
A aa action in order to satisfy these needs, and, in 
of new habits, 

VS. IE tfo ows that such and such parts, formerly lêss 
aid 'are now more frequently employed, and in conse- 
quence become more highly ped ; new parts also 
become insensibly evolved in the creature. by its own 
efforts from within.” 


These arguments are repeated in a variety of ways, and 
are applied to explain the arigin of all our breeds of dogs 
and other domestic animals, as well as of all wild species ; 
and he evidently had no notion that though these may be 
real causes, they would be utterly inadequate to produce 
any such effects as we see in nature without the accumu- 
lating power of natural selection. Mr. Butler, indeed, 
maintains that this power is implied in Lamdrcles reason- 


ing. He maintains “that one fof the most important 
conditions* of an animals life is the relation In which it 
stands to the other inhabitants of the same neighbour- 
hood—from wkich the survival of the fittest follows as a 
self-evident proposition.” And he adds: “ Lamarck would 
not have hesita-ed to admit that, if animals are, modified 
in a direction which is favourable to them, they will have 
a better chance of surviving and transmitting their favour- 
able modificatians." 

Bat it is clear that Lamarck neither saw it nor admitted 
it; and his theory is therefore radically deficient. And 
he evidently sees this deficiency himself, for he says that 
frequent crosses with unmodified individuals will destroy 
the effect produced, and that therefore isolation is 
necessary. 

We come next to Mr. Patrick Matthew, who in 1831 
put forth his views on the deyelopment theory in a work ` 
on arboriculture; and we think that most naturalists will 
be amazed at tha range and accuracy of his system, and 
will give him the highest credit as the firft to see the im- 
portant principles of human end “natural selection,” 
conformity to conditions, and reversion to ancestraf types; 
and also the unity of life, the varying degrees of individu- 
ality, and the continuity of ideas or habits forming an 
abiding memory, thus combining"*el the best essential 
features of the theories put forth by Lamarck, Darwin, 
and Mr. Butler himself The following quotations illus- 
trate Mr. Matthews s views :—* As the field-of existence is 
limited and preoccupied, it is only the hardier, more 
robust, better-suited-to-circumstance individuals who are 
able to struggle forward to maturity, these inhabiting only 
the situations to which they have superior adaptation and 
greater power of occupancy than apy other kind; the 
weaker and less circumstance-suited Being prematurely 
destroyed. This principle is in constant action ; it regu- 
lates the colour, the figyre, the capacities, and instincts ; 


‘those individuals in each species whose colour and cover- 


ing are best suited to cogcealment or protection from 
enemies, or defence from inclemencies or vicissitudes of 
climate, whose fgure is best accommodated to health, 
strength, defence, and support; in such immense waste 
of primary and youthful life those only aomesforward tq 
maturity from the strict ordeal by which nature tests their 
adaptation to her standard of perfection and fitness to 
continue their kind by reproduction." He then goes on 
to show how this law tends to the production of almost 
uniform groups of Individuals which we term species, and 
then adds: “This circumstance-adaptive law Óperating 
upon the slight but continued natural disposition to sport 
in the progeny, does not preclude the supposed influence 
which volition or sensation may have had over the con- 
figuration of the body." This, he says, js a matter to 
be inquired into, as well as “its dependency upon the 
preceding links of the particular chain of life, variety being 
often merely types or approximatibns of former parentage ; 
thence the variation of the family as well as of the indi- 

vidual must be embraced By our experiments.” These, 
and many other show hoy fplly and clearly Mr. 
Matthew & the theory of natural selection, as 
well as the existenoe of more obscure laws of evolution, 
many yeafs in advance of Mr. Darwin and myself, and in 
giving almost the whole of what Mr. Matthew'has written 
on the subject Mr. Butler will have helped to call atten- 
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tion to one of the most original thinkers of the first half 
of the 19th century. 

The last four chapters of the work are devoted to a 
critical comparison of .the theories of Mr. Darwin with 
those of Lamarck, Dr. Darwin, and Buffon, greatly to the 
disadvantage (in Mr. Butlers opinion) of the former. 
Much of this criticiam, however, is merely verbal, and is 
quite valueless; much of it, also, is founded on a con- 
fusion as to the meaning of such terms as “ variation" 
and "variety," and on an inability to grasp the fact of 
the extent and universality of the individual variations of 
organisms ; while another portion arises from taking the 
hypotheses of Lamarck as established facts. Of these 
several classes of unsound criticism we will give a few 
examples. z 

Mr, Butler first Tin (p. 339) numerous expressions 
from the ''Origin of Species," referring to our great 
ignorance of the laws of variation, and ous total ignorance 
of the cause of each individual difference ; and then speaks 
of Lamarck “ hdvigg established his principle that sense of 
need is the main direct cause of variation," and that 
variatibns thus engendered are inherited, which sufficiently 
accounts for all the facts. If Lamarck had “established ? 
anything of the kind, Mr. Darwin and all evolutionists 
would certainly have followed him, but he nowhere proves 
or even attempts to prove his "principle," but merely 
states it as an " hypothesis" to account for facts which 
he saw no other way of explaining. Again, Mr. Butler 
- himself says, that owing to the conditions of life being 
permanent for lohg periods—" The thoughts of the creature 
varying will thus have been turned mainly in one direc- 
tion for long together ; and hence the consequent modifi- 
cations will also be mainly in Axed and definite directions 
for many successive generations ; as in the direction of a 
warmer or cooler'covering, &c. . . . It is easy to under- 
stand the accumulation of slight guccessive modifications 
which thus make their afpearance in given organs and in 
a set direction.” The passages which I have italicised 


look like statements of faot—of what actually occurs ; yet 


no such facts have ever been made known. If the law 
thus stated had been sufficiently effective to produce any 
permanents vawiations, breeders would sometimes have 
made use of it Yet they certainly do not do so, whereas 
they do systematically and very successfully make use of 
selection; According to the' above theory Australian 
sheep must have their thoughts constantly turned in the 
direction of less wool owing to the great heat of the climate, 
and a mfich larger proportion of each succeeding genera- 
tion should have thin and scanty fleeces than occurs in 
England, especially in the tropical colony of Queensland, 
which, in proportion to its population, produces as much 
wool as the other colonies. If Mr. Butler could adduce, 
on good authority, such a fact as this, he would have 
some evidence in his favour, instead of which he can only 
make suppositions. ‘Tht fantail and pouter pigeons, the 
crested Poland fowls, and. all eother strange domestic 
varieties, have ‘been producéd by selection of variations 
or sports which among animals. all subject: to 
the same tolerably uniform. conditions? while no proof 
has ever been given that anything moge than very slight 
changes can be produceti and perpetrated by thange of 
conditions @naided by some kind of selection. - - 

. Mr, Butler's want of apfreciation of what variation and 


natural selection r@affy are, is shown ,by his referring to 
“the fact that es in a brood or |jtter, is barn fitter for the 
conditions of existence tpag its brothers and sisters” —by 
his continually laying stress upon Mr. Darwin not having 
shown “how the individual differences first occur," —by 
his thinking that because natural selection is not the 
cause of “variation” it is therefore not the cause of 

* mé&dification"" or of a “variety” or “ especies’ '—and 
by hts hardly ever referring to the enormous multiplying 
pu celrapcamet and the consequent extermination of , 
a much greater number annually than the whole average 
living population. In my former article on the works g% 
Mr. Murphy and Mr. Butler (NATURE, voL xix. p. 477) 
have shown how we may look at the whole population of 
8 Species at any given time as divisible, with regard to 
any one of its characters, into a more and a less deve- 
veloped moiety, and I believe that this mode of viewing 
the question will at once almost entirely remove the co- 
incident-varlation-in-the-right-direction difficulty, which 
forms the great stumbling-block of almost all the oppo- 
nents of Mr. Darwin. 

The difficulty as to the “cause of variation’? also dis- 
appears from this point of view, for “variation” is seen 
to be synonymous with “want of perfect identity” be- 
tween any two organisms, and this is clearly due to the 
almost infinite complexity of structure and minuteness of 
parts of all living things and the absolute impossibility 
that any two can have passed through an identical series 
of conditions or even had an origin in two identical germs. 
We see infinite variety arise in the inorganic world where 
there is 2 far less complexity of structure or variety of 
conditions. Even among the sands on the sea-shore.no 
two grains are probably so nearly identical that a good 
microscopist could not detect a difference ; while it is 
certain that nowhere in the world are there two hills or 
two rivers with any approach to complete. similarity, 
aaa the entire process by which many of them have 

been produced must have often been almost identical. 
Variation, such as always occurs between the individuals 
of a species, is therefore an ultimate fact of nature which 
wants no further explanation than that we cannot even 
conceive it to be otherwise, We may indeed conceive 
more likeness on the average than actually exists, but we 
cannot really conceive of perfect identity between indi- 
viduals formed and developed as are animals and plants. 
We may, on the other hand, seek íor the causes of 
unusual or abnormal variation, and Mr. Darwin has 
quggested several It is quite possible that those sug- 
gested by Lamarck and Mr. Butler may also be real 
causes, but they have certainly not been proved to be so, 
afd even if-they had they would not in the least affect 
the law of natural selection which accumulates and 
perpetuates variations, however they may have been 
produced, ` 

The numerous verbal criticisms or quibbles in which 
Mr. Butler indulges are quite unworthy of his subject. 
When Mr. Darwin says, “ Variation will cause the slight 
alterations," Mr. Butler remarks that this is the same as 
saying “Variation will cause the variations.” Again, 
Mr. Butler maintains that the term “contlitions of ex- 
istence” js identical with or includes “survival of the 
fittest,” which is identical with ‘natural selection." 
Therefore, when Mr, Darwin says "natural selection is 
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the main but.not the,exclusive means*of modification," he 
must mean “the conditlogs of existence are the main," 
&c.,-&c. ; therefore he really with Lamarck, whose 
opinions he has called “erroneous” Again, because Mr. 


- Darwin has once used the term safwrs, metaphorically, 


for natural selection, our author seizes hold of it fora 
little 1idicule, thus : “ When, therefore, Mr. Darwin says 


^ that-natural selection is the most important, but not he. 


exclusive mean? whereby any modification’ has "been 
effected, he iq really saying that nature is the most im- 
"portant means of modification—which is only another way 
of telling us that variation causes variations, and is all 
vely true as far as it goes" In the same style the use of 
the term ‘‘by means of natural'selection" is criticised, 
and the use of “natural selection” at all, when * survival 
of the fittest ® is admitted to be a more accurate term; 
and Mr, Butler seems to think that if the latter term were 
always used, a great deal of the force of Mr. Darwin’s 
arguments would. be-lost. I venture to assert, however, 
that every argument. can be stated with equal accuracy 
and effect, using only “ survival of the fittest ;"' but thete 
is this great adxantage in using the term “natural selec- 
tion," that jt keeps before the mind the striking analogy. 
and almost identity between the action of man and: of 
nature in ‘modifying species, an identity that was never 
seen by. any. of -the older writers, but which was first 
clearly apprehended by. "Mr. Patrick: Matthew: :and first 
fully worked out by Mr. Darwin himself. - 

In the last.chapter Mr. Butler takes the edas 
of the Madeira wingless beetles to test the respective 
theories of Lamarck and Charles Darwin, and. he: could 
hardly have made a more unfortunate choice. According 
to.Lamarck, he says, when a beetle found the wind taking 
it in a wrong direction, which it Anew would befatal-to it, 
it ceased flying, and thus, by long-continued disuse, 
gradually lost its wings. Here we have the assumption 
that such insects as beetles know beforehand that if blown 
out to sea they will be drowned, an assumption for which 
not one particle of.evidence is adduced, while, ‘as every 
entomologist knows, pages might be filled with facts 
proving that insects of, various orders do not possess any 
knowledge of the kind, but year after year go recklessly 
to their death by myriads. 

. Hardly less weak than this awipentel (he Lia dn 
theory is.the objection to that of Mr. Darwin, which is as 
follows :—‘‘For. Mr. Darwin cannot mean that the fact of 
some, beetles being blown out to sea is the most important 
means whereby other beetles come to have smaller 
wings—that. the Madeira beetles, in fact, come to have 
smaller wings, mainly because their large-winged. uncles 
and aunts go away." Though My. Butler has, tried "to 
put this so as to look like an absurdity, it is strange that 
he.cannot see that it contains an important truth. ‘If the 
*]arge-winged'' beetles go away, the small-winged re- 
mains to breed, and each succeeding genergtion will 
have, on the,average, smaller wings than the last; and if, 
so long as any fly at all, the larger-winged continue to “go 
away; at last none will fly, and then, the wings being 
unused, will become abortive -and rudimentary. As a 
crucial case, and to compare the power of the two theories 


as.agents of.change; let us suppose them both applied.to 


the human inhabitants of Britain.., First we will syppose 
al the, men: and.women above the averdge chgight . to 


go away year by year to Australia or elsewhere, while 
those under the average height remained. Does. Mr; 

Butler doubt that at the end of, say, ten generations, the 
average height of English rnen and women would have 
been considerably reduced? This would be selection- 
pure and simple. Now for the Lamarckian theory. Let 
all the people be taught (and believe) that to be short is 
*o be beautiful and virtuous, and let all doors and all 
public vehicles be made low to suit short people and 
inconvenience tall ones, and moreover, let shoit people 
alone be eligible for a number of posts of honour and 

dignity, there would thus be created a general desire to 

be short oneself and to have short children, and the 
Lamarckian principle would be brought fairly into play. 
Now supposing that no artificial selection of any kind was 
practised, and that, owing to the prevalence of high 
moral principle, the health, lives, and affections of tall 
people were valued and cared for as much as those of 
their more favoured short fellqw-counsrymen, does Mr. 
Butler seriously maintain that at the end “of ten genera- 
tions any perceptible effect would be produced on the 
average height of the people; or that anything like the 
same amount of effect would be produced as by the other 
experiment? Butif not, then “selection,” whether natural 
or-artificlal, is the main cause or mtans of modification ; 
the plain reason being that-it accumulates differences 
which actually exist, whereas, by the other mode, you 
must produce an increase or diminution of these differ- 
ences by causes which have not been proved to act at all, 
and which, even.if.they do produce XR PDT can only 
do 80 with extreme slowness. 

- In conclusion, theny we ‘may admit the possibility that 
the causes of variation adduced by.Lamarck, as well as 
those: so well set:fort by Mr. Butler in his “Life and 
Habit,” are real causes ; we may further admit that some 
or all of these causes are essential to the origin and deve- 
lopment of the. more importanteorgans of animals, and 
that they constitute the chief supplementary agencies the 
existence of which Mr. Darwim himself recognises; but, 
even admitting all this, we still maintain that they would 
be all powerless to effect great or permanent modifications 
without the accumulating action of natura? selection, 
which: may therefore be truly described as the “ means"! 
by which alone the “ origin of species” has been actually 
brought about. - - ALFRED R, WALLACE: 





n OUR BOOK SHELF . 


Elementary Arithmetic and How to Teach It, By George ` 
Ricks, B.Sc. (London: Isbister, 1879.) 


Most school-books, especie y ae of an elementary 

, are mere poison, ble poison 
too. But Mr. Ricci has danlod as d volume with 
really healthy food. We heartily recommend it to all 
young teachers, and believe, mereover, that many who 
deem themselves experienced may obtain from it several 
useful hints; In Part I.&he teacher of Rn infant school is 
shown how to „with his pupils; in Parts II. and 
JIL. similar i on is aff to the teacher ina 
unior school; Parts IV. and V. to senio? schools ; 
art VI. i d E We have 
discovered n Verres Md ble in'the latter half of 
the book ; seems to get a little beyond 
Misel da toon da he advanies Gera the: ors to the 
seniors . "This, however, is a matter of consequence, 
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It is the elementary part of a subject which ig always so 
badly taught, chiefly because it is a general belief that 
any one can teach a child. Weare, therefore, pleased to 
welcome in Parts I., II. and IIL, an exceedingly clear 
statement as to what sections of arithmetic should be 


taught, and how they should be taught to young children. 





LETTERS TO THE EDITOR 

[The Editor does not hold himself ible for opinions expressed 

his nts. Neither cam he undertake te reuri, or 

to woth the writers of, rejected manuscripts. No 

notice ts taker of anonymous communications, 

[Ths Editor urgent correspondents to keep their letters as 

ppp A pressure on his space ts so great that it 

ts impossible otherwise to ensure the ct OER of com- 
munications containing interesting and novel /acti.| 


A Machine for Drawing Compound Harmonic Curves 


In NATUZE (vol. xx. p. 103) there a an abstract of a 
is on a machine foi drawing com- 
Prof, Blake is doubtless not aware 
posed by Prof. Perry 
c of colour and visible 
" read before the » Physical ism November 23, 
1878. In that paper, after the description of our own motion- 
compounder, wl be found the following :—‘‘ But it is possible 
that in our new machine we shall adopt a totally different plan, 
and one which we is new. If the two extremities of a 
id rod have parallel motions perpendicular to the rod, 
the middle of the rod has a motion to half the sum of the 
extremities, Thus the parallel mo ns of 2, 4, or 2? points 
mey be compounded, Similarly for 3 points, one-third of the 
sum of el motions is obtained from the centre of a rigid 
piece of which the ports are the corners; so thet 
bers and fiames of simple construction it is easy to get the sum 
of the pue motions of any number of 
But I think that this method which we ed, and which is 
the one now described by Prof. Blake, is inferior to the roller-cam 
iple employed by us in the instrument we constructed, and 
explained to the Physical Society, in that with the latter in its 
complete form weecan alter, while the machine is actually in 
motion, the amr/ude as well as the fare, by any dered 
amount, of any ome of the componer& vibrations. This facility, 
alth not pomessed, asefar as I am aware, by any other 
motion compounder, is extremely desirable for the varled descrip- 
Hon of compound curves, whether these curves be merely in- 
tended, as in the ordinary forms of such instruments, to show 
the resultant of two or more vibrations, or be designed, in 
accordance with the plan of Mr. Perry and myself, to work on 
the emotions, in fhe rendering of a new genus of music, by the 
varied, yet controlled, motions of the body, or bodies, describing 
these curves, W. E. AYRTON 





Lightning Conductors 


On the night of Wednesday, May 28, ahortly after ten o’clock, 
my father’s house at Caterham, in Surrey, was struck by lightning. 

e had rfot noticed any thunder before going to our 
bat shortly after dobig a W5 aw à very vivid flash, fol'c ved by 
thunder an interval of perhaps five seconds; *hree or four 
minutes after this there came with a terrific crash th c shwhich 
struck the house, and afterwards no more thun er or lightning 
ee to dne our attention while we were intent upon 


mischief done. 

The house stands high, a hill upwards of 700 feet above 
the sea ; it is somewhat hi than any house or other object in 
So De Roughly speaking, it may be described 
as a square block surmounted by a steep tiled roof, the ridge of 
which runs north®and south, and astride upon the ridge stand 
tro Sua Hauch of equal height; from one corner of the 
square blogk runs away an extension, the goof and chimney 
stacks of which are upon a somewhat lower level, 

Upon the northern stock, at itp gastern 
(fee conductor, which «consisted of the usual ko 
(4 inch) at top, continuous with a fiat plaited rope of co 
and nnc (x inch in width), carried through glass insula. 
rings along the slope of the roof, over the rain-water gutter, 
down the side of the hotise into the grpund. . : 


was the 


e 

The flash first struck the lightning confuctor, hurled the rod 
down, and shattered the -pots and a little of the brick- 
work ; it seems to have fall e chimney-stack down to the 
ridge of the roof, and there to have divided. That ion of 
the discharge which ‘pasted down the eastern slope of the roof 
seems to have followed the chain portion of the ligh con 
ductor as far as the rain-water gutter (iron); this it buy 
broke, and broke also two panes of immediately ben 


lars 
e| it, bot this portion of the flash cond be traced no further, and ° 


conductor 


*dead leaves, &c., about the remainder of the ys i : 
, at least 


wW Te to amiat that none had passed 
not quantity. . 
"The grester part ofthe discharge seems to have utterly left the 
i of the conductor, and to have first followed the lead 
ing of the chimney stack down the western slope of the 
roof; a foot or so below the end of the flushing the roof was 
perforated, and the tiles broken and thrown down ; thence, with- 
out any disturbance of the intervening tiling the di leapt 
a distance of same 15 feet, perforated horizontally a 9 inch-brick 
wall, covered on its exterior by weather tiling, and so reached an 
tron water cistern immediately within this wall. The woodwork 
about the clstern was started, bat not much splintered ; thence 
the passed downwards by way of the water pipes, 
down two stories to a force-pump in the scullery, and thence, 
probably, by the pipes, down into the subterranean water-tanks 
But e pump fa the scullery was provided with a pipe and 
tap over the sink, and there was also a small ‘‘tell-tale” plpe 
from the cistern above, designed to show when the cistern had 
been filled. This also termmated over the sink, "Along these 
some of the was led, and not y con- 
d away, threw down and shattered the slete about the sink, 
The perforation in the brick wall was circular, e enough to 
easily admit one's finger, and was blackened on Interior ; 
when first found, eight or ten minutes after the occurrence, it 
was still quite hot, : 
The practical question that presses for an answer is, what did 


the lightning conductor do for us? Its selection as the point 
struck seems as though it brought the di upon the house ; 
I believe of the construction, was 


certainly it, alth 
utterly Inadequate to off, or even direct the course of, the 
discharge, for a most copious and violently destructive discharge 
passed altogether from it and down over opposite or western 
alope of the roof. 
the other hand, the iron water-tank and its plpe system. 
mo adequate and safe conductors of the electric which 
ft not the smallest trace of its e along them until it 
reached the scullery sink, and there would presumably have done 
.no harm, had it not been for the existence of the tep pipe, 
which led & portion of it astray, And on both faces of tue 
house the iron gutters and rain-water pipes seem to have poved 
efficient conductors, for no violently destructive effects were 
manifested, save the breaking of two panes of glass after the 
electric fluid reached them. Butas Iam no electrician I can 
add ing useful to the bare narration of the facts, I should 
add that the soot was very completely and violently ejected 
into the rooms from the chimneys of the stack struck, 
CHARLIS S. Tonks 


P.S.—Subaequent closer examination of the portions of the 
lightning-conductor showed that there wero traces of fusion of 


the hollow copper rod at its junction with the rope which bad 
been inserted into it ; the nk pres ck copper ere available 
for carrying the d seems to have been less than that in 


either the 10d or the ro Slighter traces of fusion existed here 
and there in the whole length of the rod. In its passage round 
the water-gutters the discharge cracked each one at its junction 
with the next segment; that is to say, the tron was cracked 
wherever the interposition of a little red lead to make the joint 
tight offered increased resistence to its and the lead 
flushing of the roof was fused below the perforations in the brick 
wall, that the whole discharge did not go through the 
wall to the fron water-tank. $ 





THE effects uced 
; ind. : 


the recent thunderstorms are to 
I think it worth while to record 


w rod | the results of investigations which I have made personally or bad 


made for me. 

On May 31 there was published in the Time of the 
damage Jone to the church at Langhton-en-le- orthen, and the 
conductor was described as a thin corrugated tube of copper made 


. 
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in sections, apparently fastened together, but in fact disconnected 
and with bad earth contact, * 

A. disastrous result followed the uge«f a similar conductor in 
in the storm 
the- 5th instant, when his house was completely 
Here the Hash, after y down tls tube and break- 
nine feet above the and passed through a thick wall to 
the gas-pipe; behini the drawing-room mirror, sue Pr gris 
to atoms, broke some Sèvres vases on the mantelpiece, the 


. and se fire to the destroyed the ed celligg and 
Cee Gaede tha fox abore, destroyed the furniture, and 
in short did estimated at about 500, i 

dn this case the rci dui Iet the: condactor to go to 
shows the corrugated tube contained too 


pipe 
meli ihmgh E was seven «rbi of an inch in ontslde diameter, 
and that the earth contact of the tube was not so.good as the 


- pe d 
Pete ak Fie ba usa v Mr. Toners 
houso at Caterham, MI was STE Om Wednrsdey, May a8, 
about IO o'clock P.. Tho supposed conductor here was a 
woven band about an inch wide, made of twelve small copper 
wires, with two xinc wires interwoven! forming & worse conduo- 
tor than the copper tube, The top terminal appears to be made 
of 4 soft alloy of tin and xinc, with a small steel wire in the 
centre! This was fastened on to a thin copper tube measuring 
half an inch outside and about six feet long. 

To the lower end of the tube the band was attached, and here 
again the abominable glass msulators were used, The tube was 
fixed to a the band carried over the roof, in 
contact with the iron water spout on its way down. The of 
the band was simply struck into the chalky soil to & depth of 

“The lightting sack the point (fio ali round the steel has 

e e (the st 
inde R T the steel point is 
rusty), and passed down the band to the iron water- which 
went round the eaves of the roof tll it came to some 


flushing 
. on the other side of the house away from the conductor; it then 


went up the lead, which it fused, and entered a small 
water-cistern in the attic, which luckily was connected by an 
iron pipe lading io'a largo iron- tenk under His groond, % 

thus an admirahle earth contact, The distance to the 


conductor to the top water-clstern was about fifteen feet. 


The damage done in this case was limited to bttle more than 
two panes of glass and the insulators, and it 

proved the bend did not form an efficient conductor. 
The third case which I have to report occurred on the same 


afternoon as that at Sheffield. The church of Saint Marie, | 


R , was struck, and might have been burned to the ground, 
not the workmen em in repairing the taken 
shelter 1n the church from co storm. They been 
ta tbe top and sawa dense black cloud aporosdülup. and lackliy 
came down, snd had not been long in the church which, at 
3 P.M. was so dark thet they could scarcely seo each other at a 
distance of a couple of yards, when a t c crash was heard, 
and as suddenly under the organ loft was lighted and the 
woodwork began to . The men got the fire extinguished, 
and found that the lightning had m the soft metal gus-pipes 
at a T-piece joint, 
The spire is 212 feet high, and when it was built 2 conductor 


to it about fifty feet of rope of seven-eighths diameter. 
No tuse lad tec ayn fl i eo 
a short inspection, the conductor a complete, 

egy Balf way up le spire thero is a AP eight bella. 
These have iron about one-eighth of an inch diameter 
loading from the dappere own. to fhe back of the organ lof, 
but terminating in the spire a short distance from an gas- 
pipe abont pne tach in dienden fed sgalnst fao wal of 
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were green when immature, and 
flavour of which I found to be but slightly 
stems growing from the circumference of the plant 





by the anthers projecting 
most distinctly attracted by the colonr of this ower, as also by 
its structure, are alone abie easily to insert their thin pro 
into its corolla and to reach its honey. 3 
alley Erica carnes 
thirty such 
yesterday and to-day, Fame cardwi is" frequently found 
i i it—so frequently that sometimes five or 
atthe same time. 

* — HxzkANW MÜLLER 

Bergün, in the Albula Valleg, June 3 
s 


are 


— 


Early Sun-Spot Records 


To the small number of non-Chinesa observations of 
solar lcd d inventon of the tdesopa we mey add 
one, ana in ie, voyages or leny Tadeon, 
by the Hackluyt Society. He- appears to have ced such 


observed the sunne, having a 
eg. 30 A note says, the word slake, as a 
seema to be a north word, according to Brockét 
*' gn accumulation of mud or slime from slijck, ccenum, lutum." 


yoars 
ADi- 30r and 1205 inclaire. It will be soen that this list does 
not that given in Mr. Hosie's communication to 
above interval Mr. Hosle records 


longer list of Mr. Hosie. Whe number of naked eyo records of 
-spots that may be brought to light will ner be suficient to 
back Dr. Wolfreun ot periods previous to the intro- 
duction of the tel 1s, however, another Chinese 
that it v interesting to seo translated. Mr, Wil- 


ipd 


Upton Helions Rectory, Crediton, June 9 
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A Meteor and the bari in New cos Agen 
ACCORDING it to g to send accounts of 


in revenge and to act in ic 
to accom it. They are of very habits, 
nodal cc e het about to be narrated, have 
trouble But some time 
beds eae ia de 


bedroom occupied By the object of their aversion. Their 
insni became so that it almost 
a as if thty invited all their feline friends in the 

ood to join Inthe ER HIE cues nighitsoil tip- E 
No amount of aided by bepper of the most pungent 


and our cats resumed original habits. 
Lawson Tarr 
I HAVE with interest the admirable summary of the 
Animal P question by Mr. Romanes. On reading 


the article in question, it occurred to me that I had at hand some 
animel which bear on the 


the “dog days,” and ‘ Cheviot” submitted with no good 
tothe operation of securing his je E '! Cheviot's? 
master and the members of the aay spoke the dog’s hearing, 
inno measnred of the cruélty of the s order, But 
Me ead oL toe a days” came, and “ s” muxle was 
removed, * ethoon of the day of liberation, the 


m was ped at his feet, 
“ Cheviot " scam of ia tho highest glee, as IF delighted to 
have had the op of laying cause of his grievance at 


‘The details were vouched for by the pfovost himself, also a 
medical oner in the burgh. , 


deference to '' s” 
T oam Gm udi aes eel 
companion, was accustomed to proceed to his 

and berkin his car to warn him of the 
of the milk which the kindly hand of the mistress 
oE the houpe was acmiitomed t6 plece for the delectation of both. 
ae aie ee repeated Gay by day, with unvarying regu- 
and in nature suggests strongly thet the exercise of 
sci ic] qudd the Shri temptation of an easy aeque 
eA Oe pages tate cere ean the 


ANDREW WILSON 
“Edinburgh Medical School, June 6 


WrrH reference to the ee TQ permit 

me to narrate an instance of "abstract reasoning " in a retriever 
that Twas WID o aa aaa 

shot & hare so slightly as to make it a long chise fae 

the dog Rb Énls o I watched the retriever follow the hare 

the o Aberdeenshire for upwards of two miles 


hills of 


with which he dua over the dyke into & turnip field, 
bets iE iq and he is too tired to bring it back, so 
he is burying th the keeper, ‘we shall come up 


er erected e lb evely aipcctbpi cien te 
right one, The keeper, , Beny 
having a remarkable gift o 
footon the fary seer 


of a hare, with no eyes and 
up and baried to save himself the of following 
‘hare, Perfectly conscious of his eni the dog bad giren evi- 
dence of abstract reasoning in each stage of the transaction.- 
p CHARLES BAILLIZ HALTON 
St. Stefhen’s Club, Westminster, June 10 


teeth thet the retriever had 





I wave followed the discussion in your columns on ''In. 
tellect in Brutes” attentively, and I meintein that Mr. 
Henalow’s distinction between man’s power of abstract 
poni the reasoning of. animala from i OPE pre 

went to the senses (a faculty ey certainly possess, if the 
fien of deduce reoaine, tat all inference is from par- 
ticulars to be accepted, which, however, cannot be 
), is perfectly valid, in spite of any accidental errors of 


The-fact that a cat or a dog subject their food to examination 


ied ei. Sei dors not mom ipium ve the possession of 
pomen o in the Mr. Romanes here 
The motive the examination being to ascertain 


T ae idea of quality is appropriate to the particular 


dee he att ules to iaa whos sanie tes dees ash telly 
understand’ his own process of thonght, ana this appears to me 
to be a constant source of error in n of nimal 


diri, 2i "Tant braies possem self sonscio ritis, el Tl 


abstract thought, cannot, I think, be 
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fact that animals possess faculties differing from those of man | were all mdté*or 3 erroneous, and prevented any useful 
is an insuperable obgtzcle to’ a perfect analysis of their intelli- result being relied Mr. Froude's method at eating 
Ere "m ae ea as : "unu a, | With the subject was, first of all, to determine the manner 
me these fucuities as T pens them “inherited | in which a wave acts pes &ship; or, inother words, the 
babit inherited memory,” it is perf ee man | mode of operation of the agency whose effects he wished 
not possess them, : es e BARCLAY | to comprehend, In this he was completely successful 
7 Garga z and proved in an unexceptionable manner the mechanical 
roo WILLIAM FROUDE . possibility of that form, of motion known as the trochoidal 


TEE death df Mr. W. Froude, F.R.S., is a [pss to 
+ science that cannot well be estimated. For many 
years he labdured with great abiliry and success in« field 
of research that was beset with difficulties, and had pre- 
vipusly been almost ‘barren of results. He was educated 
at Westminster, and went-from there to Oxford, where 
ñe distinguished himself in mathematics. After leaving 
Oxford he became a civil engineer, and assisted Mr. 
Brunel in railway and' other engineering work. He re- 
*tired from active professional fe in I but his love of 
applied science retained such a hold upon him that he 
never ceased to occupy himself wich important scientific 
investigations, and the solution of practical problems of 
peur pa IET intimacy with Mr. Brunel led to 
is mind being directed towards the study of those laws 
of nature which govern the motion of floating bodies. 
Mr. Brunel had devoted himself, among other thi to 
the improwement ànd development of iron steamship 
construction. In the Great Western and Great Britain 
he had made great advances in this direction ; while in 
the Great Eastern he showed that iron and steam power 
could be employed in the production of ships of practi- 
cally unlimited dimensions, and that by means of these 
agencies all the advantages appertaining to increased: size 
might be realised, WM 
! designing ships of such exceptional character and 
dimensions, Mr. Brunel found little to guide him in judg- 
ing of their behaviour at sea. They were so different to 
any vessels afloat whose behaviour and qualities might 
have been ascertained, that-he was unable to a to 
experience, while the light of-science was so féeble and 
doubtful as to afford'him no-aid. Nobody at that time 
knew anything of the laws upon which a ship's motion at 
sea depends. There wasa e mass of traditional ex- 
perience, but this was often at variance with fact, owing 
to phenomena which are familiar to seamen being re- 
garded as absolute, and possessing a reality of existence 
-&s well as of appearance; while, as nrust be obvious, they 
are only relative in their character, and cannot be accu- 
rately defined without making due allowance for the 
osition and motion of a ship, with reference to the sea. 
he rules and tnaxims that had been- adopted upon such 
incorrect and distorted data, were either unimportant or 
misleading; they were of no value. Mr. Froude said, 
quite correctly, in 1861, that our shipbuildeps, while 
extending their knowledge in other directions, seem to 
have guided themselves by rhetorical phrases or random 
speculations in this particular branch of their art, “ so 

t when a new ship is sent to sea, her constructor has 
to watch her behaviour ın a seaway, with as anxious amd 
uncertain an eye as if she were an animal he had bred 
and was ing, and hoped would turn out well, not a 
work which he had himself completed, and whose per- 
formance he could edict, in virtue of the principles he 
had acted on in its design." 

Mr. Froude, at the request of Mr. B-unel, commenced 
in 1856 an ae. into the laws or motion of a ship 
among waves. is had been previously attempted by 
D. Bernouilli, Euler, Moseley, and others, but without 
success. None of these writers had realised the funda- 


mental conditions of the action of wave-water upon a8, 


ship, vir, that the direction and intensity of the fluid- 
r at any point is continually changing, atd that the 
diréction of: ‘ig normal to the surface of equal 
PIU pean :through'that.point. Théy based their 

coris“ upon hypothesds ‘respecting : tvave-actlon -that 


‘Froude ina 


sea-wave. On the assumption that the motion of each 
particle on the; surface of a wave describes an exact 
circle, whose diameter is the height of the fave from 
hollow to crest—which with the results of obsèrva- 
tion—and that the motions of all particles lie’In vertical 
planes which cut the wave-ridges at right angles, he 
deduced the theory that the form of the wave would be 
trochoidal, and that the periodic time would be equal-to 
the time occupied by heavy body in falling through a 
height equal to the circumference of a circle whose dia- 
meter is the length of a wave. It also followed that all 
sub-surfaces of eu pressure would be trochoids of the 
same length as surface-wave, but gf a height which 
would diminish with the depth in accordance with the 
*. ~ 
equation ~ m= 1d, where ¢ ig the base of Napierian 
logarithms, L the length of the wave from hollow to 
crest, d the depth of the centre of the circle described by 
any particle below that of the circle described by the 
surface- Cle, r4 the radius of the tircle at the depth d, 
and rə that of the circle at the surface. Prof, Rankine 
also independently deduced the same theory. A striking 
feature of the investigation was the rapid decrease In the 
motions of the particles as they are traced to lower depths. 
Prof. Stokes showed that for all waves of ordinary pro- 
portions, the motion ata depth equal to the of the 
whole wave from crest to crest is only gh, of which 
belongs to a surface particle. The dynamical conditions 
of wave-water being thoroughly investigated and estab- 
lished, Mr. Froude next proceeded to base upon it a 
scientific theory of the rolling of ships among waves. 

The subject was first brought before the public by Mr. 
read ,before the Institution of Naval 
Architects in 1861. He stated that he felt some diffidence 
in bringing forward “ what assumes to be a tolerably com- 
plete theoretical elucidation bf 4 difficult and intricate sub- 

ect, which has hitherto been treated as if unapproachable 
b the methods of regular investigation.” He pointed out 
that the characteristicfeature of the dynamical lawsto which 
it would be necessary to refer the movement? of a ship 
when rolling is the gradual accumulation of angle during 
several successive rolls, the cumulative action thus growing 
up into a maximum, and then dying out by very similar 
gradations until the ship becomes for a moment steady, 
when a nearly {similar series of excursions commences 
and is reproduced ; while in reference to the momentary 
pause, or cessation of motion, it seems clear that it occurs, 
not because the waves themselves cease, or cease to act, 
but because the last oscillation has died out at a moment 
when the ship and the waves have come to occupy, rela- 
tively, a position of momentary equilibrium. his is 
so closely analogous to what happens when « pendulum is 
subjected to a series of i partially synchronous 
with its own excursions, that it seemed probable that the 
laws which govern the latter clas#of phenomena would be 
found, mutatis wmwfandiseapplicable to the elucidation of 
the former also. Tho investigation of the laws of rolling 
motion, when thus regarded, therefore assumed the form 
of the inquiry, { What is the cumulative result of the 
continuous action vit a of consecutive wares 
operating on a givem ship?” : i 
g Tin ardet to determine tus it was necessary first to de- 
termine how each individual wave will act upqn & ship at 
each instant of time; E d the 
ition of morfnentary- equilibrium fqr a y floating: on 
wie, and what accelewating force towards that position 


e 
e 
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will the body experien ce in terms of her m&rfentary 
Madero žl ! 

priori and experimentally that to `a stabilised particle 
floating at Any point on the upper surface of a wave, the 


4 axis of equilibrium normal to the wave surface: 


echar and me ruler 
éle, floating or sı below, the surface, the ^ 
Eon of thamientary equllibrium is that which would place 


Gh cana ory equilibrium " 
mean positions belonging to the various 
ie, Oe a ln y ag with à Close 


assume an SERE tian when inclined in still -water 
deperids on the angl: i 
or effort to become vertical’ in still water, measures her 
effort to become normal to the effective wave surface in 
wave water. The equations of motion for a floating body, 
oscillating in Still water, which had previously been inves- 
tigated, could therefore be applied to undulating water 
by introducing ‘the candition 
i changed with the direction of thé wave’ slope. 


Mr. Froude was not able, at first, to solve the resiilting, 


equation by adopting’ the trochoidal hypothesis He 
therefore substituted the curve of sines for the trochoid, 
which gave him £ form of equation he could deal with. 
Prof, Rankine afterwards solved the equation obtained by 
using the trochoid, but, the results agreed with those 
arrived at by Mr, Froude under the conditions to which 
the investigations applied. e 
The assumptions made*in order to adapt the problem 
to mathematical treatment were (1) that the ship is rollin 
passively in the trough of the sea ; (2) that she 1s 
to a regular series of similar waves; (3) that the waves 
are so large as compared with the ship that she may be 
assumed to accept the motion of the part of the wave she 
displaces ; (9 that the-variations of apparent weight may 
be neglected in comparison with the actual welght; (5)that 
the ship is of such a form as to make her still water oscilla- 
tions isochronous—this being approximately the form of 
the old line of battle ships ; and'(6) that the rolling is un- 
resisted—the effects of resistance in modifying the motion 
equation the brained b Mr. Froud 
uatioris thus o r. Froude, representin 
tho GAEC Ona of à ship aioe waves gs Babe with 
those performed in still- water, are most interesti 
our space will not admit of giving a full analysis 
Their general character mày, however, be appreciated if 
we tall attention to some of th features. 
One‘critical case is that of a ship rolling among waves, 
whose periodic fine synchronisés with her own time of 
oscillation. It maybe readily deduced from Mr. Froudé’s 
fundamental ions. that, if it were not for the resist-, 
ance to folling caused by surface ‘frictfon and forin, a 
ship placed broadside, on to waves which have her own 
periodic’ time, must ültinjately roll completely ever, how- 
small the wave may be. -It is not uncomenon to find 
i the ledgtl of a half-wave ten times the height. Such 
waves would e qo ene of, roll by 1471? at each 
inclinitióti; bo that afk gücéessive,impulses, or three cori 
A e 
d . 
. : 


4 


Mr. Fronde has demonstrated both 2. 


.| haying 


e of Inclination. Hence her stabllity- 


the position of equi- 





; but | wave. She would roll so that her masts w 


| A 
ix peer ef rolling motion is that when the natural time 
iot. 

i 
‘a series of impulses par 


, excursions; and, as we have seen, this 
accordaüce with the observed phenomena o rune 


plete waves, passing a would ce almost a com- 
plete overset. aah this coh on requires to be 
greatly limited by introfusing the element of resistance, 
It is obvious that such synchranism of od and 
ship’s-pexiod must uce most formi ts. Mr. 
Froude produced, the result thus indicated by hig theory 
by direct experiment with floating bodies of such form as 
would give approximate cases of unresisted rolling. He 
immersed a sphere to two-thirds of its radius; a prolate 
spherofi to about the same proportion of its major axis; 
anda body like a flattened orange. was wholly 

a very narrow neck projecting from it above 
is watarlevel, ike the stem of a hydrometer, By an. 
ingenious arrangement for regulating. the periód of thè 
waves it was ' when the oscillations of the 
floats and the wave-period were made to synchronise, all 
the floats were upset after the transit of a very few waves, , 
while a very small change in the natural period of one of 
the floats, made by slightly altering the tlon of its 
centre of gravity, made its viour plainly exceptional 
as compared with the two others, It now refused to be 
completely averset by the series of waves which would 
upset the two others almost at the same moment, though 
it wag itself overset by a series slightly quickened or re- 
tarded according as {ts own period was quickened or re« 
tarded by the altered position of its centre of gravity, the 
oe two being at the same time released from all danger 

cal : 

Another critical case is when the ship possesses infinite 
stability; or an infinitely small radius? of gyration or 
moment of inertia. This is not a practical possibility, 
bat is noticed on account of Aba it gr of & 
ship's tendencj o e in which it may 
posaibly be ar pruached. this case the ship will be 
ser ‘qui her movements and will follow pre- 
cisely the "slope of the wave. The movements of a flat 
board'laid on the water are a practical illustration of this 
condition. The periodic time of such a board may be 
practically treated as =o; and if a ship could be'so con- 
structed as to fulfil this condition, there might be soma 
wisdom in attempting it. It is impossible, however, to 
consttuct a ship that will even approximately fulfil this 
condition, and as an approach to it could only be effected 
by giving her the greatest possible stability, she would 
only the oftener meet waves with which she would 
synchronise and experience the evil consequences of that 
condition. 

One other critical case, the conditions for which are 
deducible from the equation of rolling motion, is that in 
which a vessel exposed to a series of waves performs her 
‘oscillations not in her own period but in that of the some- 
what different wave period. ‘In this case the still water 
oscillations would not synchronise with the wave period ; 
but & relation subsists which enables the increasing slope 
of each wave to just counteract the growing intlination of 
the ship. At the wave hollow and crest a ship under 
such conditions would be upright ; and she w reach 
hey greatest inclination to vertical when she was in 
an intermediate position upon the greatest slope of the 
always 
lean towards the wave. : : : 
feature,of the theory as deduced from the 


oscillation of a ship and the wave period do not 
synchronise, and when the rolling has not become per- 
manent, the ship's oscillations will pass through phases 
analogous to the action ora pennan when subjected to 

s ially syaċhronous with its own 





uction is in 


Thé results, given by Mr. Froude's equation for un-?! 
resisted rolling give, so far as character is concérned, a 
Benny cone view of what actually dccirs.* But, 
quaiititatively,” the angles of oscillation “indicayéd are* 


s 
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(J 
largely in excess of the truth. A most important practi- 
cal circumstance is left entirely our of accountin the ope 
tion, viz., the fact that the oscillations are performed in a 
resisting medium. The laws of resistance to rolling are not 
sufficiently well understood to enable their modifying effect 
to be introduced into a general equation, and a direct and 
theoretical solution of the question thus &ttempted. Mr. 
Froude has shown, however, how in the case of any in- 
dividual ship an, approximate solution may be obtaffied 
with certain mh p of data derived from a single ex- 
periment vri e ship herself, or even with a carefully 
made model of her, tried in still water. He ha% also 
pointed out that if a well-selected series of such - 
ments were tried for ships of different forms, and the 
results tabulated, the series of corresponding solutions 
would enable him to determine, as if d riors, what 
modifications the results of his equation would require 
for any ship whatever. 

The resistance which a ship experiences in oscillating 
through a given angle among waves is practi the 
same as it would be if she were performing an oscillation 
of the same range in still water. If she is set rolling in 
still water the resistance will rapidly bring her to rest 
when the force which caused her to roll ceases to act. 
In the same way, when rolling among waves, the same 
resistance will reduce the angles of oscillation. It is this 
circumstande which prevents bed pias angles being 
reached in the critical case of syn ism, and which, 
at all times, fixes the limiting position to which a ship 
will roli e action of the waves in increasing the 
angle of roll is balanced by the opposing tendency of 
resistance to reduce it. The egate resistance of a 
ship torolling is made up of three : (1) That due to 
the friction of the fluid In moving over the of the ship; 
(2) the direct resistance of the keel and fine at the 
ends to being pushed h the water at angles, 
or nearly so, to their planes; and (3) what: Mr. Froude 
calis the “wave making function,” or the element of 
resistance caused e successive displacements of 
fluid in rolling which affect the surface as waves, and 
travel away froni the ship, thus abstracting from her the 
energy they embody. ` 

The aggregate resistance to rolling being of such a 
character, and contaming elements which in 
different ways with the rate of motion of the surface of a 
ship’s bottom, its exact computation in a particular case 
would be very difficult. Mr. Froude has, however, done 
much towards enabling a ‘sufficiently close approximation 
to be arrived at by direct calculation. For practical pur- 
poses, however, Mr. Froude' s original suggestion of deter- 
mining the amount of resistance by still water iments 


- is employed. A ship is set rolling in still water, and upon 


reaching an angle of sufficient magnitude, she is allowed 
to come to rest under the action of resistance only. The 
rate of extinction of her range of oscillation is continuously 
noted and registered in the form of a curve. It will be 
obvious that the difference in amplitude of two successive 
swings measures the aggregate effect of the resistances 
operating upon the ship, and that by means of a complete 
curve of extinction a measure of the resistance opposed 
by her to rolling among waves may be obtained. 

This is, necessarily, but a general description of Mr. 
Froude's theory, and does not include many details and 
some collateral matter which are of importancein making 
it quite complete; but it mill serve to grve an indication of 
its broad features, . 

Mr. Froude's theory has met with general acceptance 
as being a sufficiently close approximation :o a correct 
expression óf the laws of motion of a floating body among 
waves. Some of the departures from absolute accuracy 
contained in the assumptions necessary to the formation 


‘of the theory, such as that wave-water is ¢ontinually 


a rigid body, cannot 
to accept the dynami- 
displaced fluid as it accepts the 


g its form, and a AUGUE 
therefore, strictly i sai 
cal comlitions of 


statical condigons of its still-water displacement ; and the 
objection that a sub-surface of equal pressure does not 
correctly t the effective wave surface have been 
criticised ; the criticisms have only shown that the 
errors thus involved are very small in amount and have 
no appreciable effect upon the general results of the 

. Mr. Froude has carey aves himself upon the 
existence of imperfections in his theory, but he has con- 
Stantly been at work upon their removal, and upon the 
determination of the tangible amount of error they intro- 
duce into the ultimate result. : 

Mes nde work was I cen at first with a 
practical object, on account . Brunel’s requirements, 
and it has already accomplished great cal results. 
It has led to the conclusion that ships of long periods are 
leastlikely to meet with waves which will cause them to 
roll heavily, and that the rolling of a ship can be greatly 
reduced by means of deep-bilge keels. ese ideas have 
been extensively acted upon in H.M. Service. Our heavy 
armour-clads and other ships of war have been designed 
in accordance with this theory, so as to have great steadi- 
ness at and in manm ial cases their properties 
have been determined Mr. Frouge beforehand, so 
that instead of working in the dark the Admiralty have 
known what behaviour to expect from a ship after She is 
built. The effect of bilge-keels in extinguishing rolin 
was clearly shown by Mr. Froude in 1871, with a m 
of the Devastation, Without up eas model per- 
formed 314 complete oscillations re coming to rest in 
still water, after being inclined to an angle of 84°, but 
with a bilge-keel equivalent to 36 inches in depth on the - 
full scale of the ship, she came to rest in eight oscillations, 
and with a bilge keel double this depth she came to rest 
in four oscillations. The same model when tried amon 
waves which capsized her when no bilge keels were fitt 
only rolled to an angle of 134° with 3 feet bilge keels, and 
to 5° with 6 feet büge keels. These riments showed. 
conclusively the effect of bilge keels in limiting the range 
of oscillation among waves. j 

The importance of bilge keels'was farther tested by 
comparative trials conducted by Mr. Froude of Plymou 
in 1872 between H.M. ships Greyhound and Perseus— 
both of the same class—the former having bilge keels and 
the latter being without them. Mr. Froude also conducted 
an elaborate series of epts on board the Devasta- 
‘fon at sea in 1873 and 1875, and, by means of a most 
ingenious machine of his own construction, obtained con- 
tinuous automatic records of her behaviour. These 
records showed (1) the relative inclination èf the ship and 
the effective wave slope at any instant; (2) the inclination 
of the ship to the vertical at any instant; and (3) the 
period of oscillation of the ship at any time, that Js, the 
number of seconds occupied in completing the roll from 
port to starboard, and vice versd. Prom the diagrams 
opan vhi (D and (2) are traced in the form of curves 

. Froude deduced, as a differential result, thé period 
and angle of slope of the effective wave surface at any 
instant, thus determining it with a much ter degree of 
exactness than that with which the form ore suria wave. 
could be ascertained. s 

Mr. Froude was constantly checking and*correcting his 
theoretical results by the aid g experiment, and though 
he bad succeeded in fully establishing the, true theory of 
the rolling of ships among waves?he did not rest satisfied 
with his success, but had recently made arrangements at 
his experimenting tank at Torquay for proceeding with 
further important lines of investigation by means of 
observations uppn the behaviour ofe models dn waves 
mechanically generated. 

We have only dealt with Mr. Froude’s labours in con- 
nection with the question of the rolling of ships in this 
number, antl must reserve a description of hie investiga- 
tions into the laws of resistamce and propulsion, which 
are at least of equal importance, for another occasion. 

(Zo bs continued.) : z 
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THE COLD WEATHER OF LAST" WINTER 
: AND SPRING i 

HE winter and spring just past will be historically 
T memorable for the obere dented cold weather 
which has been the outstanding characteristic. More 
intense cold has no doubt been experienced in former 
years for single nights, or for brief intervals of a few days, 
than has been recorded anywhere in these islands during 
the past six months; but for upwards of a century since 
thermometric observations of the temperature of the air 
began to be made in Great Britain there has not 
eo far as these observations show, a tract of weather so 


as respects duration and intensity combined, as has' 


cold, 

prevailed during the half year ending with May. s 
From January, 1764, we have a consecutive series of 

monthly mean temperatures before us from observations 

_made on the south shores of the Moray Firth and of the 

Firth of Forth, From this unique and valuable record 


we give the following periods of cted low tempern- 
tures extending over intervals of from five to ten months, 
which have in North Britain d the past 115 
years, the amount ef the depression below the means of 
the manths being at least ghree degrees :— 
Deto of Cold. igs Under mea 
‘ months. the monthe, 
Febeuary-November, 1782 10 - su 
euuary-August, 1799 — ... 7 -38 
A 1800 6 -33 
November -A : -8 6 -35 
1812 6 -3" 
October March, 1813-14 6 zd Š 
November-A 1815-16 IO -3'5 
unnary-May, 18 SUV. ae 5 -4'2 
an Mam 1855 ... ee 5 -35 
— April, 1859-60 ... 5 —3'0 


Of these periods ¢he most intense and, excepting that 
of 1815-16, the most protracted cold was that of 1782, 
when, during the*ten months beginning with February, 
the temperature was 5?'1 under the mean of these months, 
the deficiency being 5°-4 for the months from Febru- 
ary to June, and 4*8 from July to November. It may be 
noted that of these ten periodseof protracted cold weather 
mone occurred from 1764 to 1781; there were no fewer 
than seven during the next thirty-four , and during 
the sixty-three years which have elapsed since 1816, only 
three such «old periods have been recorded. . 

Happily the i development and extension 
of meteorological observation which has taken place in 
Tate enables us to define with some precision the 

bution of the great cold of 1878-79 over the British 
Isles. For this purpose we have issued ninety-two 
places well distributed over the United Kingdom, and 
calculated their mean temperatures for the six months 
from December to May, and compared them with 
Buchan's mean temperatures and isothermals of the 
British Isles, 

From the results thus obtained, it that this 
cold weather was felt in its greatest intensity in Central 
pork eii where, within a circuit roughly defined by a line 

g near Stonyhurst, Shrewsbury, Cirencester, Ox- 
ord, Audley End, Yarmouth, Kelstern in Lincolnshire, 
and Durham, the depression of the temperature below 
the means of the six months excdeded 6^o, falling to 6^7 
below the average at Cirencester and 7^4 at Shrewsbury. 
Large portions of the south of Scotland between the 
Solway ant the Firth of Forth and in Perthshire had 
also a mean temperature for the period fully 6^0 under the 
average. Northwards thrpugh tral Scotland,as far as 
Lairg in Sutherland, the depression of temperature was 
only about 5^0 below the average; and this appears to 
have been about the detciiney experienced over central 
Ireland, falling, howefer, to 5*7 qt Armagh, and 5°°3 at 

. 
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‘relatively milder aleng the east c 


IST 





round 
the coast the cold was less intefise’ than in the interior. 


Lissan, on the west of Loch Neagh. ‘Everywhere 
were fronPaedegree to a degree and a half 
and still milder on 
the west coast; indeed, Shetland, O y, the Hebrides, 
the south of Ireland, Scilly, and the Channel Isles had a 
mean temperature only from 2°% to 3"o below the 
avergge temperature of the period, so tly was the 
conserving influence of the ocean felt on éhe temperature 
of placts in the west and south during this memorable 
cold weather. a T - 
During these six months, the greatest depression 
temperature, absolutely as well as relatively to the 
monthly means, took place in December and January. 
If the monthly means be only looked at, the nbso 
per ane us d on during the period was in 
, in the es of Cumberland and D 
and along the upper reaches of the Tweed and Clyde, 
with their affluents. Within this region the mean tem 
rature of December, reduced to sea-level did not 
above 29^, falling at some places as low even as 27^'5. 
The week of intensest was the second week of 


Tem 


December, when the mean temperature fell at many 

places in Scotland, and Ireland, to from 15*0 to 

18°o below the average of the season. 

If we look at the monthly mean tem of the 
with their & with tbe 


VA ides f d of th tracted 
view of ascertaining uration e most 

iods of cold weather which have occurred aring this 
ong interval of defining as na S of cold 
weather an interval of during which mean tem- 
peratures of the months were continuously under their 
averages, we find that there have occurred four such note- 
worthy periods of protracted cold weather, during which 
the mean temperature of no month included in it rose 
above its a These, arranged in the order of their 
Gurdon ae (37 A period of 19 months, extending from 
September, 1798, to March, 1800, the mean temperature 
of this long period being 2°8 below the average; (2) A 


period of 17 months from S , 1859, to January, 
1861, which was 2°'2 below average ; 5 A period of 
15 months, from October, 1815, to December, 1816, which 


was 3°0 below the a 3 prse red I4 
months, from Feb , 1782, to 1783, the mean 
temperature of which Ry 4°'4 below the average of the 
months. It is thus only too evident that while the cold 
weather most of us have been suffering from these six 
months exceeds in intensity any other past period of cold 
weather in these islands of like duration of which we have 
an exact and authentic record, the temperature observa- 
tions of the past 115 years disclose to us tracts of unsea- 
sonably cold weather, two or even three times more pro- 
tra than the interval which has yet ela) since the 
pesen cold set in with such intensity and persistence in 

ovember last, E 


. THE ICE CAVERN OF DOBSCHAU? 

WV BILE on a tour in Hungary last summer eps the 

op ity of visiting an ice cavern near town 
of a the discoverer of the cavern ‘kindly con- 
ducted me through it wished me to make it known 
to the English public; with this object in view I have 
written the following short account :— 

The cavern is situated to the north-west of Dobschau, 
and is roached a narrow winding limestone 
valley, “ the Stracenace fib" It has a general direction 
from west to east in the interior of a mountain whose 
slope faces north; the descent into it varies [rom oblique 
to precipitous, the entrance, which Is very narrow, being 
situated atthe highest point of the cavern; the ice con- 
sists of innumerable layers frozen together ane upon the 

x lettle Kaecha: 

a, tho Mares eden an Unt Hae being Ig the peal cae 
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Fra. r.—Portion of the Great Salo.n. 





Sune 1251879] 


NATURE 


153 





other, and.assuming various fantastic shapse.e The total 
surface.of ice and rock is: 8,874 square metres, that of the 


former being 7,171 square metres, of the latter 1,703 square. |' 


metres;-the mass of the jee 
metres, -o 7 £ i 

The cavern consists of ‘two parts, an 
stage; the former is reached immedia 


amounts to 125,000 cubic; 


n 


per and lower |'thirteen lunatio 
y after leaving | the new-móon of 1879, May ab. We notice some of the 


e 
THE VISITATION OF TĦE ROYAL 
| t+ OBSERVATORY ' : 
Ó Saturday last the gnnual visitation of the Royal 
X^ ^ Observatory was held, when the Astronomer-Royal 
‘read hi$ annual report,~ which refers to a period of 
frorn the new moan of 1878, May 2, to 


the entrance, its: floor ‘being-formed of ice;,its roof and |'most important points in this report :— 


walls of limestone; it 1s partially divided into two une 


e” Considerable alterations’ have been miade in the great 


chambers, the small and great saloons), (Fig. 1), by a | equatosial; so as to make the instrument easy for use with 
curtain-of rock descending from the roof ,The small į the logg half-prism spectroscope. The declination axis 


saloon is not-situated'on same 
level as the great saloon. In the 

t saloon are three ice pillars 
Fig. 1); they are translucent, and - 
down the cylindrical hollow of one ~ 
pillar there is a continuous thoggh 
small:flow of water; in addition 
there are numerous other ice orna-, 
ments which have received fanciful 
names, : The eastern end of the 
saloon is contratted into- a very 
narrow corner; at this point there 


has bgen a lindil cormpsponding ,; 
toa rus epression in the 
slope.of the Duosa Mountain, in 


which: the cavern is situated. In 
the small saloon to the right of the ` 


entrance is a wat composed 
entirely of ice. ; 

- The lower stage consists of a 
corridor (Fig. 2) following the south 


side wall of the saloon; the down- 
ward prolongation of the dome- 
sha rock wall of the saloon - 
forms the south corridor wall, while 
the naturally formed cross-section 
of the ice constitutes the northern. 
The corridor erigi vue pi of E 
two portions, a right gnd leftwing, . 
ted by a mass of ice; this 
has now been bored through. ‘Fhe 
entire length of the corfidor is 209. 
metres, oo, 25,9 : 
The right corridor wing x reached : 
from. the sma]l salogn.by going . | 
down a steep flight of steps throug 
a natural ing ; the mass of ice 
whose upper ce forms the floor 
of the, saloon after touching the 
roof suddenly terminates so as to 
make a nearly vertical wall-to the 
corridor; the floor of the latter sinks. 
down into the depths below,, ter- 
minating in a mass of dris; this 
point ‘probably forms a natural 
outlet for the water. . H 
- In the left corridor-wing is a d 
magnificent ice structure termed — PS 4 
the Grotto (Eig. 2 EAE o ke fi 
The cooling of the air and the , . 
permanent low, temperature (the . 
mean of the year being =°86° C.) 
of the-cavern are due to its height . 
and northern aspect, as well*as to its narrow open- 
ing and contrfcted exit canal, and to its floor gradually 
sloping inwards; as a result -of this, the water is con- 
verted ifto ice, did*the permanence of the. latrer thas 


in . . . $ 4 shins 
Through the kindness of-Herr Rufitoy, the discoverer, 

and-Dr, Pelech, I have been enabled to. obtam theilgen 

of the wodlicuts. : i " 
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being meridionally excentric by 14 inches as regards the 
polar axis, the o ing-chair may be made nvailable for 
eye-observations and for spectroscopic observations re- 
spectively, by reversing the instrument in hour-angle so 
as to take advan of this excentricity. 

With regard to the numerous group of thinor planets, 
the Berliryauthorities have most sdi given attention to 
the ‘Astronomér-Royal’s represcntation, and we have now 
a most admifable and comprehensive ephemeris, 
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The meridian obstrvations of starsare directed primarily 
to the determination, with*the greatest attainable P 
of the places of 215 fundamental stars observed - 
out the day and night, and these are, supplemented by 
observations of stars taken from a working catalogue of 
about 2,500 stars. About 1,300 of these stars were ob- 


served in 1878, forming a larger annual catalogue than 


e. 

As might have been expected, the Astronomer-Royal’s 
yep eee ee i ory. 

er a fine autumn, the weather in the past wi an 
spring has been remarkably bed. More than an entire 
lunaton was lost with the transit-circle, no observation af 
the moon on the meridian ing been possible between 
January 8 and March 1,28 period of more than seven 
weeks. Neither sun nor stars were visible for eleven 
days, during which period the clock-times were carried 
on entirely by the ing rate of the clock. The 
accumulated error at the end of this time did not exceed 
os 
. __‘ During the past year, spectroscopic observations have 

Eee uc und 3 ed, in order that the reduc- 
tions of accumulated PE D observations might 
proceed more rapidly. sun's chromosphere has been 
examined on seven days only, and, on five of these, 
prominences were seen. Two measures of the displace- 
ment of the’ F-line in the spectrum of a Virginis, and 26 
of the 5 lines in the spectra of 6 stars (3 of them not 
peer examined), as compared with the corresponding 
Ines of hydrogen and magnesium, have been made. In 
five of these, though the stars were of the second 
magnitude eal. a dispersive power equivalent to fifteen 

i of 60° wasused. These observations were checked 
Ey reference to the F or 5 lines in the spectrum of the 
moon or of the sky. The em of Brorsen's comet 
has been examined with the Pw Np Uescope, and 
that of the eclipsed moon on 1868, August 12, with the 


le-prism spectroscope. 
A ME EDotographs of the sun have been taken on 150 days, 
and 228 of these have been selected for preservation. 
The photographs show a complete absence of spots on 
121 days out of 150; and on comparing them with those 
of the preceding year, when there was an absence of 
spots on 66 days out of 156, it appears that we have not 
yet puse the minimum, 
“ The following are the principal results for magnetic 
elements in the year 1878 :— 





Adde aa WHEY | 18e 4g 
5 (in English units). 
Mean horizontal force... | 3.209 (n Merle units). 


Mean dip ... 12 (by 6-inch needles), 


67 38 59 (by 3-inch needles). 


* The magnetic reductions for the years d to 1876 are 
nearly completed. The results are exhibited in the form 
of annual and monthly mean curves of diurnal inequality, 
as in preceding investigations, the absciss showing the 
variation of pene eclination, and the ordinates that 
of horizontal force, throughout the twenty-four hours, 

. The annual curves of diurnal inequality are now complete 
for the period of thirty-six from 1841 to 1876; and 
from the great length of this series of observations,” the 
poe hag sae goes on to say, “ all made on the same 
system and with similar instruments, most important 
inferences may be drawn, both as to the laws of diurnal 
inequality in general and its c in different years 
and seasons, ahd as to the connection between etic 
phenomena and sun-spots. These annual ow a 
well-marked change in close correspondence with the 
number of sun-spots. About the epoch of maximum of 
sun-spots they are large and nearly circular, havihg the 


Ẹ 37 10 (by 9-inch E 


same charatter as the curves for the summer months; 
whilst about the time of sun-spot minimum they are small 
and lemniscate-shaped, with a striking resemblance to: 
the curves for the winter months, e think with the 
'Astronomer-Royal that it may be worthy the considera- 
tion of the Board whether the whole of these results, with 
any modifications that experience suggests, should not be 
printed and circulated as a separate volume. toa 
“The monthly curves, 1865-76, have been formed for 
three periods of four years each, corresponding roughly 
1 eal of mintmum, and mean of sun 
and the whole series stands thus (the general character 
the curves being added) :—1841-47 (curves) mean; 1848- 
57, small; 185 large in summer, small in winter; 
1865-68, small; 1869 72, very large; 1873-76, mean, The 
maxima of sun-spots occurred in 1848, 1860, and 1870, 
and the minima in 1844, 1856, and probably in 187 
“The connection between changes of KREN 
netism and sun-spots,' the Astronomer-Royal states, ‘is 
shown in a still more striking manner by a comparison 
which Mr. Ellis has made between the monthly means of 
the diurnal of declination and horixental force, and 
Dr. R. Wolfs ‘relative numbers” forefrequency of sun- 
spots. It appears from this shat not only is there a 
eral correspondence in the two sets of phenomena, but 
at the 1ninor irregularities of the sun-spot curve are re- 
oduced in the curves of diurnal magnetic range; and 
er that the well-marked annual inequality in the 
latter is itself variable, being greatest at the time of 
maximum of sun-spots and least at that of minimum. It 
wil be an interesting inquiry, when sun-spots become 
more numerous, to determine whether the present paucity 
of earth-currents is connected with the fewness of spots.” 
The Astronomer-Royal, these researches, has en- 
dorsed the work we owe to Sabine, Broun, Stewart, and 
others, ^ 
The Report states that the Westminster clock has not 
been quite fo well regulated as usual. «During the period 
to which this Report refers, its error exceeded Is. 0n^77 
days; on 15 of these it was'between 7s. and 3s, on 4 
between 35. and 4s., and on 1 day it exceeded 4s. : 
With dto the lagt Transit of Venus resulta, the 
Er year has been occupied in potting 1eports and calcu- 
ions in a shape adaptedeto eventual printing of the 
account of the whole enterprise. With re to the 
Transit of 1882, the Astronomer-Royal informs us that the 
general impression appears to be t 


t it will be best to 
confine observations to simple telescopig observations 
or mcirometer observations at ingress and if 
RB at places whose longitudes are known. For the 
phenomenon (accelerated ingress) the choice of 
stations 1s not good; but for the other phenomena (re. 
tarded ingress, accelerated egress, retarded egress), there 
a to be no difficulty. The adoption of a south- 
polar station seems to be practically abandoned. e 
With regard to the numerical lunar theory, the Report 
states that the incessant pressure of the business of the 
observatory has prevented the Astronomer-Royal ad- 
vancing so rapidly as he had hoped. “The solar per- 
turbing forces are all computed to 107 in:gll cases, and 
to 10-8 and 10-9 in those cases in which large factors are 
introduced by theory as necessary for obtaining the cor- 
rection to tabular coefficients from discordance of com- 
puted deductions places onone side, with solar forces 
on the other). lunfr places with the same argu- 
ments, first computed to 1077, are now ded to 10% or 
Bl the powers of radius vector. {The computations 
of the same kind*for the other assufhed elements (longi- 
tude and latitude) are not begun. In regard to the 
discordance of anifual equation, fo which I called atten- 
tion in the last Report, I suspend my judgment I have 
now discussed the theory completely ; and, in Boing into 
details of secular chan I at time en on 
that which is the foundatjon of all, ndimely, the of 
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excentricity of the solar orbit, and its result ìn «producing 
lunar a on.” Ne 

With reference to the of reducing the 
extent of the printed volume of “Greenwich Observa- 
tions,” the report concludes with some.of the suggestions 
that have been made by certain members of the Board. 
The introduction, it has been d, might to same 


extent be No uction, it is though 
should be made, fo regard to the details of merid 
and altarimuth observations. 


To the-strong appeal made for extension of the spectro- 
ones on of stars, in reference to their motion in 
the of sight, the Astronomer-Royal has given a tacit 
response by the modification of the S. E. E 
so as to facilitate that extension. “The tendency of 
external scientific movement,” he remarks, “is to give 
great attention to the phenomena of the solar disk (in 


which this o Pught undoubtedly to bear its 
part). And I personally am most unwilling to recede 

m the existing course of magnetical and meteorological 
observations. these, however, are inferior in im- 
portance, with regård to the question now before us, to 
the extent of printing the original details of astronomical 
observations.’ 


* The general tendency ‘of these considerations is,” the 
report “concludes, (45 increase the annual expenses of 
the Observatory. And soit has been, almost continuoualy, 
for the last forty-two, years. The annual ordinary ex- 
penses are now between two and a half and three times as 
great as in my first years at the Royal Observatary. I 
would fain flatter myself that the value of its results has 
in a greater degree.” 





NATURAL SCIENCE DEGREES AT OXFORD 


DE ODLING, replying in the Tiwes to Canon 
Liddon's letter, referred to in Na vol xx. 
'P.132,maintajas that unless some little is con- 
sidered absolutely essential to a liberal education, there 
can be no for refusing a degree in arts to students 
who, though unacquainted with Greek, are familiar’ with 
such hke studies as geometry, arithmetic, and astronomy, 
which equally with dialectics, -and rhetoric, 
have been counted m stime immemorial among the 
liberal arts. And assuming the compulsory modicum of 
Greek ‘now brought up by mathematical and natural 
science students to be a non-essential element of their 
liberal education, as certified to by a degree in arts, how 
can a d in arts be hereafter refused to advanced 
students of either of these subjects who, while still bringin 
up Latin, shall in future offer a considerable amount 
, together with some amount of both mathematics 
and scienco as a substitute fór the present 
med a Pod m 
r. ing, rather than degrade science by awardin 
its graduates an inferior degree, seems ccu 
the little modicum of Greek at present required for a 
pass; he woüld have been contented with Canan Liddon 
objection is not to incu] Greek, to the slur 
"e "e Do on natural science. 
on Liddon replies that, in ing of the educa- 
tional advantages of Geli, bie eas in Dart nie of the 
iti percer Du mistaken in thinking 
e new d@gree was intended as anything but an 
honourable distinction. No one could suppose, he be- 
lleves, that the majdr®y of the present Gouncil could be 
unfriendly to physical science, | The appeared to 
him to be drawn almost exclusively fm-ihe interests of 
natural science students; and with a view tp'relieving 
ai of an®incongenial study. I 
a subsequent letter Dr. Odlin otes a passage 
from a lecture delivered by Dr. Whewell some twenty-five 






Jervicola; the other ona 





e 
ears Ago. In the course of showing that the great con- 
laias made to intellectual education by Greece, 
Rome, and modern Europe in succession have been 
geometry, j dence, and physical science respectively, 
€ wrote as follows :— 

“í Our intellectual education now, to be worthy of the 
time, ought to include in its compass elements contributed. 
to it by every one of the great epochs of mental 
which the world has seen. 
in elementary 
would be as 
mind fd most 


of intellectual education up to m y 
step by which, in modern times, science has sprung up 
into a magnitud e aao poe ee to her ancient 
dimensions should exercise its influence upon modern 
education, and contribute its proper result to modern 
intellectual culture." 

H the further discussion has been ed 
until Mi Term; by that time it is ho that 
some method will be found by which natural science will 
be honoured without hurting the feelings of any one. 
We may state that the Council of the Cambridge 
recommend.to the Commissioners that power be given in 
the statute to recommend degrees in science (B.Sc., 
M.Sc., D.Sc.). 





ON SOME MARINE ALGE r 
THE successor of Harvey in the Chair of Botany in 
the University of Du has taken, as his eminent 
r did, the for the principal object of his 


study. In 1877 Dr. E. P. Wright published in the 7rans- 


“actions (vol. xxvi. Science) of the Irish Academy 
two memoirs, one on a green cs enini (CAJorocky- 


trinm CokwiH) parasitic in the mucous tubes of some 
diatoms, in Polysiphonia urceolata, and in Calothrix con- 
te. deprived of CREDAT 
(Ratsophydism Dickronii) which develops itself in the 
cells of an Ectocarpus, and which has been taken, at least 
in one case (£. crinitus, Harv.), for the fruit of an Ecto- 
carpus. This present year the Transactions of the same 
Academy contain two additional memoirs by the same 
author, which are accompanied by three coloured plates 
drawn by Tuffen West. latter memoirs seem to me 
iid as hana oh uve fle re executed after a manner 
which one does not always meet with in the writings o 
the British algologists. Dr. Wright has studied the 
ne ing plants, an Innovation on which he cannot be too 
much congratulated. One would only wish that his exact 
and minute observations on the pment of organs, a 
subject in which he has shown himself at home, had been 
joined to an ental determination of their functions, 
a determination which morphology by itself is powerless to 
declare tous. It is easy to prove this latter statement 
by a few instances taken authors whose abilities have 
been placed beyond all doubt. Thus it has been said over 
and over again—N i himself believes it (“ Algen- 
Ene, B ATL ig. 34; 6)—that the sts of 
e Nostocs are re uctive bodies, while experiments 
the most easily e prove that they are nothing of the 
sort. Cramer (* Phys. ve Untersuch. tber die Cera- 
micen,” Heft 1, p. 125) mistaken the oit hase 
Bonnemaisonia for young ined a Dr. Wright 
as we will sbów OD, himself the victim of a 
similar error. Morphol: is not like the spear of 
Achilles; t does not heal the wounds which it makes. 
Griffithsia setacea is a pretty, red alga, well known to 
c !-FKron the French of Ed. Barnet, i 


m hear ead speculation and reasoning. 
i f 


times, so the grand 
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. 
all collectors of matine plants, It is composed of branched 
filaments made up of large cylindrical cells placed end to 
end in a single row. When it js in-fruit, the filaments are 
futnished with short branches termigated by a globular 
inyolucre, in the interior of which are ran the repro- 
ductive bodies, How are these formed, and how do these 
filaments and appendages grow? Whaf modifications do 
the cell-contents, experience during this formation,and 
port Thesg are the pon explained with a good, 
. ded] of clearness by Dr. Wright in the first of the two 
latter memoirs referred to (on the cell-structure of G. 
setatea, and, on the development of its antheridia and 
tetrasporés). Referring to the memoir itself for details, 
l would only call'attention to a peculiarity noticed in 
the development: of the involucre. The rays which 
compose it také-théir origin in a circle from the penulti- 
mate cells of particular ramuli, formed by a small number 
of cells and slightly tlub-shaped' at their superior extre- 
mity.' Thése rays are not at once free. Detached 
from the protoplasmic mass on which'the apical cell reposes, 
they for & long time increase underneath the common 
membrane 'which ‘clothes the frond, and they are only 
made free somewhat later on by the rupture of this 
membrane. First of all figured, but very imperfectly by 
Derbes and Solier, well represented from life by Thuret, 
this peculiar disposition ıs shown by Dr. Wright as made 
clear by tte use of reagents, and it would appear to be 
eer miet with in the genus Pandorea, recently described 
y J. ines 

In following from their first appearance the develop- 
ment of the apoie dieat o on the rays of the 
involucre, Dr. HERE ob that the cells destined by 
their origin and their position to form the tetraspores, 
did not ali comport kemsa in the same manner. 
Some of them produced the ordinary four spores, but in 
the interior of the others globular cells arose provided with 
a beak, from which there came out colourless corpuscles, 
wonderfully like the antheroxoids of the Floridege. The 
resemblance of these bodies to species of Olpidium 
did not escape Dr. Wright, but struck by their constant 
presence on the specimens which he examined, by the 
regularity with which they appeared on determined points 
of the involu he thought they might be regarded as 
the antheridla of Griffithsta setacea, and here he has over- 
looked the fact that true antheridia, of the ordi type 
in the Florideæ, had long sictce been described and figured 
in this very species by Thuret (Ann des Sc. Nat. 3 ser. 
Bot. Tom. 16} On this occasion Dr. Wright, however, 
records an observation as new as interesting, viz, that he 
has seen the cq. es as they left these wrongly imagined 
antheridia perform “movements "after ‘the -manner of 


amoeba, nc 


In the second of the two memoirs, having for its title 
“On the Formation of the so-called ‘Siphons,’ and on the 
Development of the Tetraspores in Polysiphonia,’ the 
author describes with much care the method of the for- 
mation of the frond in Polysiphonia urceolata, and very 
exactly proves the relation ip existing between the “tube 
central" and the “siphons,” and between the siphdhs 
themselves, For a great part he therein only confirms 
the results of those preceding him in such investigations, 
for the history of the development of the frond in Poly- 
one has been almost exhausted by the works of 

aegeli, Kny, and Magnus. I am almost afraid that an 
analysis-of these minute details would inspire the reader 
with that horror which, according to Naegeli, such morpho- 
logical researches bring with them to ‘the systematic 
botanists, but I cannot bring myself to omit extracting 
the following e, in which some curious vital pheno- 
mena are’ incidentally’ described by Dr. Wright, as he 
found them to ‘exist in the cells of Bryopsi A 

“Under the-influence of kome Tonal irritatios, which 
mist not’ be enoughto injire the cell wall ef the speci- 
men under examination, the denser portion of thé proto- 


plasm wille&en be found to draw itself from the upper 
part of these cells. As it does so, the very conspicuous 
chlorophyll granules will be seen to be drawn together 
until they become pretty tightly packed., There is an. 
apparent rounding off of the.upper portion as ‘it’ gets 
drawn down in the tube of the E vall and unger a low 
power of the microscope this convex surface seems pretty 
sharply defined ; but turn on a high quarter of an inch or 
an Akin of an inch objective, and a very remarkable 
phenomenon will present itself—for there ‘will then be 
seen a mass of pseudopods not easily to be forgotten and 
difficult to descnbe under any other name ; they stream 
away from below the apex of the cell wall, converging 
downwards until they are lost in the centre of the convex 
margin of the Within wing mass of protoplasm. Here 
they are broad, while towards the. apex of:the cell they 
disappear thro their very tenuity. .Coursing down, 
alo ese pseu very minute granulés can be, on 
careful focussing, detected ; these are ultmately lost in 
the denser protoplasmic mass which engulphs them. This 
streaming goes on for a while, until all the proto at 
a certain density is drawn into the low&r mass ; 


is then 
finally rounds itself off'and forms am independent cell: 
wall in front, which ofcourse will be below the er 


growing poiht of the cell. There is apparéntly no plastic 
toplasm remaining above this—no' small disc even of 
omogeneous mucilage to be seen ; all the viscid proto- 
plasm seems to have gone to the rear, and it would appear. 
as if the upper portion should now become sphacelated— 
peus 'disappear—and a new apical growth proceed 
om below it ; but this is not so; there is life in the front- 
still; it goes on growing as before, and in process of 
time it will be found to leave in its rear dense chlora hyll- 
bearing protoplasm, and so on through the several layers 
until the punctum itself is, as before, reached.” 


OUR ASTRONOMICAL COLUMN 


BigLA'S COMET.—As bearing upon,tHe possible re- 
turn of Biela's comet during the latter part of the 
present year, it will not þe out of place if we here sum- 
marise the results of an investigation made by Prof, 
Oppolzer in 1873, on the possible connection of the comet 
discovered by Mr. Pogsof at Madras on December 2 
previous, with Biela’s comet and the great meteoric’ 
shower of November 27, 1872. It will be remembered 
that the comet in question was found in consequence of a 
telegram sent by Prof. Klinkerfues to Madras immediately 
after the meteoric display, to the effect that Biela’s comet 
had “touched the earth " on the evening of Nove 
27, and urging Mr. Pogson to search for jit near the star, 
Sentai. From the Meitas observations on the nights 
of December 2: and 3 n only occasions on which the 
weather was favourable), as they were first approximately 
reduced, Oppolzer derived the following data :—* 

1872, December 3'0 M. T. at Berlin. 
Comet's geocentric longitude (A) ace 223 I5'6 
5 35 latitude {8}  ... — 20 109 
And the unit of time being a mean solar day, 
da dB /. 
zi UPS gyra t46 3 . i 

At a subsequent time Mr. Pogson published more, 
accurate positions of, the comet than those at first com- 
municated, which would give the following similar data; 
differing, it will be seen, in no material degree from those 
adopted by Oppglzer :— ee ° 

1873, December 3'0 ie at d 
as * ap ge ZA wg 48 
A... 223 s an. ao 86 e 9 3i 

It had soon been found, as might have beef expected, 

that no satisfactory conclusióf could be arrived d by. 


n £464 


‘comparison of Michez's elements of Biela’ s ‘comet 
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his method of calculation in No. 1,938: 
of runde Nachrichten, to which wè must: 
refet the teader, as. an outline” of: it would unnecessarily: 
extend-this note; He makes threo’ assumptions as'tb the 
distance of the comet fromthe -earth dnd deduces three 
orbits for comparison with the orbit of Biels's comet, as 


follow :— - 
w c9 ' o Bee 
Distancë asmed es oag 0°08 o'12 — 
Mean anomaly Xs eee +4 7 - 5 68 = 5 48 tula 
Long. of perihelion ... : I4I 9  I5L50 109 45 
ascending node 247738 2.44 :242 13^ 245 50 
on T 9 M IO II:46 12, 22: 
Angle of excentricity.. > 51 5417-- 56 49 48 48 


It'/must be added that’ Oppolzer pre-supposes the comet, 
niae oie sd Pn same sess mapu u ar of 
i oe aeri ee motion being’s30’"1 ; 
hence with the above mean anomali Sikes Lente 
the dates of perihelion sge orie Llega 
would be respectively E 53 January 6°7, and 
January 6°5. 

The similarity. of these systems of elements is-striking ; 


4 


only in the ae crate are there compara- 
tively large the age Oppolzer o may 
not & 80 poss en d it. is that 


Michez's elements do not include: the effect pred 
rer dag 1872,:nor those which might just have 
m the pq approach 
of the comet to the earth on the nig Pu the meteoric 
shower. The great difference of nearly three months in 
the pene however, he regarded as against 
the mui M ea object with Biela's comet, though from 
which*the disintegration of the camet might 
jede occasioned, this circumstance might not really pos- 
sess all its apparent signification. general conclu- 
sions may be stated thus:—It pay be asserted with 
confidence that assuming the distance of Pogson’s comet 
from the earth December 3:0 tó have been within the 
limits o'o4 and o'12 of the eartifs mean distance from the 
sun, we are led to elemenfs which show a remarkable 
resemblance to those of Biela's comet, as well as with the 
course of. the great shower of meteors on November 27 
1872. When the distance is much increased we find | been 


a certain conclusion be attained. Nevertheless he con- 
siders the striking coincidences following on arbitrary 
assumptions, taken together, militate strongly in favour of 
the approximate correctness of his assigned distance, Thus 
there seems to be under the above suppositions as to the 
comet’s ieee Nee IP connection with the 
meteor-shower of November a7. If ed pia e acus 
mation, it is assumed that thé comet at 8 P.M. on day 
cone cles eer , that the differential ed 
variation of the a gon ya gn 
an hypothesis, Which in«he case of a con not 
differ much from the truth, will be deduced: from 
the three valueg for‘ the distance of the comet on 
December’3, rau 0'061, 0'071, and o'080; com- 
patitig these vales with ih ded quc it is seen at once 
that an agreement is fhe final value, 
wher?the distance = 0:07 nearly. "This reel t Oppolrer 
urges ds highly déserying of note, and"in:his opinion 
alriicst’‘ nstrates the connection “of. the «swarm of: 
niéteors with the ‘comét.' Pn the oon eee that E 
tus VS of the’sldp ‘élécpénts must be, sey that tha eae 

systems (4) and (a) €onsitlering further’ the' Sith od on’ 





longitude 
value Which also falls en del the limits (AYand (B 


journey. . He has: 


65?-9, heliocentric longitude, and 
pave Onal ta the’ meteor-shower 
cere pet epu node, so the 
eee ED 

Further, if the distance of the comet from the earth is 
calculated from ths ‘above elements forthe time of the 


arses wer; he Fob Wing a is toned 


Ue 07009 : "TENA o'o53 
E REREN PE ENEE 607 for the distance 
M e Up tart QUE d QE oximatlon of 
tle comet to the earth at thd tirs of thé shower. ' Calcu- 
the tres nyse the coniet’s rádius-vector for Noveinber 27'3,* 
pire logarichimically 
c 
otoa ' 99950 - . 9°9908 


while the log. distance of the carth is 99940. Conse- 
quently with elements A and- the comet I» a little out- 
side the éarth’s orbit, and with elements C it would occupy 
a position within it. in i “At tho first glance it will ap 

probeble that the last relation must 

place, or the e certainly have been detected 
ere it reached its least distance from our globe. On the 
one side, from the uncertainty af the data for calcula- 
tion, the results may be ‘considerably in ¢rror, on the 


'| Other there may be- same probability that the comet was- 


visible.in the southern hemisphere, and we might have 
received intimation that a comet of great brightness and 


with rapid motion was there. Calculating 
ipa oh is MM E geocentric place, 
there result—. 
i c 
XU ous hia ér di s ipo? GÀ ura 18o" 


B o. 4 IE e. — 75 6 s —— 88 
so that, in fact, with thersystem B, which appears to ap- 
h nearest the truth, the circumstances of visibility 
oen southern hemisphere would be favourable. 
all these circumstánces, Oppolzer thought it 
Men be granted that Pogson's comet stands with high 
decane? furo mercer relation with the meteor-shower of 
ovember 27, and that it is possible the observed object 
was one of the heads of Biela. That the second head 
was not found, is not decisive against this, since the same, 
on account of close oximity to the earth, ht have 
poe A isse stay ir clair ths vens, 
and pede from its greatér relative distance, might have 
considerably fainter, so as easily to escape detec- 
tion. Thus, at the time of waiting e per on the sub- 
ies Oppolzer was of opinion e connection of 
iela's comet with Pogson’s object and the meteor- 
shower was by no means to be regarded as improbable. 





GEOGRAPHICAL NOTES 


HE GV Pe DUshies a to prn Cate ne QUEE 
from the celebrated Central Asian traveller, M. Prjevalsky, 
formerly a colonel in the Russian army. At that time he 
was*on the river Buluguna. He had marched 600 versts 
Hom pasas eng” the nem and would imme- 


diately set out for uu els e southern Altai 
i of! expedition were in 


mountains. 
good e c 

.THE Alexandria correspondent of the Datly News sends, 
some details. buses Pinto's recent journey across. 
Africa from, han., He tells us little that 
has not been already adë known, and we shall look with 
e poi for Pinto's promised work. Science has evidently 

considerable attentiont rom, Major Pinto during ns 

home a collectfon of 1,800 


plants and, a superb. co. on of birds and insects.” 


Astronomical and observations have been 
taken ; a tfe route, and several volumes af notes made, 
with ma The Coando, which flows into the sas 
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for the know of the Daily 
t he places Major Pinto in the 


es 


the enthusiasm, if n 
News c ndent 
“ first rank of African exp 


THE International African Association have received 
letters from MM. Cambier and Dutriegx down to March 
16. They state their intention of remaining at Tabora 
till the end of the mastka, or rainy season, which, com- 
mony eae t the begi eol May. M. Cambier says 
that he has blished friendly relations with the Arabs, 
and that he has ample resources for the ngxt' year 
without further supplies being sent. He also advises 
having forwarded an entomological collection made by 
«Dr. Dutrieux. Though intelligence ing this un- 
fortunate ition is remarkably ¢, it may be hoped 
that we shall before long hear of their having done some 
m ide they ihi oo welladvanced into the interior, 

ve ample ies, and the proper travelling season 
before them. “He Association’s second expedition will 
p not be Jong before they start for the interior, as 

M. Popelin and Van den Heuvel were to arrive on May 
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ed by M. 
Dutalis, who has already been engaged in a prelimmary 
examination of the River Wami. 

M. DE VILLIERS, the new Governor-General of French 
Cochin China, was Director of the Interior in Algiers 
under General nn He is the author of a dictionary 
of all the and sub-divisions'of tribes. This 
valuable work was published some years ago at the ex- 
pense of the French Government. 


THE current number of Les Missions Catholigtes con» 
tains an account by Pére Schmitt of a journey to Loango, 
in Western Africa. ; 

THE new number of the Annales de PExtréme Orient 
contains the first instalment of Dr. J. Harmand’s “ Notes 
de Voyage en Indo-Chine,” illustrated by a map and 
copies of Khmer inscriptions. This is followed by part 
of a paper on New Gumea, in which is embodied much 
information ing the Karons, the Kebars, and the. 
Amberbaks. There are also some remarks by R, Friede- 
rich on the archeology and iconography of Java. 





THE ERUPTION OF ETNA 


N the night of Sunday, May 25, loud bellowings were 
heasd the dies on the northern slopes of 
Etna. To 3 the morning of the 26th these increased, 


and about midday a dense cloud of smoke was seen to 
issue from the side of the mountain below the great 
crater, apparently half way between Randamo and Lin- 
guaglossa. This cloud increased, and on the the 
Thountain was rendered invisible, and an effect ‘like that 
of an eclipse resulted. Arain of fine black ash, “like 





powdered emery,” fell for miles around, and was so thick 
that Capo di Schiso could not®be seen from Taormina, & 
distance of two miles. This black rain continued all day, 
accompanied by thundering noises from the mountain. 
No exact information could be ot concerning the 
position of the centre of disturbshce, because no one 
could approach the new craters. During the night of the 
27th the ashes continued to and “huge fires could be 
seen looming t the black clouds"—no doubt the 
reflection of the molten lava on the smoke above it. It 
was reported in Piedemonte, a village on the north- 














east flanks of Etna, that three craters about a mile apart 
had opened at the points of a triangle, about six miles 
above Passo Pisciaro, a posting station nearly midway 
between Randazzo and Linguaglossa. Lava was said to 
be flowing in a valley to the north of the Val del Bove. 
On the 28th a great stream of lava was seen from Taor- 
mina to be descending the mountain in the direction of 
Randazzo, ‘‘ while from the new craters great balls of fire 
La eile high in the air, and Deux to showers of 

like gigantic rockets, accompani y ing ex- 
iplostouE On May 29 the lava was' still flowing, but the 


e . 

s 
shower of ash was diminished. The facts, as above stated, 
were witnessed by an Englishman living in Taormina, 


800 feet above the sea, at the north- rn termination 
of the flanks of Etna, about fifteen, geographical miles 
opo MM NN 
Dail e jn the newspapers have us the 
story obthe erffftion since May 29. It is to be regretted 
that these @ave not been more concordant. any times 
has the lava stream reached the bed of the river Alcantara, 
according to the telegrams, and ofte the next day has it 
been a kilometre distance. A telegram from Rome dated 


June 12, 1879] : 
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June B end published in the Times for June ,4, asserted 
that “the lava has still half a metre to run before reaching 
the Alcantara." .The previous telegram asserted that the 
lava had run eleven kilometres from the craters, had rolled 
into the Alcantara, and PAD ee of 
Mojo ; while the telegram e follo m the 
Rn pou from the Aine the Le is, that 
part of Etna is not thickly populated; distances are often 
guessed at; the new craters are not easily reached; and 
"shower of ashes prevented accurate observation, hence 
i by a careful comperison of the 
with Dettagli sul? erusiona dell Etna, 
the Prefect of Catania at intervals, the 
broadside sheets entitled Gwasi erusione del 
Etna, and the letter wri on May 29, from Taormina, 
to the Timas :—by com ‘these;with the fine map 
scale = 1'266 inch to the mile) of the Italian Stato 
agglore, some of the discrepancies disappear, and’ a 
, Just estimate may be formed of the position of the new 
craters. E 
All accounts agree in placing the new craters near 
Monte Nero, but unfortunately are two minor cones 
near together which, bear the name.of Monte Nero. We 
are helped out of this difficulty, however by the statement 
that thé new craters are 1500 metres (6,232 feet) above 
the level of the sea, that the er of the two Monte 
Neros is far above this level, the lower of the two 
has a little to the west of ita marked by contours 
1,900 metres. Here, dccordingly, we shall place the new 
craters without hesitation. 
` The great crater, Randazzo, and Linguaglossa, form 
the three points of a nearly equilateral triangle, within 
which at present the eruption is completely confined. 
Linguaglossa is 12 miles from Randazzo, and 11 from 
the great crater, while Randazzo is only 10 miles from 
the crater. The new craters are 5 miles on ice 
Linguaglossa, 7 from 


crater, 71 from Randazzo, 7 from 
. Mojo, 6p from the River iride dud S [ron Passe 


The lava has devastated the wood of Collebasso, and 
has crossed the main road at Passo Pisciaro, destroy- 
ing the bri there. Several tvineyards have been 
destroyed, and if the bedeof the Alcantara is invaded, 
the water supply will be cut Mi foro Lii ad fer- 
tile land. The lava stream at Passo Pisciaro is about 
half a mile broad and roo feet in depth. On May 3o it 
flowed at a rate of one metre per minute. 

The last bulletin received to-day (June 6) from Catania 
dated June'r, fo a.m, ends as follows :—“ L’erarione 
continua al solito. La lava verso il fiume diatasi sempre, 
e scende insensibilmente. Stanotte un nuovo braccio 
investi la vigna di Salvatore Cimino, che quasi distrusse, 
producendo un danno di circa trentamila lire. La casina 
eere sullo stradale versa in imminento pericolo." 

ignor Silvestri of Catania, together with two Germans, 
have pen as near as possible to the new craters. 
Silvestri, b ep with Prof. Blaserna of Rome, and 
Prof, Gem: of Padua, have been appointed to report 
op the eruption, in the interests of vulcanology. It 
vasascted tn the of June 6 from Mesgina that 
the stream of Mva is only 100 metres from the Alcantara, 
and that it is advancing af a rate of fifteen metres per 
hour Loud rumblings `an denso smoke proceed from 


tho new craters. 
During the last few days the have stated that 


the eruption is diminishing, and although the lava 
V slowly progessedy it hast yet reached the Alcantara 
Some curleus ve been propagated in the news- 
papers Thus the Tiwes correspondent in Naples, 
ting under the date of June 2 (pabljshed June 10); 
asserts that “the side ‘on: the north-west if rent in 
two, and the fiery mass is ejected to the height of 1,900 
or considergbly more than a mile" The real 

facts are that the new craters stand at an elevation of 


. 
i e 


* 


e 

1,900 metres above the sea; while a fissure which does 
not extend over even one-half the north-west side of the 
mountain, has been f near Monte Nero. It has 
been asserted that sgline mud has recently been ejected; 
also that the craters emitted on June 2, 450 cubic metres 
of lava per minute; also that the principal lava stream 
pep Tee that it has flowed for six 
or , But to any exact statements, it 

l Us preferable to wait for the re of Professors 
B Gemellaro, and Silvestri; or at least for the 
very detailed account of the eruption, which is sure to 
m the next number of Prof de Rossi'a Bollstino 

Vulcanismo Italiano. ] G. F, RODWELL 


, NOTES 


We understand that by permission of the Statistica] Com- 
mittee of the India Office, the new tide-predicter, which has 
been constructed for the Survey Department by Mr, E. Roberts 
(Nautical Almanac Office), will be exhibited at the closing 
meeting of the Royal Society on the 19th inst. The instrument, 
although not yet out of the makers’ hands, is sufficiently complete 
to show its entire working; in fact, the tide-curves for the year 
1880 for Bombay and Kurraches, have been already run off, and 
the results are now being tabulated for printing. Specimen 
tide-curves of the Southern Indian, Pacific, and North Atlantio 
Oceans, the English Channel, and the Mediterranean, will also 
be exhibited to show the universality of the system of prediction 
by the instrument, ; 


AMONG those on whom the honorary degree of LL.D, was 
conferred in the Senate House at Cambridge on Tuesday were 
Mr. Justice Grove, Dr. W. Spottiswoode, Prof Henry J. S. 
Smith, Prof. T. H. Huxley, and Mr. H. C. Sorby. 


Pror. HUXLEY has been elected & corresponding member of 
the Paris Academy of Sciences, in the section of Anatomy and 
Zoology, in succession to the late Prof, von Baer; and M. 
Schisperelli in the Section of Astronomy, in place of the late 
M. Tisserand. 


Tux death is announced, on the oth inst., of Dr. Moore, who 
for more than forty years has filled the ofico of Curator of the 
Botantic Gardens, Glamevin, Dublin. ^ He was a native of 
Dundee, and commenced tho study of botany under-the late Dr. 
Mackey, Curator of the College Botanical Gardens, whose place 
"his eldest son, Dr. F. W. Moore, now fills. He was for some 
time employed on the geological survey of Ireland before he 
was appointed Curator of the Royal Dublin Societys Gardens 
at Glasnevin. He pursued the study of botany with great 
ardour, not only at home, but in various parts of the Continent. 
Among his works were ‘Notices of British Grasses,” ‘ Irish 
Hepatic,” and ‘ Irish Mossos.” 

Ir is proposed immediately to establish a zoological station on 
the Aberdeen coast, in connection with the natural history 
laboratory of the University, similar to those already instituted 
for the Untversities of Paris, Vienne, and Leyden. The objects 
of such a station are:—1. To supply the laboratory with fresh 
animals for purposes of teaching and research. 2. To enable 
students to become practically acquainted with natural history, 
and to afford them opportunities of advanced study and inde- 
pendent research, during the vacations, 3. To afford means for 
the exhaustive study of the marine faune. For the establishment 
of such a station on the smallest possible scale it is necessary to 
have—(1) A movable shed or house with suitable fittiogs ; (2) 
2 large fishing boat and a small two-oared boat; (3) nets and 
dredges ; (4} aquaria glassware and miscellaneous apparatus ; (5) 
the services of g fisherman and a boy for part of the year. For 
ths parda boats. ead apparatus a um af 499 is required, | 

e 
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— ti, pi Yeni y3 e Lord Roseberry has 
giyen a donalon of 5o., and other subscriptions raise the total 
sum already "obtained to” r180. It is not creditable to this 
wealthy country that it possemer’nd zoological station, and we 
trust oar readers will.do what. they cah fo assist in raising the 
moderate sam required. Subscriptions may be sent to aMr. 
CUT ROBES ee Sear inet, Bearer eee UMS 


A Raw work is announced by Prof. Boyd Dawkins, on 
“ Early Man in Britain and His Place in the Tertiary*Period.” 
In this the results of geological and-archsological reggarch, so 
far ax they relate to the history‘of manjin this country, will be 
placed befóte the rdader in a connected narrative. Man will be 
freated as.the central-figure jn -tha tertiary period, and the 
various changes in geography, climate, and living forms which 
preceded his arrival in Britgin, will be examined, as well. as 
tone changer in his environment which took place after he 
appetred in Europe, “His antiquity, his relation to the glacial 
period, -and to existing peoples, and his manner of life, will be 


discussed; ‘as well-as the distribution of the Iberic and Celtic 


races, their rhanners and custome, their progress in civilisation, 
and the éxtint to which tHey were influenced by the civilised 
natioris of-the Mediterranean: ‘It is the principal object of this 
work:to diré 'u picture of man isolated in Britain, from his first 
arrival dowp'to the Roman ‘invasion. It will be largely Hus- 
trated with maps and engravings, The Work mibe: published 
by Messrs Macmillan and Co. . 


4 


Ms; Bopixs has succeeded to the place of the late Trenham 
i Reeks, an the Geological Museum, Jermyn Street. 


. In an appreciative article on Sir Henry Bessemer, à propos of 
his knighthood, the Zim: gives some striking statistics to show 
the vast advances -mado in the production of steel since the 
eee the Besremer process -—'' Prior to this invention 

entire; production of cast steel in.Great Britain was only 

Sap Jorba tona anally, and its average price, which ranged 

from 50% tó eZ, per ton, was prohlbitory of its use for many of 
the purposes £o which it is now universally a applied. In the year 

1877, notwithstanding the depression of trade, the Bessemer 
stéel produced fn Great Britai alone amounted to 750,600 tons, 
_ or fifteen times.the total -of the former method of manufacture ; 
while theselling: price averaged only 107. per ton, and the coal 
cotisamed in producing it was less by 3,500,000 tons than would 
have been required in order to make the seme quantity vf steel 
by the old or Sheffield ‘process, "Tho total reduction of cost is 
equal to about: 30,000, 000%, sterling upon the quantity manufac- 
tured iù England during the year; and in this wey steel hes 
been rendered available for a vast mmber of purposes in which 
its qualities are of the greatest possible yalne, but from which 
its high price formerly excluded it, During the same year the 
Bessemer steel manufactured In the five other countries in which 
the business is chiefly conducted—nainely, the United States, 
Belgium, ‘Germany, France, and Sweden—raised the 
ontput to 1,874,278 tons, with a net selling value of 
20,000,000. sterling. The works in which these pares 
were carried on were eighty-four in number, and represent a 
capital of more than three millions, According to the calcula- 
tions of Mr. Price Williams, who has made the endurance of 
rails a-matter of careful study, the substitution of Bessemer 
stoel for iron for this purpose alone will produce a saving of 
expenditure during the Hfe of.one set of steel rails on all the 
existing lines in Great Britain of a sum of more than one hun- 
dred and seventy millions sterling. It may safely be sald that 
there is no other instance in history af an analogous impetus to 
^ manufacture, cr of an analogous econdmy, being the result of 
the bratn-work of « single individual; still less is there an in- 
stance of such results being realised while the tor was 





| "tion, on the 


living to qnipy the fruits of his labours, and able to work in. 
fresh directions to. increase the benefits which-he had road 
conferred upon his country-and upon-mankind.” 


sae cies ai Wie tunes Nell Fay ait Moa 

pical Society have again arranged a marind.excursion, this time 
to Felmonth, during next month, on a somewhat similar principle 
to those to Arran, which proved so successful in the last two 
years, Facilities will be afforded for dredging excursions aud 
for land excursions to investigate the botany and highly interest- 
ing geology of thé district. The botany of the district is very 
peculiar end interesting, arid the geology is unique in the British, 
lands, Kynance Cove and the Lizard being within easy reach- 
of day excursions from Falmouth. During the summer season 
a most interesting series of observations may be made on the 
microscopic larval forms of marine life (hydroids, echinoderms, 
annelids, &c.), which ebound in the sea, and may at this time 
readily be taken by the tow net, A small steamer will be 
chartered, which will economise time and add to personal comfort. 
The marine fanne* of the Cornish coast iy exceedingly rich and 
varied. - <he tiine for tis c tho sth. M 
14th or 21st of July. - 


Pror. VIRCHOW has returned "to Berlin from Asia Minor, 
where, as our readers are aware, he had taken pert m Dr. 
Schliemenn's excavations, The learned professor was received | 
with great honours at Athens, . TheeMedical Faculty of the 
High School of that city presented him with the honorary doctot’s 
diploma, and the Medical Soclety of Athens Sees hira. an 
honorary member, 


Iw digging a channel inthe neighbourhood of E NODE 
& lacustrine canoe, very nearly seven mètres long, has been 
found. , , Tt bas been placed in the.Cantonal Museum. ~ fs 


$ Iw ailditian to the lst af quite recent earthquakes ve gave last 
week, we now have reporis of two mort. “At Ascheh (Aix le ' 
Ghapelle) several shocks were felt on May 46, Soon after 8 P.L, 
which seemed to proceed in the direction from. west to east; and ` 
at Idstein (in the Prossiaengrovines of Nasen) a violent shock 
occurred on May 27, about 1 A. M.e 


M. DE Lxssxrs has accept the chairmanship of a comniittee 
for arranging the commemoration of the eighteenth centenary pf 
the great eruption of Vesuvius in 79, when Pliny lost his life, 
and Pompei and Herculaneum were According 
to the most trustworthy records-it was on the 2 of August that 
this unexpected event took place. 


M. Crawonò, the inventor of. a thermo-electrio plis, has 
succeeded in producing’ à current strong enough to work's’ 
Serrin regulator with tolerable success, The expense is only 
7 kilogrammes of coals per hour, ‘and the sppearagce of the 
battery reminds one of an ordinary furnace. 


‘Tux Paris Academy of Meteorological Ascents has inaugurated 
the series of its serial excursions, The first took place at St. 
Mandes and the second st Arcueil on the occasion of the opening 
of the École Laplace. The ascenslontets propose to take photo- 
graphs from the car in order tos ascertain the position of the 
balloons and make a verification pf the laws of barometric 
height. D e p ED ea 
attributed to Leverrler. ch of these ascenty will be followed 
by the pablication ‘of diagrams and a obtained. 
They are by a lecture, given bya of the associa- 
of seronautics, PENOS 
From June 7 uff'to the end of ihe month the exhihitisn, of 
Beaux Arts at tho Paris Palais de l'Industrie will every 
night by electricity, The motiw is supplied by. ata 
Jeblochkoff electric lights.: 120. have distributed in,the 


e. 
. b u 


s 
1 
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gardens where statues are exhibited ; 142 in the saloons where 
pictures are suspended on the walls, The 120,candles are. sur- 
rounded by-opaline globes, which. diminish the total effect, bat 
the general illumination is satisfactory. The other 142 have 
been placed in translucent glass spheres, which leaves the light 
its orlginal force. "The appearance of the pictures is splendid 
and the general impression is exceedingly favourable. It is sup- 
posed that the garden could well be arranged shortly according 
to the same system, and the illumination will be unrivalled in 


brilliancy.” The partial extinctions are very few and generally 


‘very easily repaired. ‘The motive force is supplied by four 
steam-engines placed in a shed at a distance, and is estimated at 
300-horse power (seventy-five for each motor) The consump- 
tion of coal and other expenses’ are very small in comparison 
with the receipts which were more than 200/, for the first evening. 
It 1s divided in two equal parts, one for the Government and the 
other for the Jablochkoff Company. But the speculation cannot, 
be said to be a paying one owing to the expenses of installation, 
The length of insulated wire Is about 42,000 yards at a ahilling 
each, and the other in proportion. But it is supposed 
that the scientific exhibition will inherit the bargain and the 
electric fixtures, which'&re said to be worth 20,000/. will be in 
constant wee up to the Month & November. 


From Friedlinder and Son, of Berlin, we have received two 
very full Catalogues of works in Geology and. Geognosy, wie 
p oU Aner GER 


Ix reference to a in tlie Globe that the prediction’ of 
an earthquake to happen on or about May 21 was falsified, a a, 
correspondent, Mr. Frank Bernard, writes that on that day he 
felt the movement of an earthquake at Hastings, at 12 noon, 
Ho describes it as a quivering of the ground, slight, but too pal- 
pable to pas unheeded, communicating a quiver to his whole 
frame such as he never felt before. He forwards us a cutting 
from his sketch-book, pn which he pencilled «t the time e 
record of the esarete, z 


Ix reference to Mr. Hoale's Lis hi hal ak NATURE, 
on Chinese Observations of. Sun-Spots, a correspondent writes 
that Mr. Sayce, in his,''Bebyloniasn Literature,” shows that 
more than 4,000 yesm ago it wag recorded in'the library of 
Nineveh that the sun was spottefi on the first day of the Chaldean 
year, ‘from which,” says a Zime reviewer, ‘‘ we-may infer tlie 
En n MEME We máy Sur pone. 
spotident thinks, ifen n more—the presence of spots... 


: ee et iode mu e bol 


made by the New River Company at Ware in Herts; in which it 
was found that the Gault at .& depth of 800 feet rests upon the 
Upper Silurian rocks (the Wenlóck Shale), richly fossiliferous; 
dipping at an-angle of 40 deg., bat to what point of the compass 
is not at present known, The' Genlogical Mapexivis for Jung 
reprints the letter and ret E 
cores pf the Wenlock, — -> 


Waxy King Victor T E d E 
left tha Roman @beervatory in. the hands'of the late Father 
Secchi, ont of respect for his exceptional- merits. : When Father 
Secchi died, the Pope a hii successor, who tock posses: 


sion of the establishment’ and refused to leave the place, _ He | - 


lias been expelled, however, mann mirari, ER» 
6 Club has decided’ to send an exeursign, to 


the Italian Alpine Cinb before the 15th instit, as preperàtiosis 
are required for the comfort and safety of the 
believe that chy one, 


excursion, The travellipg Peis foes Raa to Chey win 


be diminished by one-bAlf owing to the Iibegality of railway and 
steamer companies, The duration op eee 
seven days. 


e 

Wr -havo naoi maed aab of the Naiuralirt; the 
journal of the Yorkshire Naturalist’ Union, from which we see 
that the many societies composing thet union are as active as 
ever. “A most interesting series of excursions has boen arranged 
for thé summer, a 


M. E. "Mogxr, who has bien Belgian Consul at Shanghai 
for manytyears, has informed the Nert Chine Herold that his 
Government, with the view of bringing the manufacturers of 
Belgium into greater prominence, contemplate the establishment, 
at that part of a permanent museum in which speciinens of all 
descriptions of Belgian manufactures and produce will be ex- 
hibited. . Iti believed that abont 9005 per anmim wil ba 
expended on this object. : 


‘Tule additions to the Zoological Society's Gardens daring the 
past week include a Rhesns Monkey (Mocacus eryikrens) from 
India, presented by Mr. J. Beech; a Golden Eagle (Aguile 
ckrysadies) from the Western Hebrides, presented by the Earl of 
Dunmore, F.ZS. 3 a Red and Yellow Macaw (Ara chlereprers) 
from South Ameriée, presented by Miss C. Cattlin ; two Com- 
mon Kingfishers (Alcado ispida), British Isles, presented by Mr. 
W. W. Cobb; & Common seal (Piece orixlina), British Isles ; 

three Javan Peefowls (Pove reife) from Burmah, deposited ; 
three Maned Geese (Berwicia jubata) from Australia, purchased ; 
an Eland (Orms canna), & Canadian Beaver (Caster canadensis), 
a Great Kangaroo (Macropus gigentexs), & Red Kangaroo (Ma- 


tree Kayman. Come (Chenier aois), rel is the 
Gardens. ; i 


~ 


SCHLIEMANN S TROJAN EXCA VATIONS 


i 


É 


: 
ji 


: 
i 
i 


H 
ii 


3 


162 


NATURE 


. [7'wne 12, 1879 





EE Probe Vice Mn Beene 
retired again: oe lee een and Mr. Burnonf have 
daa Sense 
and insignificant rivulet 


results of his ee ee 
tumuli called Udjek-Tepé and Besiks-Tepé, He ' 
more and more to the conviction that thee and, 
other Iitiecin mere mẹ- 
morials erected events '' They 
certainly existed at the time of Homer, who mentions four of 
them Ling of Batida, ATS Ihis and oe | 

| 


tombs, no doubt because, in his time, similar conical tumuli 
erected at Sardis and elsewhere on the Asiatic coast over 
ashes of men,” 

In his excevations at Troy, Dr, Schliemann found 
two other treasures of Trojan gold j , and Ilium, he states, 
appears now exhausted. Dr. Virchow end M. B are 
astonished at the monstrous of bricks, which solely 
occur in the burnt city. The orers are 
these bricks must have been slightly in an oven before 


with the meaning of the latter. ‘‘ Asis well known, the specimens 
of Phomigian art found in the Mediterranean parre 
rude ns of Egyptien 

Bop pge ip ipe gg a way as to show thet 


the artist had not the faintest ides of their y 
view of the markings on the piece of pottery discovered by Dr. 
SchUemann is correct, it becomes certain that some kind of 


prehistoric intercourse was carried on between the Troad and 
the populations who employed the cuneiform system of writing, 
and since the remains fi at Hisarlik show little or no trace 
of or Phomician influence, the interoourse mnst be 

to the older n period, Five I 
suggested that some of the on the terra-cotta disks from 
Hisserlik might be rude imitations of on archaic Baby- 
declan c I mey add that Mr. Newton, to whom I 


idisse is me by Dr. Schliemann, thought my 
prn 
D nii de atore DC TIU ale ACE Ted 


country as & great has regd as Chinese the 
inscription on a vase found Dr. Schliemann in the lowest 
stratum of his excavations at on p. 50 of 


and figured 
roy and Its Remeina? Li angpao 
is unknow characters, which recur again 


As was stated in a 7istes leader, belong, Mr. Sayce repeats, 
to the curious syllabary which seems to heyo been used on the 
coasts of Asta Minor and in the islands of the before the 
introduction of the simpler Phoenician alphabet, and whichecon- 
tinued to be employed in conservative Cyprus down to a late date. 





ON THE ORIGIN OF THE SOLAR 
` PROTUBERANCES 


insignificant hitherto, 
thls enr, (1878), ie tlio spot minimam Cae eo 
beyond on, important ve yet appeared, 
and e am Eie d important deductions may be 
A us beerrations of the 87f I had distin- 
ue to my o ons year 
gin two dames o pc bermnm viz, the hydrogen 


Xu bas observed protuberances of 


protuberances, and the flame-like protuberances which 
the itr on, apart from e He and m 
Uaes end 


spouts; this, however, does not exclude that many of the 
hydrogen through eru from the 
interior of the sun’s body e are still more ed to look 


disckarses. . 

“f The thought that bright protuberances do not start from the 
surface, nor yet from h envelope, but rafher that 
they are formed only st a certain that 
at the low tem 
uU M ge peat Du only these intense 
faring up is —this may doubtless not be 

as & new one, but no of have 
been published yet which would decid favour this view,” 


had their origin 
justified since Speen have proved o 
i luminous protuberances becamé 

y that the foot of a protuberance 
the w remained visible, 


last year; hs deferred their publication in the hope 
abie to obtain more examples ; this hope was annihi- 
beén made were 


uce the one case which 

i rendi pee; and which was 
y 22 from 3om. 

appeared in lat 35° 7407 and attained 

of |t was seen 


in one point in the of an eruption, which, by the action 
of storms, was to the left. In this direction an 
arc appeared, always 


jini ic om i ona he 
e sun's 


aui which AP sow Sh. aym. part of the sogm: 
arc ent 
te Vaal dete aot cutis Don dedi e ee 
‘The direction of the rays did not the idba that they might 
have been torn off from the on the right by the 
action of storms perhaps, or otherwise. Then e mass 
was formed by these rays, n exftemely and, 
Yared hanga OE the exs PE of was 
peer en es cui ur 
only & part of could be ob- 
served at a , 6h. ram, the complete arc was seen, 


At 
over the middle had become a litle looser, but 
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23m, To the a new ray hed formed, which attained a 
much greater than the other parts of the protuberance, 
vir, to 61*,-or. oo0 kilometres, and which lasted only foc & 
ahort time, 

It might pe be thought possible that the vertical rays 


over thè middle of the and the larger protuberances 
there, had 7e been in connection with the sun’s 

dark segment having formed the Baa, i pa 
EAE dak and ie cases of this might have the 
perta behind them from view. Pat then the segren onght to haro 
appeared ae a min spot oD, not happened to appear at 
dimensions 


very 
"t spot of this kind could not have disappeared entirely until the 
following an on July 23, Faigle at least some remains 
should have been observed spot. But there were not 


ie te ee that in the high 
: latitude of the protuberance so large a spot has never 
rum this we know by experience. 
eda p agri July ee of Angist g are ig i 
indeed leas grand in proportions, In both cases the protu- 
a scel se ate yp eg Se 
to the action of storms, but, like the one described above, 
AUS appeared to feron tho:hypothésis GE the AAA. m higher 
regions, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


te ces panier of aada of 
number of students. 


A MEETING of the curators ee Untyeraliy of 
reference to the 
mcn e Seely te ele Pa 
that the applications of 


ed by any testimonials desired to be 
Saturday, July 5. The emoluments, which are derived from 
eodowment and 


a Aed on from class fees, amount to between 
I . 1 . per Any details desired can be 
obtained from t Secretary to the Senatus Academicus. 


ee aal oF ee Code 

has to record a good deal of satisfactory work 
as js ent, indeed, from the full lists and reports 
appended in the various "Wo shonld Iko to sos the 
recommendation adopted given to those Fellows who do not play 
cricket, that they should te themselves in the afternoons to 
the observations of birds and 





AY TES, AND A CADEMI[ES 
Lopon 


8 3 
Soe a T 2 


y 23 nor on the follow- | | 
ent dik eter on ely agus hemisphere on 


Geological Society M. X 


Flow ef the Society. 


read :—On the 
cles Emdotkiosom wire, 


umi viola a Sorby, F.R.S. 


described & new under the name of Ewdetkseden 
ren sane X d UE 
d a may prove 
to be of ci The author finally discussed the 
of this which he as belonging to 
the order and as showing, like Owdemedon, tractse 
3f deivatlon from rena in tho eee 


The development 
the alveolar margins in both jaws was to be regarded as s chs- 
of te orimincs of à common idi od brachial deuil 
a common tog ti ropa upto the et 
to backs 


series, calcified th a6 Tonge appear, Note d on on 
Ewcameretus, Hulka a Howe ue SeT 
H XS Dein abd op the aia 


Bairdia, M. coe strate of Great 

by Prof T. y Prat T, Rapar Jonan FS, , snd James W. Kirkby. 

The long persistence of the genus Josedia, from the silusisn period 

to the present day, and its essentially warise character, were first 

Ti m dd Ke abe (aseocebea c Da 
Leperditia, Beyrickia, 

boniferous strata) in fresh-water or estuarine beds, 


on the other was confined to the fresh or brackish waters 
in which- the -measures were formed. The difficulty of 
sir. tie species of Berea from r valves alone, with- 
out soft and the of several genera 


lieved, all that have been in the i 
rocks, with the of M‘Coy’s D. Two of 
Count Munster’s Bavarian P. from Hof, have not yet 


occurred with us; neither have four of Dr. d'Eichwald's Rur 
es, nor the Australien Z, a fnis, Morris. 
carboniferona 


measures, 
H. Woodward, F.R.S.—On the “ali: 


oston, 
covery of & fossil .In the cretaceous deposits of Hakel, in 
the Lebanon, Woodward, F.R.S.—On the occurrence of 


Zoological Seeley: T, Jape 3: .—Prof. W. H. Flower, ED 


and that the former species only is found be¢his country. 
—Messra, Sclater and Salvin gare an account of the birds col 
lected by the Inte Mr. T. K. Salmon in the State of Antioquia, 
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.acind five;or six essiddious für. nitric. 701, ' 0'0038, ‘aid 
' Miogeber abon M ree disini imd which' Geivstoixhad | © aci) ere (of — SE i douk, He thinks 
MAG, ead Angat gre teat a a Sreing at the No ian offers abundant material for study,—On 
Eee i collected byte up Di b, tn- Costa of sounds in the telephone, by M..Du Moncel' In 


Riess The Gblléctión way stated tó contain es of forty-two xa cincti at "may.be rebxóduoed simply 
rcu d Tire ree en toi Bez to eles ons surrounded, by & helix, & microphonic’ trans 
ps P VA UP Eun mt bettizy bas been uxi. M, Du-M pow. shows 


pr 
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~ ELECTRIC LIGHTING 


D'Éclatrage Electrique. Par le Comte Th. du Moncel. 
(Paris: Hachette and Co., 1879.) 


Electric Lighting and tts Practical Application. By J. N.e 
Shoolbred, M.Inst.C.E. (London: Hardwicke and 
Bogue, 1879.) 

The Electric Light in its Practical Application. By 
Paget Higgs, LL.D. (London: Spon, 1879.) 


HE little work, which now appears amongst the 
numerous volumes of the “Bibliothèque des Mer- 
veilles,” though containing much more of real information 
than many of the sketchy works of that popular series, is 
somewhat disappointing. Like the other writings which 
the Comte du Mqncel has given to the world, it displays 
a remarkable afhount of industrious compilation, but the 
arrangement of tfe matter collected is somewhat cum- 
brous.* A far superior Ubok to his recent work on the 
Telephone, it is nevertheless marred by the same occa- 
sional confusion of thought exhibited in that work. 
It contains, howev a small compass, a good deal 
of useful informatiag and enough serious reading to make 
it pass as a scientific book, 

After fifty pages of generalities the author settles down 
to discuss the different systems of magneto-electric 
machines and their comparative efficiency. Next comes 
a chapter on "organes excitatenrs de la lumière dlee- 
trique,” which we discover to include carbons of various 
manufacturers, and- materials for lighting by incan- 
descence.. Thea folow three chapters on regulators, 
incandescent lamps, and electric candles; after that a 
résumé of the cost of electric. lighting ; and finally a 
capital chapter on its nujperous Applications. 

With regard to magneto-electric and dynamo-electric 
machines, great pains have evidently been taken to give 
a fair account of most of the systems of importance. In 
this respect the present work contrasts very favourably 
with that ef Ms Fontaine, in which such a disproportionate 
amount of space is allotted to the Gramme machines, 
Beginning with the early machines of Nollet, Wilde, 
Holmes, and Ladd, the successive inventions of Gramme, 
Siemens, de Meritens, Wallace, Brush, and Lontin are 
carefully explained, excellent woodcuts of most of these 
being appended. The “ distributing’? machines of 
Lontin, Gramme, and Jablochkoff are also noticed. We 
take exception to the statement that the Wallace-Farmer 
machine is merely an enlarged copy of those of Wilde and 
Lontin. It differs essentially from the former, and in point 
of date was earlier in the field than the latter. If there 
be one ine more another that it does resemble, 
itis the machine of Mr Alfred Niaudet, of which M. du 
Moncel makes no mention. Othe very important ques- 
tion of the relative efficiency of the various systems, M, 
du Moncel nothing to say that is new, but simply 
reproduces the tabul#r results published y the authorities 
of Trinity House and by the Commi of the Franklin 
Institute. His treatmemt of the question of the cost of 
electric lighting is even less satisfactory, the figures 
obtained as the t of the most recent experiments 
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on a large scale m®Paris and London being entirely 
omitted. 

In treating of Regulators the &uthor employs a classifi- 
cation deserving of attehtfon. They are divided into six 
categories, viz. : (f) Regulators founded on the attraction 
of solenoids, as those of Archereau, Gaiffe, Jaspar, and 
Brush; (2) thos% depending on movements worked by 
elecwromagnets, as the lamps of Duboscq, Foucault, 
Serrin, Siemens, and Rapieff ; (3) thosegwith large cir- 
cular carbons, as the regulators of Wright and Reynier ; 
(4) théwe depending on hydiostatic reaction, as Way's 
mercurial lamp; (5) those depending on the reaction of 
the current itself, producing mutual repulsion between the 
carbon poles; and (6), lastly, those with fixed carbons, 
such as the electric candle of Jablochkoff. Lamps on the 
principle of incandescence so-called are tieated of under 
a different head. The plate-lamp devised by Wallace is 
not mentioned. The following account of the process of 
manufacture of the Jablochkoff candles is new, and will 
be read with interest :— 

‘The manufacture of these candles carried on on a 
large scale at the Avenue de Villiers, where six or eight 
thousand a day ate made, is really very interesting, 

the manner in which the insuletipg portions 

are SE odes. Upon a marble table slightly P led is 
spread, by means of a moulding instrument made of a 
toothed strip of zinc fixed so as to slide in a suitable 
frame, a thin layer of plaster of Paris mingled with 
sulphate of baryta, and mixed so as not to set rapidly. 
This plaster is placed in front of the moulding instru- 
ment, which is then moved over the marble slab in such 
a way as to form grooves and ridges about two metres 
long. After the moulding tool has been peed back- 
wards and forwards several times, a fresh quantity of 
plaster is placed in front of the instrument, thus in- 
creasing the thickness of the ridges; and at the end of 
five or six operations of this kind the ridges have exactly 
the thickness of the teeth of the moulding-tool, or that 
for the insulator. The sides of these insulating 

sh d are naturally made slightly concave to receive the 

ons, which are cylindrical" 

An account of the condensers employed by ML Jab- 
lochkoff in conjunction with the alterngte-current gene- 
rators that feed a series of Candles, will also be found of 
some interest. M. du Moncel states that, without thess 
condensers, the candle which has the least resistance of 
the four on one circuit absorbs so much of the current, 
that the other three are put out. 

We have noticed, in perusing the work, a number of 
minor blemishes, which, should the book reach a second 
edition, might with advantage be removed. Thus we are 
told on p. 13, that Humfry-Davy (sc), in 1813, made the 
first experiments on the production of the voltaic arc, 
a that this discovery was “completed” by Foucault by 
the substitution of gas carbon for wood charcoal. If we 
remember rightly, Sir Humphry Davy’s experiment in 
the Royal Institution, as recounted in the Philosophical 
Transactions for 1809, were made in 1808. Foucault's 
suggestion came in 1844. 

What are we to understand by the following statement 
on p. 6?—* The Zeusion of a current, wAsch ts offen now- 
adays confounded (these italics are ours) with the potential, 
is the property of the electric fluid pun laa in some 
sort the impulse of the electric movement . ” This 
statement may be put by the side of another on p. 15, 
that it is ible “to augment -the intensity of a gene- 
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rator at the expense of its tension by condensing the | p. 96: 


charges.” 

Passing on to details Concerning the light itself, we are 
told that the heating of ‘the positive carbon to a higher 
temperature than the negative an effect which, by the 
_way, depends also upon the diameters of the two carbons) 
by the battery current does not take plgce with currents 
of high tension produced by induction machines, The 
author makes Professors Ayrton and Perry responMible 


for the’ statemdht that the resistance of the arois 255° 


ohms, 

Again, on p. 25 we read that the Bunsen’s cell fas dis- 
covered in 1839 by Grove/ And, on p. 34, that to ascer- 
Win the resistance of the circuit a rheostat is employed. 
We had hitherto imagined Prof. Bunsen's battery to be a 
somewhat later device than that of Sir William Grore, 
dating from 1842 or 1843, and that for all practical pur- 
poses the unreliable rheostat had long been superseded 
by reliable resistance-coils. We rub our eyes mentally 
over these little matters, 

In one of the appendices some excellent remarks of 
Mr. W. H. Preece are transcribed entire. In anothera 
brief account of Mr, Edison's patent is copied from the 

` Standard, with the following comment :—" This patent, 
practicable’or not, exhibits the usual ingenuity of Mr. 
Edison, says the Standard, for our part we cannot share 
this opinion, and can see nothing new in the patent, It 
is a crude idea which does not seem to us likely to lead 
to any important results.” 

There is little doubt that to a large class of readers an 
English translation of this work will be acceptable. It 
will, however, require careful revision by a competent 
editor, especially in those passages—numerous to an 
almost irritating degree—where the reader is referred to 
the previous works of the author. If this be done the 
book will fill a useful place at the present time, when so 
much ignorance prevede &s to the nature of the electric 
light. 

Mr, Shoolbred’s “ Electric Lighting" is an expansion 
of the papers read by him before the Society of Arts and 
elsewhere, and professedly deals chiefly with the question 
from the point of view of practical application, Hence 
we have in this volume not only the well-known results of 
experiments on the cost of the light in tabulated form, 
but also paragraphs on such outlying subjects as photo- 
meters, gas-engines, and water-motors. All the principal 
machines and lamps are briefly described, and many of 
them figured on lithographed plates. Under the heading 
of Electric Candles, those of De Meritens, Wilde, and 
Rapieff are mentioned in addition to the well-known 
Jablochkoff “ candles,” 
the chief experiments recently mado in this country on 
the various systems of lighting. The manufacture of the 
carbon pencils for producing the arc is very briefly 
treated: too briefly, considering that this is the very 
point in which there exists at present the greatest room 
for improvement, 

Some of the expressions used by Mr. Shoolbred strike 
us as warranted neither by their scientific accuracy, nor 
by popular usage. Thus on p. 95 we find, on the question 
of the subdivigion of the light, the following sentence: 
“The product of each electrical circuit may, it would 
appear, be fairly considered as the sit of s On 


[] 
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Some account is also given pf 


“The output of a machine with regulators does 
not readily. divide itself" This term “ output” which in 
these instantes, and on p. II, is used for quantity of 
current generated by the machine, occurs again on pp. 65 
and 66 for the amount of light emitted! The statement 
on p. 50 that “the very production of the electric light 
depends upon the conversion of a certain amount of 
mechanical dw£y into electrical forces,” would certainly 

edraw down the wrath of sticklers for scientific accuracy. 

The suggestion to produce the voltaic arc between incom- 
bustible electrodes so as to avoid the production of ~“ 
nitrous fumes, “and the very fact that the use of carbon 
electrodes led to the development of such baneful emana- 
tions,’ can hardly be endorsed as a piece of chemical 
wisdom. 

These blemishes, however, and a prevailing inelegance 
of style, show that a general acquaintance with a scientific 
subject will not alone qualify its possessor to be regarded 
as an authority. 

For general merit and usefulness ihe, treatise of Dr. 
Higgs on the electric light in its practical applica- 
tions will take high rank,, Ayoiding historical details 
and points of abstract theoretical interest, the author 
begins by describing the various lamps ‘and *' burners" 
devised for producing electric light ; he then goes on to 
enumerate the various generato d to discuss their 
relative efficiency and Satay ee every point 
where possible by carefully tabulated results of experi- 
ment; and concludes with a notice of various useful 
applications, Many sources of information have obviously 
been laid under contribution; the report of the Franklin 
Institute, that of Professors Houston and Thomson, and 
the very valuable paper of Mr. Preece on the question 
of multiplication of lights, being reproduced almost entire. 
The recent and instructive report o . Octhausen is 
also quoted in the chapter on Confmercial Aspects. 
Chapter viii is devoted,to electric “regulators,” a term 
which we discover the author tosapply to devices, not for 
regulating the arc, but for qpntrolling thé strength of the 
current. He rejects the ternf “regulator’’ in its usual 
application, preferring to speak of electric lamps" and 
“ burners.” On page 196 is given a table of the various and 
singularly divergent measurements which Mave been made 
of the intensity of illumination of the Jablochkoff candle. 
A summary of the report of the Gas Light and Coke . 
Company’s Committee is also given, and the prejudiced 
nature of that document is clearly demonstrated. A few 
blunders require attention. Thus the formula on page 
198 for estimating the useful effect of distributed lights is. 
hopelessly wrong. Again, while there is on page 169 a 
statement that the light is proportional to the current, we 
fmd on page 214 a sentence which would lead us to 
imagine the author's opinion to be that theallght was pro- 


portional to the fourth power of the current! We doubt, 
too, whether it has yet been showimhat “the hissing noise 


produced by the electric arc is de to the formation of a 
vacuum round the incandescent points.” The statement 
that “a tuning fork with its prongs two yargs in length 
will vibrate less than once in two i ones misleading, 
and not nec y true. These ts apart, the book 
is a good one; andthe illustrations, which are numerous, 
strike us & being, for the mo% part, superior to the 
average of k of scientific books, But why Should the 


Fune 19, 1879) -— 


NATURE. 





author advertise -himself as- the assthor” of .“Electric 
Lighting," whith is the title—if we are not mistaken:of 
hia piii of Fontaine’ s well-known work? 

2 . = SIEVANDS P. THOMPSON 
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THE DOLOMITE REEFS OF. THE SOUTHERN 
>. ‘TYROL. AND VENETIA ` 

Dis Dolomit- -Ripe von Sud-T: irol'wnd Venetien, Beiträge 

sur Bildungsgeschichie- der Alfen.. Von . Edmund 

: Molisosi von Mojsyár. Pp.: 552; with 30 Photo- 

graphic ten, 110,Woodcats, ánd an Atlas i in 6 sheets, 

‘Vienna’: Holder, 1879.) 

THe: are. few. districts: in- Europe "which. have 

attracted so. much attention from geologists as that 
which is, described in the-splendid monograph now lying 
before us. "Whether we consider the richness and variety 
of the palsontological treasures yielded by the world- 
famed deposits of St. Cassian, the; wonderfully dissected 
volcanic centreg of Monzoni and Predano, or the remark- 
able illustrations of the action. of. denudjng forces still at 
work ip the Alpine regigns, as illustrated by the pic- 
turesque ruin-like masses of the dplomitte limestones and 
the singular earth-pillars of Botren, the area müst be 
admitted: to be worthy of .the. celebrity which it enjoys 
among the cultivatgrs | of aH branches of. geological 
science, 

The author of. the-present work-possesses a remarkable 
combination of the:qualifications necessary for. the suc- 
cessful accomplishment of the task he has set-himself. A 
daring Alpine climber, he has explored the most inac- 
cessible.recesseg « of the djstrict during the summer months, 





while his winters have ‘been devoted to the study 


of the [grand assgmblage of fossil-forms which he, has 
brought together, with - such untiring, industry, "The 
manner in which Dr. Mojsisovics is performing this task 
of describing : the enormous series. of fossils of the Alpine 
Trias—an assemblage of térms posseasing-so many features 
of interest’ on account of. tke “remarkable admixture of 
Paleozoic and, Mesozoic “types which it. pregente—is 
familiar to all paleontologists. He has shown that at 
Hallstadt and St. Cassian respectively we have evidences 
of the_ existence of two distinct life-provinces in the 
Triassic seas, and his monographs onthe cephalopods of 
these two ‘life provinces, the first ents of which 
have alrtady appeared, have excited-the greatest interest 
among ‘naturalists, who were scarcely prepared even by the 
writings, of von Hauer and'other illusttators ‘of the fauna 
of the “Alpine Trias, for thé new and remarkable varieties 
of the Ammonite type, now brought to light by the author 
of this work, . The current number of the Verhaxdiungen 
der À, A. geologischen Reichsanstalt, of: Vienna, contains an 
interesting surtrary of this new work, and'shows fhat no 


less. than thirty. two Ammónite geneti have up to the | 


preserit time been 'retggnised: in the Alpine Trias, of 
which thirieén are'pecüliár to the northern life-province, 


five’ are. restricted" to the southern life-province, while- 


fourteen are'common to both. Although Dr. Mojsisovics’s 
work Baspup , fo the eresent time, beeneconfined to’ the 
Céphalopoda, yet we anticipate results of scarcely less 
interest - wheh he arnyes at the -é¥amination of the 
Gast and the other Classes of* fossils’ obtained 
from the Alpine’ Trias. = 
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- The.work’ before gue is in great part'the result of the 
investigation of the Austrian Geodlogital Survey, carried 
on under the direction of Franz on Hauer, and much ‘of 
the detailed examinatio& of certain of the districts de- 
sctibed was accomplished by two of the author's former 
colleagues Dr. Hoernes and Dr, Doelter; the account of 
the volcanic and franitic rocks is indeed almost entirely 
supplied by the latter geologist, who is so well khown for his 
skill in micropetrographic researches. "l'haimost important 
part of the work, however, is that which i is devoted to the 
descripwmon of the several Mesozoic formations of this 
Alpine arid toa discussion of. the important facta 
concerning e former physical geography of the region, 
ahd ‘the distribution .of -hfe-fotms within it—questions 
which the author is so well qualified by bus long study d 
the subject to treat of. 

As.a consequence of the representations made to the 
Academy of Sciences of Vienna: by von Hauer, Suess, and 
Hochstetter, a [special grant of money was made to aid 
the author in. the publication of this , valuable monograph, 
and no expense has been spared to make both the book 
itself and the atlas which accompanies it, of the greatest 
possible value. In these respects the work resembles the 
publications of, the. Americah Geological dis much 
more than | those of our Own country: s». 

. The atlas contains six sheets, comprising a an area of 
about 3,000 square miles, and. is constructed on a scale 
of iios: „or about § of an inch to án English mile, The 
foundation of the map is, for the southern or Italian part, 
the old general map of the Austro- -Hungarian Empire on 
the same scale, and for the Tyrolese area the new 
military map of Austria on a scale of yshoy, which has 
been reduced by photography. The geological colouring 
is admirably printed, and although between forty and fifty 
different tints have been | employed to indicate the numerous 
subdivisions ; adopted by the. author, this is accomplished 
without creating confusion, or obscuring the topographical 
details of the map. The district comprised i in it includes 
the country lying. between the Adige and the _Piave, from 
“Toblach, on the north, to Feltre, on the south, ‘the larger 
portion of which i is included in the "Austrian Tyrol, but 
& considerable area in the south-west now Pon. to the 


Italian monarchy. 


"The memoir itself is illustrated by ‘thirty mw 
of. photographs t taken either by the author himself or by 
Egger of Lintz, the points of view in the latter cases 
having been chosen by Dr. Hoernes. , These views give 
sented by this very interesting district, the now famous 
In addition to these views and 
thé very numerous woodcut sections, there i is also a series 


‘of maps illustrating the areas of the old coral reefs, and 


the lines of , disturbance traversing the district. T 
The first or introductory part of the memoir, consisting 
of four chapters, gives a general sketch of the geology of 
the district and of the physical features ‘of, the Southern 
Tyrol The second part (Chapters V.-XV.) is devoted 
to a detailed description of the geological structure of the 
seyeral districts, while the third and concluding part 
“(Chapters XVI. and XVII.) deal "with retical ques- 
tions of great interest to geo at the present time, 


“namely, the reef-theory of von Richthofen and the origin 
and mode ofc formation of mountain ‘chains. 


We regte 
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E sd as at our disposal will gnqt permit of our fol- 
""idwing the authór*in these interesting discussions, and 
wetan only, in conclusien, heartily récommend thé work 
to'the traveller as being adniimbly adapted to guide him 
in investigating the, geology of & district of extreme inte- 
Test. and;great complexity, arid to.the student at home 'as 
cóntaining numefous facts and .suggestibns worthy of the 
most thoughtful consideration. J. Waj. 
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NU bce HEALTH. PRIMERS" ^ 
Health Primers. Edited by- J. Langdon Down, M.D., 
° F.R.C.P, Henry Power, M.B.; F.RC.S., J. Mortimer- 

Granville, M.D., John Tweedy, FRCS, (London : 
a Hardwicke and Bogus.) - 
HE proverb that a little knowledge is a E 

‘thing is especially true in regard to matters con- 
naui "with health, and it might therefore be supposed 
thatthe issue of a - series of health- ‘primers was a thing 
to be deprecated, as likely fo do harm. But a little re- 
flection will show that this series is intended, not to 
impart a little-knowledge, but to replace the knowledge, 
not merely little, but confused and inaccurate, which 
every maf supposes himself to possess, by something 
more definite and exact. Every one fancies that he 
knows the appearances of health and disease, and that 
he is able to decide upon the condition of those whom he 


‘daily meets, Every man supposes himself able to [pro- | 


nounce that - -such and such a-house cannot bè healtby, 
‘and believes that he is quite capable of judging-for himself 
how much exercise he ought to take, whether he thould 
or should: not use a cold bath in the morning, and what is 
the ‘proper allowance of beer, wine, or spirits, either for him- 
-sélf or for his neighbours. Now, despite the confidence 
‘with Which most men will pronounce an opinion on all these 
‘subjects, the data-on which they would found that opinion 
woud really be very slight, and their knowledge of the 
subject probably very imperfect and inaccurate, and, con- 
eiui, the conclusions at which they would árrive 
"would most likely be erroneous.- dt is-just on such sáb. 
Jjécts-as-those we-have mentioned that the books of this 
“déries afford acturate informdtion. The first-of them, 
* On Premature Death, its Promotion and Prevention,” 
"s-of- a less popular character than the others, and has, 
swe think, suffered''in' ‘consequence of its author not 
having seen the contents of the other primers, While 
thè material it contains is very valuable, it deals, we 
“think; ‘too- much’ with statistics and too little with the 
causes of"premature death which are under the control 
of the individual, although occasionally, however, it gi 
these also, as at p. 46, where ventilation in a hospital is 
said to have: put a stop to the convulsions from which ihe 
children died'in great numbers, and reduced the mortality 
‘to wy of its previous amount... But on the other hand, 
-while-We Jlearn'that 6' per cent of the total mortality from 
all causes is dye to diseases of the heart, the writer says 
HotHihg “of the" dangers incurred in running after an 
"omnibus or iy trying to catch a train. — * 
-" The primer'on “ Persona] Appearance in Health and 
"Disease" ingludes the changes: which the body may 
*"indeigo im the form and si size of ‘its: bony framework; fatty 
‘Yayér, “add ‘internat organs, as well as egterħal colour. 
VPhedo d me given shortly and well, though the, alterations 


produced artificially by tight-lacing and -high-heeled and. 
tight boots might have been still more strongly insistéd 
upon and emphasised by woodcuts showing their results, 

“The House and its Surroundings” is clearly written, 
and contains a great deal of very useful information. By 
its aid the householder should be able to know where to 
look for defects in drainage, ventilation, water supply, &c., 
and thus to avoid many sources of disease, although ve 
think that the dangers of arsenical wall-papers ought per- 
haps to have been more strongly insisted upon. 

“Baths and Bathing” discusses the physiological * 

action, varieties, and uses of baths and bathing localities, 
"both at home and abroad. It is written in a very readable 
style, and contains both advice as to the use of baths and 
cautions in regard to their abuse. The author warns 
against the too heroic use of a morning: tub, but forgets to 
state how very much the chilliness which it brings-on in 
persons of languid circulation may be prevented by using 
a bath sheet instead of a towel, so that the whole body 
shall be covered during drying, and- hos chilled by the 
exposure of the wet skin to the cold asr. - 
- “Exercise and Trainitk” gres a general acceunt of 
the changes produced in the body by muscular exertion, 
of the food required, the general régime to be pursued, 
and the dangers to be avoided. It is evidently written 
by one who is familiar with the s&bject of wuch he-is 
treating. 

“ Alcohol, its Use and: Abuse," deals with a very diffi- 
cult subject, and does it well The author is not prejudiced 
either-for or against alcohol, and maintains that because 
ninety-nine persons out of a hundred misuse it, it is none 
the less trte that it has a right use, this use being some- , 
times to check the current of thought ard ‘care, as well 
as to stimulate digestion and circiigtion, „Although In 
perfect health its use is unnecessary e ~- 

The purpose which thése primers are intended to serve 
is a very important one? and we think that they are well 
calculated to serve their purpofe. We have pointed aut 
one or two-things in which we think they might be im- 
proved in future editions, but ón the whole they are well 
and careful done, giving- accurate information in a 
condensed yet popular form. č ot L.B. 
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[The Editor does not kald kimis ini responsible for opinions iebresad. 
undertake return, or 


3 errutend wath th writers of reed mamaterips. i 


The Mechanical Theory of Earth-Heat © 


-NOTICING the assertion made in NATURÉ Vol. xx; p. 
reference to Prof. Church's article in Siv/sman’s . 


Xen Me OI the 
vip uten “the rock in~the lowey levels to 
Ste TEA F. Smee 


hotter 
canclu- 
sions :—(r) That tho heat was a hot water heat, and (2) that 
De ee Ca a a 
movements 9 eooni, d platily atoan in mines 
and at the surface ;— it occurs to ma to-sdk the: 

question :— 
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of ere eet} thought 
sha of cod beds in «highly ple of 
"beds in a highly ed region like 
ue saneti fepe EE usu ipte E ent 
with the mechanical theory of poen of two extensive 
er i eomm d equally and exces- 
the coal-beds of the one 

em ati ed al de ft ee ar in 
undisturbed, "Western Penn- 
ntal coal-beds of the one are 


` Surely, i ovemeate of rabun on rtm 
"needful beat, se plicated coal-beds should escape 


converted 

Er un it is XIX mm Engi 
to bem own 

: a ord inch hat the be 


oni), Heat de mien now w a partially re- 
ermian and. later ons ; AG is reater ee gel seat 
BE lends i the entirécits end of cays bituminous coal- 


-medsures ; and (3Y Pioation and fcire, permitting ‘he eral 
volatilised tato thio atmbephdre; 

American Philoso Md Mey aa J.P. Lsstrv 
on Philadeippla; May ih phe i , 
e. —— 25 
+ tise Evolution ®ld and Now SU. E 

M pite: R. WALLACE writes, in NATURE, vol. zx 


nurum 


nid ETE: 
gio a icit rix thinner Soe tan the English ancestors, 
‘If Mr. Butler,” be continues, ‘could adduce on good autho- 
rity such a fact as this, he would have some ence in his 


favour; ‘instead of which he can only make suppositions 
_ I never was in: uus bad some yens 


E who 
May I hope that will ktndl insert this, so as to 
d DENS t 


being frequently crossed 
colder countries, Do the fleeces of such sheep deto- 
rlorate in Queensland ? S. BUTLER 
June 13 e, d 

(pO ft 
-> The Rivér Elbe AT 
` In NATUZE, vol. xiv. p particulars are given, of 
Uk Natoa volair, p, 456 ame the water foring rast 
at the between Saxony and Bohemia, 
in Bohemia above this point is stated at 880 
ee ae which is evidently wrong, asthe annual 
o of 17 cop ome dabie metres (218, aade 43.00 cae fet) 

epth of 107°64 inches run o Measuring 

Emp on on the ma area of Bohemia which, apparently, 
-all into tho —is 20,000 English 
the other hand, the measurements 
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BE ae, ol xx.” p IIo, an OPNS 

oma sie ed n Tt is stated 
^et Cae DOA PANE Ed notet. neo calla of antca 
au EN eI A ME 


r * ij 
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The Climbing Perch 
of the Zoological Sodays G Gardens in Re 
y received a contribatlon of. five 


, where they lived 
^" 1874), i my Paper “On the 
resh-water Fishes,” 


manner in 
the atmo- 


Ox Thursda: une 14, at alfpes deren in the marning, a 
BUM e ied ipee] fell over London, which might slmost 


peculiar atmospheric 
EON memockodà on tils subject been reorded t E 
EDWARD SOLLY 





"WILLIAM FROUDE: 
LAs T week we called attention’ to Mr. Froude's dis- 
coveries of those laws of motion of floating bodies, 
upon which the behaviour and ne a ship passively 
floating among -sea waves d We now purpose 
a brief Gatling ci hla eem P HEN in another branch 
c4 by which he arrived at a true apprecia- 
iod oF QU niuis ed Rad oF the adita co opposed 
Dy wales ne xr pelagi through it. 
In connection with the resistance of ships, subject of 
marine propulsion, which Mr, Froude has also done much 
* Continued from p. 290 
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to elucidate and Bee imn the gyagp of scientific treat- 
ment, will nat & place. 

The resistance of ships and the speeds that could be 
relied upon in practice by the application of a given 
amount of force has always been a fruitful 
trouble to naval architects and 
formule that have been used for 
ships, and which were based upon whatewere supposed to 
be the true laws of resistance, have always been uncertain 
and unreliable in their application. Mr. Froude hag 
shown that thiis because the approved formulas“ were 


not only wrong in de but that the sup cause of 
siue nt they ect page jugis 


ideers. The various 


resistance, wi 
was in reality no cause at all; and that the real cause of 
resistance, whatever it might be, was entirely left out."' 
4 This supposed cause of resistance, which “was in 
reality no cause at all,” was alleged to be due to the inertia 
of water, and the necessity for pushing those particles out 
of the way which offer an obstruction to the ofa 
ship through the fluid. Thus it seems that there must be 
an excess of ure upon the fore part of a ship when 
she 1s excava or pushing water out of her way; anda 
diminution of or partial vacuum on the after 
part when she is travelling away from the particles which 
press against her. There would therefore be a total 
; co caused by excess of pressure forward and 
deficiency of pressure aft. As this resistance would 
depend uppn the volume of water that would have to be 
pushed out of the ship’s way; it appeared obvious that it 
must be measured by the area of the ship’s cross section. 

These considerations were expressed in the following 
formule, which have been those chiefly used by ship- 
builders till the last few years, and have been preferred 
by the Due to any other down to the time when 
they placed the determination of the speeds of ships in 
Mr. Froude’s hands. The formule are— 
QA Cc,D! 
m 47 - . 
4 P p 
when V «the speed of the ship, 4 = the area of the 
greatest immersed cross-section, or “ the area of the ship’s 
way," D = the ship's displacemen-, P = a measure of the 
propulsive force, which stands for the indicated horse- 

ower of the engines, and C, and C, are constants obtained 
Eon the observed performances of other ships. These 
are only formule o Som peun between different ships, 
and were always regarded as being strictly applicable only 
to the comparison of ships of smilar form. They are 
obviously besed upon the assumption that the resistance 
is as the square of the speed and the area of the vessel's 
way, or of the canal she may be sup posed to cut through 
the water in going from place to e. This is stnctly 
the assumption in the first formcla, which includes the 
exact area of the immerséd cróss-section of the vessel; 
but in the second formula, though the character of the 
assumption is the same, the area is corrected to represent 
the supposed equivalent cross-section for variations of 

isplacement. 

ese formule gave fairly accurate results when erst 

to vessels of good form which were similar to those from 
which the constants were derived, and when the speeds 
were low. It was known, however, that the roges of 
vessels of exceptional form and dimensions could not be 
-thus calcula and that in all ships the resistance in- 
creased at a faster rate than the square of the speed 
beyond certain limits, which limits were different in dif- 
ferent ships. The development of the true laws of fluid 
motion, or the doctrine of stream-lines, by Prof. Stokes 
Prof. Rankine, Sir Wiliam Thomson, and others enabled 
the real causes of a ship's resistance to be ascertained. 
It was then sten to be quite wrong to suppose that the 
work done in propelling a ship is in any degree,analogous 
to excavating a canal, and spreading the water she suc- 
cessively displaces over the surface. 


source of 
culating the speed of 
-head resistance, beca 








The stream-line theory showed that the reactions which 


the inertis»of the fluid would cause against the surface of 
a ship moving through it pius jc emselves quite dif- 
ferently to what former] sup and that 


such methods of estimating their total effect—which was 
supposed to constitute the resistance—as we have referred 
to were fundamentally wrong. Indeed it shows that there 
is nothing in nature to correspond with the old idea ot 
according to the stream-line 
theory, a submerged y such as a fish, or a torpedo, 
once put in motion in a frictionless fluid would continue 
to travel with an uniform s and 
ance. Certain icles of fluid have to be set in 
motion to enable such a body to pass them, but this 
would be done in such a way as to cause no resistance in 
the direction of motion. The backward forces acting 
upon the body on some parts of its surface would be 
balanced by the forward forces acting upon other parts, 
and the inerti& of the fluid would propel it forward at - 
some points with an equal force to that opposed in 
resistance at other points. i 
Mr. Froude showed most clearly ang conclusively how 
this paradoxical result came about in «his presidential 
address to the mechanical section of the British Associa- 
tion delivered at Bristol in A t, 1875, and also in a 
lecture deliveréd at the Royal Institution on May 33) 
1876. He proves that in a perfect or frictionless flui 
there is no power by which any endways resistance can 
be caused to the passage of a submerged body movi 
uniformly through. it. Substituting for the subm: 
body moving through ‘a stationary ocean of fluid the 
lainly equivalent conception of a stationary 
body surrounded by a moving ocean of fluid, Mr. Froude 
points out that at a sufficient distance ahead of the body 
the ocean is flowing steadily on, in what may be imagined 
to be a callection of streams of any sire and cross-section 
we please. All these streams must have the same direc- 


.| tion, velocity of flow, and pressure. In order to get past 


the body these streams must alter their direction and 
velocity; settling themselves into courses which will be 
determined by the various reactions they exert 2n each 
other and upon the surface of the body—“ yet ultimately 
and through the reverse*peration of corresponding forces, 
they settle themselves into thir original direction and 
original velocity. Now tye sole cause of the original 
departure of each and all ofethese streams from, and of 
their ultimate return to, their original direction. and 
velocity, is the submerged stationary body ; consequently 
the body must receive the sum total of the forces necessary 
to thus affect the streams. Conversely this sum total of 
force is the only force which the of the fluid is 
capable of administering to the body. But we know that 
to cause a single stream, and therefore also to cause any 
combination or system of streams to follow any courses 
changing at various points both in direction and velocity, 
requires the application of forces the sum totalof which 
in & longitudinal direction is 57, provided that the end 
of each stream has the same ion and velocity as 
the beginning. "Therefore the sum total of the forces (in 
other words, the only force) brought to bear upon 
body by the motion of the fluid in the girection of its 
flow is stl” 

A frictionless fluid would, therefore, offer no resistance 
to a submerged body moving through it Mr. Froude 
next introduced the consideration of friction, which 
brings two causes of redistance into play. First, there is 
the friction proper which is due to the drag of the par- 
ticles of water upon the surface of a body as it moves 
through it, and which is governed im 'amoünt By the area 
of the surface, and also by its nature, whether smooth oz 
otherwise ; and secondly, there is the defect of pressure 
at the rear,end of the body caused by the stream, line 
motions being somewhat impeded by friction Between the 


I Published in NATURE of November 18, Degap ber 2, 16, and yo, 1575. 
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particles. This is very obvious in blunt-ended bodies 
where the stream-lines, instead of closing in round the 
rear end and exerting their due pressure in the direction 
of motion, force themselves into eddies and whirls, Mr. 
Froude calls this element of resistance " eddy-making 
resistance.” Iris imperceptible: in shape of fairiy omar 


shape, but is of large amounts in ships with 
t 


sterns, He shows that a submerged body of easy |- 
i experience eon bek 


shape would practically 

that due to surface friction, and the amount of resistan: 
would be practically the same as that of a thin plane 
* moving edgeways, which has the same area of wetted 


hri ronde ar None M 
a ship or a body travelling at a new cause 
resistance Is introduced, due to the system of surface- 
waves which is generated. The variation of in 
the stream-lines formed at the sides of a shi 


are formed and carried along as a e 
These waves once made, however, require li orce for 


- their ce; so long as they are not swollen to 
: abnormal dimensions by the increased wave- ten- 
dengy a possesses gt high Other systems of 
waves are generated an off from the ship in 


various directions by features of form that interfere with 
the natural courses of the stream-lines. There are, there- 
fore, three great causes of resistance to a ship: T, sur- 
face friction; 2, eddy making; and m Were genes. 

surface friction, 


bya 
mally 


pable at t of direct calculation, ^ 

Mr. pode ce mat d Me ie unu d aup 
resistance by means of careful experiments with a 
made to her exact form. The method of doing this with 
accuracy is one of Mr. Froude's greatest and most useful 


y believed to be impossible to infer 
-of a ship from that of a «mall scale model. Mr. Froude 
saw, however, that all three elements of resistance fol- 
lowed the same laws in similar whatever the 
differenaes of sire might be, and that al that was 
to make 1 with models reliable was to discover 
the true scale of comparison. - Tbjs. or law of com- 
i he di and stated-as follows :—'* If the 
a anita ies ion’ (as itis termed) of the 
and if at the speeds Vi, Vy V,.... the measured 
resistances of the model are Rj, Rp Ry...., then for 
speeds NDV, ND Vy ND V,....0f the ship the re- 
ces will be D? Ry, D Ry IP Ry... To the speeds 
of model and ship thus related it is convenient to apply 
the term ' correspondin >». the special feature of 
this “ correspondence ” the that at such speeds 
PE ee were Metis fixe Genere by sbip and 
mo 
Mr. Froude tried in 1867 a large number of resistance 
experiments with models of various forms and dimensions, 
by towing them from the engs of ro-foot scale beams, 
connected with self-recording dynamometric apparatus, 
and mounted on booms projecting sideways from the bow 
of a steam-Jaungh. Some of the results were in glaring 
contravention to tfe ordinary ciffes current at the 
time, and Mr. Froude invited Mr. E. }. Reed, C.B., M.P., 
who was then'Chief Qonstructor.ofthe Navy, to witness 
iments. Mr. Reed saw the necessity for fresh 
ion, and by his recommendation a further series 
experiments was sarftiioned by the Admiralty. 


the 
in 
of 


e 
4$ c . . 


These experimenés were ht into further promin- 
ence by the action which was upon a report of a 
committee of the British Association m 1869, Spon the 
stability, propulsion, and sea-going qualities of shi 
On the recomm on of this committee an appli 


segted from this report on the 
elements of resistance and the laws 


“cond be discovered with far greater facility and com- 
pletepess by small-scale than by full-size ents.” 
Mr. Froude to uct an ex- 


tensive series of experiments with models; this he under- 
took and continued up to the time of his death with ge 

est skill and success The results thus o 

i data for determining the resistance of ships of 
various forms and dimensions to a considerable degree 
of exactness, and also showed what circumstances were 
favourable to and what were not. 

This subject an important bearing upon some of 
the inquiries instituted by the Committee on Designs for 


ips of War, in 1871, and mer eed e E 
io dette cree AD, Hie och etude cf a - 


sired ship. The Admiralty noor f ordered the re- 
quisite iments to be made upon H.M.S. Greyhound, 
a vessel of about 1,150 tons displacement, The experi- 
ments were made under Mr. Froude’s superintendence. 
The Greyhound was towed by H.M.S, Active, and the 
resistance at various speeds recorded by means of a dell- 


ts verified to a remarkable the law of 
com ed by Mr. Froude as ing the 
relation between and their models, and y 
j the reliance he had upon his method of 
Vener ne M E 
varied models, a method which, as Mr. Froude afterwards 
remarked, “if trustworthy, equally serviceable for 


testing abstract formule, or for feeling the way towards 
perfection by a strictly inductive H 

Theo value of Mr. monde P nennen of calculating the 
speeda of ships from those of their models, became so 
obvious, that the Admiralty. discarded their old methods, 
and referred their desi to Mr. Froude for his estimate 
of their . Besides the elaborate series of experi- 
es biet Troa Daa ad a ere Je of ue 
at his experimen at Torqua termining the 
best form and Oron Bie varlons chistes ot i 
designed for various most of the new À ty 
designs have been ted upon and modified forms 
eer rias improvement could be made. The 

of his work, and especially of the recent trials of 

H.M.S. Jris, whose lines were determined by Mr. Froude 
for the high speed of 17} knots—have borne striking tes- 
timony to the correctness of his work. 

Mr. Froude has, however, done much more than show 
fow to calculate with accuracy the speed of a ship from 
that of her model. He_has shown how the various 


model and a curve of frictional resistance be also 

aced on the same base line, they wil be found almost 
identical at their low speeds. The resistance due to the 
formation of eddies is so small in weil formed E 
as to he hardly appreciable. When a ship of tolerabiy 
fine lines is moving at a moderate 
ance, therefore, consists of surface-friction. As the speed 


, the whole resist- 
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wincerand id son 


and~in« vessels - of * the: same section, , but ef ‘different 
Jengths..- :Mni Froude rconducted x- series: of (€ 
uponanodelsfthe sam: same Crosssection and. fórm of. éni 
but with En: successively incteaseti “by le 


, Parallel middle body. ' /Thess models cotrespondeéd-to 
of lengths vi fromir6o feet'to 480 feet ih total les 
Atstha,lower: ; Up to-about elevet tts, the- - 
ances in’ ; increments with eqyglin: 
crements of r'of.the ship, -butat higher’ ‘this 
hatmonyidis t At thirteen knots 400-fést ship 
corisi more resistant€ thán'thé 240-Fe&t shi 
at Mj dhotn pea ship makes almost às- a 


resistancesas.a 360-feet ship -of.2,275 tons fiore- -displace- 
mento sSimilar.anomazlles-appear in ‘the -cómp: 
betweer other:ships. These were shown: by Mr. Froude 
to be due to the influence of. waye-miking’ resistance, 
A Ape “with reference 
to :stérnrof the shi -by the:waves generd by 
‘pat involved ig that de ae 
lengthe considérabl Süt loss 
oft speed: for the:sante application of pens nya if 
the conditions favourehle.to this! reb complied with) 
pees the. other hand, Ja 
power to keep-up her eed ^D ME.: tE 
shownlhow he most favourable a MEE can | 
ooh. LR Rt 
These [pros ions-fhto the S experiéhced 
‘tiie at.diffesent speeds'-have throwa’ great! light: 2 
that long-disppted .problem. in‘ navaP archi E 
7forin ofleast;resistancegUand has ‘goné far-to ebàbl a 
‘buildérs:to arrive at. thé “best forh ‘and ‘prope 
the tapeed , which ‘is compatible wit Cather fe 
quirementh. : omlcally such å di gf great 
valne/in Sibling more: work: tovbe doné ‘in’ stedmship 
Pap fora am engine‘power and érpénditure'o d 
- Mr 'Froudè's ‘dy ometric experiments upon tlie 
ae of ‘the ad, and- some" results of the 
steam trial icai of other ships, showed him that 
thé ictüal resistance of a hee ence, 
7b&ef) generally- At eight! knots the 
"upói thé 'tow-rópé of! the GreyAouwd—e ship: of m 
“tons displacertent— was only -24 tons, and at ten -knots 
4} (ons. " This Wás:&o'very mugh below.the thrust-the 
Strew was ‘supposed Yo exert wheü dtiving the ship at 
those speeds, -that Mr. “Prous: set to Work! to invésti- 


is 


gate ‘the relation “between: the” indicated hórse-power of | and? 
ork done by. 


masinės represented the w 
E cylinders, rite e-power that'is tise 


ey ee propelling thé* shi P ‘He sii as thé 
, experiments, s pe at 

th Fatibar is 27 mee d n oe 

tiene hdrae=powet, as- giyen obt ‘by the thrust- of thé 


beh fs is only yt pér cent, of the power ifdicated in “the 
” Mr. F ondé Gegosipésed tho indidated: horae: -power ot 


the engine ‘inté itf fuent parts, and a proximately 
eae acrem follows Si 
"P fs The thriist or ship's true Fesistitice = Ring 
Qi the effective hórse-power., 3 
SE The. eee ne ee eee re 
Induced h sterh cdnséquent' on 
2 thrüst of the ‘screw. My. Froude often^called &tten- 
i to this cause of resistance, ahd’ showed that it ‘might 
be greatly reduéed by placing the screw a ‘short ee 
Bb&ft^ifs dsual epus) He ascertained by experinient 
"that^with ‘shi form the resistafice is in- 
treagéd on socie of the action of the screw by About 46 
'5e er cent.” of Her nett’ FEUEBHEB The poser required 
this therefore 4x04 E. E:P. - : 
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M SECUS Mr. Froude put. all, p 


Dacicus 


3. The friction of the ‘screw blddes in f thioügh 
thd ater, RCE wad fotmd to Um O'I/ E, vien 
A42 Te! córístánt: ‘friction dde tò dead’ 1 and thé 
tnésš o This is atali is, abopt. 
one-seventh of the’ total load! of the: ET Working 
full spóed and = -It is theteftre MET 
s | be "bi the total ied hora pe power; 5 8006 E 
D Filetion dub to working] load'of f engine: | ‘This if'alsó 
yo TAILED, = 


+6, “Air pum; b éidtansed - This Ai approtihiately equal 
to gifs Lac. Ps i 


ie e Teren elements it will -be found ` ' 
that the ve af the bade ae sire a u more 





between the efficiencj-of different: engine: 
time to céme-into genéral-use, but’ cannótf 
it becomnes understood and a 


ce; arid dro king ubog 
Fated B m o ba aid dorh boll f for pee 
efect in the wid id power of the’ obgines; ant 
in’ inining a ship’s nett resistance. - - 
- The general adoption: vf ‘these theories wil be a grea: - 
boon: to áclence, as well as á ptuctical-Henéfifj in point’ oz 
ecónomy to the ship-builder and qns ore Sciencé 


wl pee by having the'pe ormantces of-ships recorded 
a manner ag-will be avhilable fort ‘correcting the 
poen SESENTA throwing light tian r laws’ of 
ics as are‘ ot ae cover imperfectly 
eccrine | 
^" One «great dliiicalty ii makihg * ah? Gilentific | use of 


steamship performances’ lias arisen from- the’ dbsénce: of 

puni decharge the power deliveréd “to, té 
screw. “All that was ever ascertained was the H- 
cated’ in the 'cylinders, and; as Wwe have’ seen; this was 
found to be enormously-in excess “of the ‘effective’ pm 


im in propulsion: - M bcd d blenjs' of res 
propulsion Can, o ep tented by dealirg 
with the thrust exerted’ el sc m a became-desirabe 
to have some means bf meawüring vin actual ships. 
Mr. Froude, who had fet id oad ‘this out, was 
asked by the to devise" ae eee ynamomeéter that 


y 
‘would measure the power delivered at the end"of the screw 
shaft in ‘large marine engines. The. problem ‘Was a most 
iS AUI onE on "put. Ms Mr.-Froudé solved'it^in a most-complete 
è manner. Hé described -the -instrument 
he had inverited in a ‘paper read: before- the "Institition 
of M cal Engipeers in July, 1877, and a'descri 
of it is givén in NATURE; August 2, 1877. -It fulfils'all the 
conditions of giving.a true indiciition of ‘the pawer, being 
simple, compan, and easy of application. . A machine tot 
ae sof -2,000 LH. is all. included in 
ceo acide! of three feet: radius, antl as 
is ee increases as the fifth power of its linear dimen- 
sions, it can be. applied to any hie: of : engine without 
becoming unduly large.: : 

We have glanced hastily over- some of Mr. Froude's 
achievements in science, but :it “is imposeible- within the 
limits at our disposalto do more than glance at them; or 
even.to refer to many.” Hg was a.scientific-worker of -he 
best and rarést type, and was consteh loyed in per- 

:the'details'of.his theories or on new lines of 
ae t.- a epee of the ere 
y of his 


e may be arrived -al ` cing an. 
mechanic, and a most conscientious and ingenious 
theorles and 
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hypotheses to the most crucial and varied practical tests,’ 
and conclusively proved their Bon. or determined the: 
peta r prove then. e had the eats 
ee ost intui cruerimenrs for - 
tatively testing the value’ En iden, aud His mathematical 
know and power of close and accurate reasoning 
enabled.him to work out the quantitative results of a 


du PORE win eM M. His tal 
tank at Torquay, with all the delicate and tateresting 


contrivances in connection with it for i d record- 


ing the behaviour of models in rolling or their resistance ' 
* "to motion h the water is a marvel of philoso i 
t practical skil. Mr. Froude's published ' 


arran 
papers include but a small portion, we believe, of his 
work. It would be a worthy tribute to his memory, and 
a great boon to science and to the shipping interests of 
oened eee fon perm ipt 
pu a complete form, an us ma y 
&ccessible. 


, Mr. Froude had not much encouragement during the 
early days of his investigations upon subjects, The 
first to wise cde s dicis late Prof. Rankine 
and Mr. Crossland, one of the constructors of the Navy. 
Mr. Crossland was ono of the first to see that Mr. Froude, 
in his(first paper on the Rolling of Ships, read before the 
Institution of Naval Architects in 1861, had indicated the 
true laws of rolling motion, and in the following year he 
contributed an ug duy: paper upon the same subject. 
Mr. Reed was the to apply the principles enunciated 
by Mr. Froude to the construction of ships; and did so 
with great ability and success. Canon Moseley, Dr. 
Woolley, and others did not however, for & consider- 
able time, that Mr. Froude ad made a great stride in 
advance of poe knowledge, and had really discovered 
the means had long been wanted of arriving at a due 
comprehension. of the dynamical laws which govern a 
ships behaviour at sea. Mr. Froude’s lucid and 


taking tion of his and replies to the objec- 
tion of Dr. Woolley and others produced in due time 
their full effect, and im the course of a very few years all 


who were capable of understanding the ts upon 
which the theory was based were Hioraugliy convinced 
that Mr. Froude's method and its results were sound, and 
were such as could aldhe lead to improvement in this 
branch of science. . l . 

Mr. Froade's sclentific feputation and the value of his 
- work now rest upon n solid foundation.” His discoveries 
have revolutionised whole theories of hydrodynamics, and 
have stood the tést of practical application. He has re- 
ceived various honorary distin such as the degree 
of LL.D. from the University of Glasgow, and the Royal 
Medal of the R Society; but his greatest distinction, 
and that with which his name will always be associated, is 
that, in an age when science is fashionable and many of 
its professors look more to the show than the substance, 
Mr. Froude devoted his energies to a long and unwearled 
search after truth in.a depre of science that few 
knew anything about, and could have no interest for 
the many, and he looked only to success for his reward, 
Happily, in this sense he was bountifully rewarded, and 
a eft, bor in the subject-matter of his TEESE 

e example he set in ing them, a legacy to those 
who follow after which should stimulate them to work 
with all their'might, with the one object of endeavouring 
also to attain unto truth to be worthy of being 
admitted within the vell of the le of nature. 

.9 





* KARL KOCH e$ 


"[ BERE Bre very few even amon fessed botanists, 
- ^ who avail'themsejves to any like the extent 

they might do of the teachings of a en.» And yet for 
the study of the lifp‘history of plants and for the due estj- 
mation of their precise dtgree of- relationship one to the 


ee 2 


,turists as 


other a garden offers#in some ways—in many ways—un- 
rivalled opportunities, ` ; 7 

Karl Koch, whose death we lately recorded, was.one of 
the few who a right appreciation of the resources of a 
garden and who kpew how to turn them to account. His 
tall, attenuated form and keen eye were to be observed at 
most of the International Botanical and Horticultural 
Congresses which: have been held in various continental 
cities and in London in 1866, Everywhere, by horticul- 
Botanists, tis claims to bigs gece among Dis 
fellowk T ida and even Te casis 
perso ities were ow. 50 it became 
a M. ose axe Hi ect ete meee: 
ally failing poweri and to see how thecid aplcit was eutbed 
and checked by impaired physical health. . 

Karl Koch was born in Weimar in June, 1809. m 


that little capital he came in contact, as a youth, with 
Goethe, an it was- partly owing to Bs induencs and 
advice that Koch visits to the Caucasus and 


various parts of Asia Minor. Shortly after he had com- 
pleted his studies in medicine and natural history at Jena 
and at Würzburg he set out on his travels, his special 
objects being the investigation of the vegetation and an 
inquiry into the original sources of our cultivated fruit- 
tfees. Pom rM suffered so severely 
from the effects of- sunstroke on Mount Ararat that he 
was obliged to return to J but in-1843 he set ont a 
second time for the-East. Of his first journeysan account 
i in 1842, under the title of ** Travels 

of his second, in 1845, under that of “ Wan- 
account of his travels 


assistant-director of the Botanic G at Berlin, secre- 
tary of the Prussian Horticultural Society, and, a few 
years later, Professor of Botany in the University. 

His ion at Berlin gave. him exceptional facilities 
for studying cultivated plants, and, accordingly, much of 
his botanical work consisted of monographs of Arads, 


ectly preserved in herbaria. phs 
Mein Re through the Wi yf of the lin 
Horticultural Society, and which was for many years 
edited by him. As a pomologist also he held no mean 
Moro but the most interesting and valuable part of his 
bours; so far as this branch is concerned, are those 
relating to the origin of cultivated fruit trees, a subject 
intimately connected with the history and migrations of 
our own race. 

His m opus, however, is his * Dendrology " —a 
scientific description of the trees and shrubs cultivated in 
the forests and gardens. of central Europe, a work for 
which his travels had well pre him. For the pur- 
pose of compiling this volume h visited almost every 
country in Europe. All the great nurseries of the Con- 
tigent and of our country were also inspected by him 
with the object of study or of ing specimens. — - 

Despite small defects‘of method Koch's descriptions 
are excellent and characteristic, so much so, that it is a 

ity that his work hes not been translated into 
Et The technical details of his subject are enlivened 
by short biographical notices of the botanists and horticul- 
turists whose names are the most prominently associated 
with the department of botany, of which his work treats, 
The reader of these interesting notes to an otherwise noces- 
sarily dry technical book will have no difficulty in under- 
standing the estimation in which Koch's po lectures 
on trees and on fruit trees in particular were held by the 
Berlin pyblic. hes f i 
- In private life Koch.was beloved for his uprightness, 
loyalty, and warm-hearted devotion to-his friends. í 

A : 
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THE ELECTRIC DISCHARGE WITH THE 
CHLORIUE OF SILVER BATTERY 


MESSRS. De La Hue and Müller, in the second 

part of the researches which they have carried on 
during three and a half years, have Contributed facts of 
the highest value towards the solution of the problem 
presented by the beautiful phenomenoa of stratification 
poa by electric discharges in vacuum tubes. The 


ollowing are some of the more important results of these |* 


iments aslescribed by the authors.’ . . 
ese phenomena, first noticed by M. Abria in 1843 
were independently re-observed by Mr. (now Sir William) 
Grove in 1852, and have since en the attention of 
many physicists. The late Mr. Gassiott, working at first 
With an induction coil, but more recently on the same lines 
as the voltaic batteries of high potential,” published results 
= great aoe Parle on the Repeal hand, Mr. W. 
pottiswoode pursuing with great acumen and 
enr a similar investigation, both with the induction 

il and the Holtz machine, with which he has recently 
used condensers of t capacity. 

Throughout our labours we have felt so pony the 
necessity of obtaining numerical results as data for the 
foundation of a theory, that we have not hesitated to risk 
much in this cause. By the fusion of terminals, or the 
sudden discharge of the condenser, we have lost a vast 
number of, very beautiful tubes; but gradually by the 
adoption of various devices, and by the employment of 
kien po cata a. constructed and insulated to suit the 
high potentials we deal with, we have succeeded in over- 

ing the various impediments, so that we can now 
' readily obtain values for the physical quantities that 
enter into consideration in our experiments. . g 

There is a serious trouble copnected with the study of 
the discharge in rarefied gases, for, after a very short 
time, the tubes completely and ently change, so as 
no lo tó present the splendid stratifications witnessed 
on a first trial .-We believe these changes occur much 
more rapidly with the battery in consequence of the greatet 
amount of current, than with the induction coil; but the 
fact appears to have been well known to Dr. Geissler, of 
Bonn, who, on the occasion of a visit to our laboratory, 
‘brought with him some tubes h which no current 
had Son passed (virgin tubes, as he called them), 
which presented most beautiful phenomena lost for ever 
after too brief a period. 

Tube 123 (cyanogen), for example, when first connected 


with the battery, presented strata which completely filled 
the tube whttfout leaving a dark space near the negative, 
some ing themselves on it, as shown on the left of 
Fig. 1; but after a few seconds the strata widened out as 
on the right hand figure, then other changes occurred, and 
the first phases have never been reproduced. 


TUBE 123. 





Fm. 1. 


Another case is presented by the nitrogen tube Fig. 2, 
the right-hand figure showing the first phase, and the 
left-hand figure a second phase, which in its turn has for 
exer disappeared, and had Deea replaced by the ordinary 
disk-form of strata. : 





Fo L. 


After spending much time in erperiments pith tubes 
repared for ús by Dr. Geissler, Messrs. - Alvergniat 
ize of Paris, and Mr. Hicks, of Hatton Garden, with 
the vexation of finding that we could not often enough 
repeat our experiments, we ultimately came to the con- 
clusion to have others made, but not exhausted, and to 
perform ourselves the charging and exhaustion: The 
tubes we usually empoy have a glass stop-cock fitted to 
them at each end ; they are 32 inches long, and from 1'75 
to 2 inches in diameter ; the terminals are of aluminium, 
and about 29 inches apart, one being a ring, the other a 
wire bent at a right angle, sg as to point in the direction 
of the axis of the tube (see No. 124, Fig. 3), for we have found 
that the phenomena vary according as the ring or wire is 

made positive. 

e . 


itt 





a 


Fic, 


L 


These we exhaust and fill with any gas we may wish 
to iment with, and gradually exhaust again, notin 
the phenomena presented at different pressures, wi 
different potentials, and with different amounts of current. 
We re-fill and exhaust the tube again and again, afd 
mostly obtain, under the same conditions, as nearly as 
possible the same phenomena, of which we are careful to 
make sketches and, if possible, to obtain photographic 
records. 

In some cases we make use of tubes provided with a 


1 Seo Phil Trans, vol clair, pp. ss-121. 
e bnr of de oce QE Fa Tar IS Us “aboruteey. JE DES 
experiments, on occasion of a vmt to , Jaunary »6, 
1875, the coment of his Teclanciid battary Was measured hy ua with s rolin- 
meteor. 


celL The the x 3000 between & anda 
drak 0:25 toch diameter was only o ras inch; w the 1s that 
the Ínsulstion was at that ume, ect. 


> 


calibrated chamber between two stop-cocks, as a2, No. 
145, Fig. 4,the chamber in this particu ay cete barnes 
of the capacity of the tube, this tube has also an absorption 
chamber communicating through a cock and intended to 
contain spongy palladium. After a:tube has been ex- 
hausted.so as to produce a particular phase, and in 
the course of the experiment the exhaustion has been 


carried beyond that degree which its of the reproduc- 
tion of that phase, one or more es of gas may be 
successively admitted into the tube"by filling the calibrated 


chamber with gas at any’ particular pressure, and then, 
opening the stop-cock communicating with «he tube ; the 
lost phase is thus uced, 

The apparatus which we have found t adVantageous to 
adopt for the exhaustion of our tubes is shown in Fig. 5 ; 
it comprises three means of exhaustion which are succes- 
sively emplo as the vacuum becomes more perfect. 
The first is Alvergniat high-pressure water fe in 
connection with the high-pressure Water-main of the 
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West Middlesex Water Company, the head of water 

106 feet; 1t produces a vacuum to within -an-in 

047 in.-I2 millims.) of the meg of the barometer. 
e pipe leading to it is so mar 










2200 
a b 


in the drawing; it is | gas generator G o', and $n to a m 


G—b  Volemem, 


attached h a tdk, to a four-way-junction-piece F 
SPEE bee more cocks, communicating :—one to 
one end of the tube T, one to the“last drying bottle of the 
ial gauge. The 






145 


Fra, 4. 


sphere—a vacuum so perfect that the current of 8040 cell 


other end of the vacuum tube T communicates by 
means of a Y-piece to both, an Alvergniat mercurial 
pump, on the Dent of the figure, and & S 
pump, on the 1 After the i£ros;fe has done its 
work, the A]vergniat is used for rapid exhaustion, and 
then shut off by means of the pes cock C, leaving 
the exhaustion to be completed by the Sprengel; we 
have thus obtained, by the pumps alone, in tubes 32 
inches long and 2 inches in diameter, vacua of only 0'002 
millimetre pressure, equal, to 2'6 mullionths of an atmo- 





whether an ‘apparently nebulous discharge is simply 
nebulous or consists really of ha also whether and in 
what diection there is a flow of s rata which may appear 
quite steady t$ the eye. The observations are facilitated 
by covering the tube with a half cylinder of cardboard 
having a slit in (bo direcina of its axis about Jy inch 
wide. R is a radiometer attached to the Sprengel; 
4, d, a drying ‘tube containing sti@s of potash used 
when gas 1s introduced from a reservoir through the 
Alvergniaf 


The resistance of vacu&m tubes does not depend solely |- 


would not pass. The apparatus is in connection witha 
McLeod ga by means of which pressures to 0*00005 
mm. can be determined. Besides this gauge, the 
S and Alvergniat pumps have their own gauges, 
which read to a milhmetre. X is a rotating mirror con- 
sisting of a four-sided prism mounted on a horizontal axis 
and provided with a maples | wheel ; on each face of 
the prism is fastened a piece of looking-glass. The reflec- 


: tion of the tube in the mirror enables one to examine 








or mainly on the distance between the terminal, but it 
does greatly on their diameter. 

In order to test hów much of this depends on the 
len of any constriction, we had made two tubes, 154 
and 155, Fig. 6, of nearly the same length (16 inches), an 
internal diameter }4ths of an inch, the residual gas in each | 
case being carbonic acid, CO, From results obtained 
with these tubes where the constricture varied in length 
in the ratio of 125 to 1, it became evident that the main 
effect is due to the simple constricture of the tube. 

The diagram Fig. 7, shows the arrangement by which, 

. 
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in our early ents, we measered the resistance of a | of the cugent passing. After the current in a tube has 
tube, The tell-tale tube: had to be substituted for the | commenced it is generally found that it will continue to 


aromele in the o Wheatstone bridge, as ‘the 
erence of potential betweeb € and D fluctuated greatly 


TUBE 154 : 
i - TUBE [55 ! è . 
, ag 
ein the course of the experiment, causing violent swings of 
the needle. 
- AZis the batt | the A terminal of which is connected 
at A’, in the bri Stier udin two equal fluid 


resistance tubes, FR and: FR’, of 420,000 ohms, placed in 
-vessels containing ice, to keep. them at a constant tempe- 
rature; an adjustable coil resistance is inserted between 
“Band D; the tube T T, pO Pesce RT AE D 


£ E T E, B 2 ^s M 


sO t 


"S Re, 
z : 
Z 
T z 
A 


Fra. 7. t 


and C, the Z terminal of the battery being connected to D. 
"When the resistance is or less than that of the 
tube to be tested there 15 an illumination in the detector 
tube between B and C; but when a current passesin T T, 
balanced by a ” adjustment of the coil resistance, 
then thé cise the detector ceases. It was ultimately 
found that the detector tube might be sed because, 
as soon as the resistance in B D is a little in excess of that 
of the tube, the latter gives evidence by its illumination 


uL E TUBE. 147. : 





glow, even when some of the balancing resistance, B D, is 
plugged out in the coil box, showing that when once 
started the wording resistance becomes less. If, on the 
other hand, the current has been stopped entirely, itre- 
quires generally a greater balancing resistance in the cail 
box between B D to start it again than it did in the first 
instance. After standing for a short or long time it regains 
its normal condition, but the interval required may amount 


to several days. The following numbers were obtained:—z . 
Tube . Started with ohms. Ran up to ohms. Nature of the Ges. 

1 200, 000 250,000 
s. 350,000 500,000 
6 , £70,000 500,000 N 

i * 15000 : 79,000 N i 
x 150,000 infinity. * CO, e 

95 * 700,00 1,000,000. Si 


Subsequeritly we found it to be more convenient not to 
make special determinations of the resistances of the 
tubes beforehand in the way just described, but to obtain 
them by reproducing the deflection of 2 galvanometer. by 
substituting wire resistances for the tube, or by meagure- 

ments taken with an éechümietde in the manner 
- .. to be described, while observing the phenomena 
of stratification. 

From measurements thus- made with. a tube 
having several rings about 1 inch apart (No. 25, 
like in Fig. 9), or a Spottiswoode tube, with a 
shifting terminal (No, 147, Fig. 8), we fopnd that 
the resistance of a vacuum tube, unlike that of 
a wire, does not increase in the ratio of the 
distance between the terminals m the same gas 
Y at the same pressure. 

In making these experiments it was noticed 

^ that the resistance for equal distances appeared 
to-be: : greater in proximity with the negative pole 
than in other parts of the tube, and fresh experi- 
ments were in consequence undertaken to ascer- 
tain the potential at the several rings- by means 

__ Ofa delicate Thomsoh-Becker quadrant electro- 

© meter furnished with an induction plate, I, Fig. 

* 9, Which may Qe. adj to any required dis- 

^ tance from the t beneath it.! The tubes 

‘employed among others were No. -25,: described 
* above, and two ofhej longer tubes, namely, No. 
149 a with 12 rings 2 inches a and 

No. 150 (CO,) with 17 rings also 2 inches distant), The 
current was led a metallic resistance to the first 
ring, the last ting and the other pole of tite battery bein E 
to earth. It/was found that the greatest difference 

potential occurs between the last ring and the last but one 
on the negative side, the next greatest difference being 
between the last and the last but one on the positive side, 
but the differénce in the former case is far greater than 
in the lattér? in'some cases there is little or no difference 
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“iv ris Jit hab one sod die dash but fune the negative 


side ; .in these cases the last but one on the negative side’ 


was ‘dark, while all the others had a luminosity about ' 

fae The: difference of potential between the rest -of 
; ter t 1s sensibly upiform. : 

ollowing observations, made Daah 21, 1877,' 

with, tube 15e, may be taken as-an, illustration of the 


;méthod of measurement -adopted. Batteries 6 and, 7'| apparatus 


s A tbo selecti for the Hadiinis with which it "parmis tha passage of a' 
EPE e 


. 
` 


(2,400 rod.cells) were employed, and adj justuble resist- 
ances were inserted in circuit for the double purpose af 
affording the means of readily yep the strength af 
current without interruption, and of enabling a measure- 
ment Of that curwent to be made witlf. the’ electrometer. 
The connections are shown in the ipon, Fig. 9. 
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‘The. circuit was first broken by removing earth ‘Wire| Bina, un? ipic at Ke thesi Patterlto 
from ring 17, and the plug T, in oer eh the in: | had but small internal resistan HE ire 






duction ‘plate 1, being touched at any point between x’ ese twd was keen beoe manne 

and peat 1 gave: ‘the reading for “F Ponin open |T at Pinar jin Sutcession, th a. By touching 

? next, the eürth Wire» was re pg 17, [6 A cule mas min reversed gud shells 

it the value for “Full Potential, osed cru was sbrervations wee thade. . Next, for the purpose “of 
^ EJUS x ‘ I pap A E zs f " AM: 








2 z 
* 
> $ 
e e + 
ap s 
4 > 
A OME IG Oe” E el ue T àv Sac iiy Wise dis 7 Ru 
53 CMM ust. Seet La an = 013% B mnn V. 
ng*a bétterrexiinipation ‘of fhe taha iir detail, the! restored to its original posi gud one a imu SÉ tlie 
Todetaan pete was lowered so chic dinates which $ave, first observations ‘were for confirmation. The 
as large a deflection for the difference of potential between || current was ‘then varied ^ thé resistance in 
the two ends of the tubé a3 was convenient. « Aftef' the; ci circuit; dhd fresh meastrements in the same order. 
potentials of the several rings rhad beet measured in SUC, Thus the following values were obtained ;— - 
‘cession with: both currents, the induction plate’ was. mene E Ps 
'l ias nece Duce. faic OD "ies AE: b ahi abd fim squadra 
ACA T6 right mt : diu 3 iz6órght. t BE 
Fal potent (o uS S T s : Ds ..1.: 200 wwf 
MS (gus ^». y» as 2d * icd 
Potential at ring 1. ‘ $t e civ 4 65 "er 
Lo o e 0n. d. . m I s S 
3» ^55 ' sod mee, * c OO". $t 
20m g »., 4. one m vo a 5 » Y " 
NE a By m 
ED) 24. -ry : ~ 25 Tight = 
» n 1 M * 207,5, ? 
i SMS ; 6 : 
II. Cireult varied L by mb ops 800,000 ohms for the 1035068 ohms of vie? and insbittg liquid r resistance No-3 
cos olims) bétween the wire resistant dnd ritig 1. - 
; : Current "T z 
. ho t eG Ln eoe sl Obs ta. i- «1 ind baci vation ^ Mean Differences. 
- Zero’ i RETE Ry 32.77 P. Bright = 0.71 7o. -Snght— 20r. 
Fall potential (open circi eee seek 15 deft.— 1641:. . 7. (rede M or : 
, OY eiiis "159 0¢8,, ` —e163 ° ISS 4, =.163 Lo 195 s 
z Potent ater 800,000 this es s! 13955, 2 344... 07. 138. tS ME 27 ’ 
CE me String I '..0 5. $c 0 v. Ma right = 117 | -> E+ yy c II 
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ILI. The induction plate was loWefed from 2 inches to 1} inch. Cyrrent —. 
o. fos want of time.) ** 


tual Bude See EN, : a 3 
£s Rotting: ee eee 9286 217 200 


13 13 15 
The observation III. illustrates that which has already 

been said concerning the fall of potential within the,tube. 
In case I, we have for the currents in webers— 


* e 
C 4. = Be X 2400 x 103 L 00007261, and" 
= 0*0008281, 
1,000,000 


and for the difference of potential in volts (V) between the 
two ends of the tube— : 


ie "EZ 


Differences TT 


X 2400 X 1'03 = 1730 and 
C-)F» X 2400 x 1'03 = 1618 
"These differences of potential would be reproduced if 
for the tube were substituted metallic resistances in 
ohms (Z)— - 
AME Ee X 1,000,000 = 2,383,000, and 
C -) R = My x 1,000,000 = 1,954,000. 


In case II.— 
C+ = EE Mox 103 = 970003674, and 
s c- -4 "once X TIS = 00004190. 
(C+) Vm 4. x 2400 x 103 = 1756, and 
(C-)F- x x 1°03 = 1736. = 
(C+) R m 1109 x 000 = 4,780,000, and 


(C -) R= ili x 800,000 = 4,142,000. 


Selecting the observations with the current positive in 
pach case and placing these in juxtaposition thus— 


c y R 

Case I, ooo07261  ... 1730 2,383,000 

» 1l. 00003674  .. 1756 4,780,000 
we see that when C is varied in the ratio of 2:1, V 
remains sensibly constant, Æ ing as 1:2; that js to 
say, though the current i halved, the difference of 
potential between the ends of the tube remains constant 
-~a condition which could only be brought about when 
metallic resistance is substituted for the tube, by doubling 
this resistance. : 

This points to the important conclusion that ofher 
things being ed constant and the current alone-varied, 
we should the value of K strictly constant for all 
values of C, but it may readily be imagined that in 
experiments with “ vacuum tubes" it 1s not easy to ensure 
perfect constancy of the accompanying circumstances. 


. To test this conclusion we extended the of our 
observations by varying the value of C as much as from 
1 to 135. ; 

In the paper are given the original measurements 


themselves, not the mean results, in order that the dis- 
crepancies in the readings obtained for V when C was 
kept as constant as our powers of control permitted, might 
be compared with the variations, such as they in the 
values of V when the circuit was purposely varied so as 
to produce currents of different strengths. Our obser- 
vations show clearly that discharge through rarefied gases 
cannot be at all analogous to conduction through metals ; 
for a wire having a given difference of potential between 
its ends can permit one—and only one—current to pass ; 
‘whereas, from the measurements obtained it became 
evident that with a given difference of potential between 
the terminals of a given vacuum tube, currents of strengths 
varying from I to 135 can flow. Weare therefore led to 
the conclusioh that the discharge in a vacuum tube does 
not differ essentially from that in air and other gases at 
ordinary atmospheric pressures—that it is, in fact, a dis- 
tuptive discharge, 
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(The current 4- was not observed 
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By fixing small rings of tinfoil to the glass’ near the 
places where the terminals are into the tube 
and connecting these rings to earth, we were able to cut 
off the leakage over the surface (which, in spite of precau- 
tions, is considerable) and prevent it from met . 
with our measurements of the potential of the gas inside 


the tube. 
(To be continued.) 
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NORTHERN BORNEO " 

SOME time ago (NATURE, vol. xviii. p. 454) we were 
able to give a few particulars respecting the 
acquisition, by a British association, of a considerable 
portion of Northern Borneo, a region which has never 
been thoroughly explored. Under the title of ^ North 
orneo," the promoters of this association have just 
printed for private circulation a 4to volume, containing 
a sketch of the territory of Sa lately ceded to them, 
and a report on various portions of the same by a Ceylon 
planter, which are accompanied by an analysis of soils 
and three appendices. e volume also contains two 
maps of Borneo, but the details given therein about the 

northern part are necessarily meagre. . 

The e d of Sabah compri an area of p s 
18,000 square miles, possessing the great advantage of a 
coastline of 500 miles from the Kimanis River on the 
north-west coast, to the Sibuco River on the east side of 
the island ; it has the finest and almost ny ood harbours 
in Borneo, vin, Gaya Bay, Ambong, and Ousukan Bay 
on the west, and Sandskan Harbour on the east coast, 
the first and last named of which will, no doubt, become 
of t importance, especially if it be true that there is 

close at hand, The whole of Sabah is traversed b 

a mountain range of 5,000 to 8,000 feet in height, whi 

culminates in the Kini'Balu mountain, 13,700 feet high. 
To the east of this is the supposed position of the Kini 
Balu which no European has yet visited. On the 
shores of the lake, a ‘to native reports, there are 
many vi of Ida’an, who cultivate cotton, tobacco, 
&c., and are said to be peaceful and industrious, There 
are numerous rivers on the north-west eoasty but owing 
to the proximity of the high mountain ranges they are 
said to be only nayigable by light craft; on the east 
coast, however, there are se splendid ri the 
Paitan, Sibuco, and Kinabatangan, the latter of which is 
believed to be navigable by large steamers for several 
hundred miles. As far ag has been at present ascer- 
tained, the spurs and slopes of the Kini Bala e seem 
well fitted for the cultivation of coffee, tea, and cinchona, 
and the level country on the banks of Kinabatangan for 
sugar, indigo, tapioca, tobacco, cocoa, cotton, and rice. 
The Sabah territory is believed to be but sparsely 
peopled, the total population being estimated at, 150,000 
to 200,000 ; the interior is inhabited by descendants of 
the aborigines, called variously Muruts, Dusuns, or 
Ida'an, and corresponding’in their exterünl appearance 
in many respects to the D of Sarawak and the 
southern parts-of the island, though they are of a lighter 
hue. The climate of the region is beli&ved to be very 
favourable ; in the plains and low-lying Jands near the 
sea and rivers*an invigorating bfeeze is generally felt 
during the day, the thermometer seldom ranging beyond 
86°, while the nigh®s are cool, wjth a tem some- 
times below 70°. No data are yet available in regard to 
the rainfall, but it is believed to be very simile to that of 
Ceylon. The soil is rich and'fertile, and in many locali- 
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ties of superior quality. The chief vegetable productions 
indigenous to the soil and growing in the fðrests are 
india-rubber and gutta-percha, baroos camphor and 

damar, and many valuable kinds of hard-wood timber. 


Rice, millet, tapioca, Indian corn, sugar-cane, tobacco, 


sive pepper, and many kinds of tropical les 
are cultivated by the natives. The sago palm is found in 
abundance, cassia lignea is met with in some localities, 
and cocoa-nuts, the areca palm, mangoes, limes, oran 
bananas, and pine-apples are plentiful. Under the hea 
of animal productions the report mentions edible birds’- 
' rests beeswax, hides and horns of cattle and deer, 
mother-o’-pearl shell, seed pearls, béche de mer or 
"trepang, and tortoise-shell; elephants exist in the Kina- 
batangan province in e numbers; rhinoceros, numerous 
deer of large and small breeds, and wild pigs are met with 
in many parts, but beasts of of the feline species 
appear only to ber ted by a small cheetah m the 
interior. Minerals will, doubtless, be found in abundance 
in Northern Borneo. Gold occurs in several localities, 
Borneo diamonds are famous for their ity and water, 
and it is believed that they exist in Sabah ds well as in 
Dutch territory.. Tin, antimony, coal, quicksilver, iron 
Copper, petroleum? and other valuable minerals and 
: metals, there is reason to» believe, will be found in the 
territory of the association, but there has not yet been 
time for even a partial exploration of it from a geological 
and mineralogical point of view. The labour question 
may cause some little trouble. The population near the 
coast consists of Malays, Lianuns, Bajous, Sulus, and 
others of a mixed breed who are , indolent, and averse 
to manual labour of any kind. e aborigines in the 
interior, Dusuns and Ida'an, are peaceful and docile, and 
accustomed to a certain kind of labour. But the company 
will not have to rely upon either for the development of 
their territory, for, as the report ve it, **the enormous 
amount of labour waiting for employment in the Chinese 
Empire, not more than three or four days’ distance by 
steam from North Borneo, is at the disposal of intending 
planters and others . . . on reasonable terms.” 





VULCANOLOGY IN ITALY IN 1878! 


JA, FEW years ago Cav. Michele Rossi, brother and 

collaborateur of the wglifknown author of “ Roma 
Sotterranea,” determined to try the experiment of collect- 
ing together from all parts of Italy facts connected with 
Vulcanology, and publishing an account of them in the 
form of a mbntlfly fasciculus. He hoped by this means 
to found a new school for the study of endogenous me- 
teorology, to be affiliated with the study of meteorology 
proper. The experimeht has Wiccebdél admirably, and 
we have before us a volume of 140 pages, recording all 
the phenomena of internal telluric dynamies which have 
been observed in Italy and Sicily during the t year. 
The vulcznology of Sicily, notably of Etna and the eastern 
sea-board, is also recorded in the Acts of the Accademia 
Gioenia of Catania. In no other part of Europe, except 
Iceland, would it be possible to have a journal solely de- 
voted to the volcanic phenomena of one country. The 
kingdom of Ily contains within it.the two most 
famous volcanoes in the world; it contains solfataras, 
soffioni, and maccalube j it is subject to earthquakes, 
sometimes of great severity, and spread over large areas ; 
the district between Naples and Cape Misenum embraces 
almost every p of volcanic phenomenon, excepting 
only the geysirs,"and the Stufe di Nerone belong to this 
Class of effects. e Hence, obviously, there i$ no country of 
equal accessibility in th world which is so well adapted 
for the Pid of vulcanology, 


The Bullettino opens with a tribute to the memory of 


Padre Angelo Seccl&,@which is followed by a proposition 


to erect a monument to his honour, We were glad, a few 
weeks ago, to notice that a well-executed bust of the 


Roman astronomer had already been placed amo Hose 
of the many celebrities which adorn the Pinclan Hil. The 


new monument will probably take the form of a LOM 


mento meteorologico, to be erected in Rome. -7 

A list of twenty-Six Italian observatories in which seismic 
observations are recorded is given in the Buletino, with the 
names of the ob who are in direct gommunication 
with . de Rossi. err ee Done AUM 
mention of the proposed railway to the observa esu- 
vius; oe enous new clam clos cl disent rien icine 
that of the Solfetara at Purruoli; and of the earthquake 
which was simultaneously felt at Fiumalbo, Florence, and, 
Rocca di Papa. Bibliographical notices and correspond- 
ence find a place at the conclusion of the fasciculus. In 
the next number we find letters on the application of the 
microphone to seismological studies, from Prof. Michele 
Rossi and Count Giovanni Mocenigo, and later in the 
volume a very interesting article by the former details his 

iments on the subject. The Umbrian earthquake of 
September, 1878, receives full description at the hands of 
Prof. Ricci; Silvestri gives an account of the 
mud eruption which broke out on the sides of Ema 
near Paternd in December; and Palmieri continues his 
* Cronaca Vesuviana” to the end of September, 1878. 
An exact account of the time of occurrence *of earth- 
quake phenomena in any of Italy is entered in à 
tabular form, and it is rd o ao ce that nota day 
in Italy without some indication of end ous 
E action. This also proves to us the sensibility of 
the instruments. The date is given, then the hour, the 
place, and the nature of the observation, thus :— 

* 13.—0.08 a. Messina, forte.—Reggio di Calabria, due 
scosse,—Palmi, ica apo Spartivento, molto forte, — 
"Tropea, leggera ondul. 

1.15 &. Corleone, E pd seein 
5.508. Tolmezzo, debole; altra opo. 
7.158. Narni, sensibile N 0-3 E. 
Mattina Rocca di Papa, leggerissima. 


Üir152. Bologna, | um 
At the conclusion of the volume there isa table 
showing at a glance the daily distribution of uakes 
throughout Italy. Twelve vertical divisions correspond 
to the twelve months of the ; and these are further 
divided by small lines into days. The horizontal lines 


ieee. of the diagram the heigh 
I. In the uppermost ion e di e height 
of the barometer in imetres. Thus wo lure dis eros 
metric curve for each month, 

2. Here also is shown the variations during. each 
month of the level of the water in the wells of Leghorn 
and Porretta. 

3. Earthquakes according to tbe latitude. 

4. Earthquakes according to the longitude, east and 
west of the meridian of Rome. 

É Daily maxima of the force of the shocks. 

s Phases of the moon. 

7. Daily maxima of the number of the shocks, 

In Prof. Michele Rossi's seismological observatory in 
Rome we saw at work a set of instruments devised by 
himself for registering both vertical and horizontalshocks. 
These are not the same as Palmieri's instruments, and 
are said to be more sensitive. Ín both sets of instru- 
ments the general principle is the same. The shock, by 
its movement, communicates motion to some appliance, 
such as & dulum, or a column of mercury in a bent 
tube, whi establishes electrical communication with a. 
recording instrument. In the latter a ribbon of paper is 
drawn at a definite rate over a drum, and whenever elec- 
trical contact is established a small electro-magnet be- 
comes active and draws down an armature to which a pen 
is attached, and for every contacta mark is made upon the 





paper ribbon.’ The ‘length of paĝe corresponding to an 


our of time being known, it is easy to determine the in- 
stant at which the mark has been made, viz, the instant 
at which the shock has occunred. . 
Without any doubt the most interesting article in last 
year's Bulletino is that on the application of the micro- 
hone to the study of subterraneous meteorology, by 
of. Michele de Rossi. In 1875 Count C. Mocenigo, of 
My DE ee i urn ion which was nothing le&s than, 
the jal fact of the microphone, at a e when 
neither microphone, Mads Sy nor piers fase 
had been invented. He observed that electricecurients 
inditgte perturbations and interruptions in a galvano- 
meter by means of frictions and shocks produced arti- 
e ficlally between conductors not in perfect contact (“ per 
effetto soltanto di attriti.e di scosse communicate artifi- 
cialmente ai conduttori posti fra loro in semplice con- 
tatto instabilé''). He also observed that the same pheno- 
‘mena were produced by natural and unknown causes 
when the apparatus had not received any artificial shock.! 
‘The account which he. gave of his observations led 
Prof. de Rossi tò ‘conclude that these unknown per- 
furbations arose from microseismic oscillations of the 
zoil He communicated his views to Count Moceni 
who ‘at once commenced to make iments in the 
direction indicated, in the midst of which the news of 
the invention of the microphone in America, was received, 
Prof. de Rossi at once endeavoured to apply it to the de- 
tection of subterranean phenomena, and b. this purpose 
he commenced a series of i ts in the seismic 
observatory which he has esta ed at Rocca di Papa, 
one of the Alban Hills about seventeen miles from Rome. 
Ab microphone consisting of a balanced. pointed 
lever lightly touching a plate of silver, was mounted on a 
stone estal, and was placed twenty metres- under- 
gom , at a distance from habitations and from roads, 
t was also thoroughly isolated and shut up in a box filled 
with wool’ The instrument was watched during some of 
the stillest hours of the night, and the same mysterious 
sounds which Count Mocenigo had recognised were heard 
by de Rossi, which he considers were incontestably natural 
and intra-telluric. The sounds were carefully analysed, 
and were compared with artificially produced sounds. 
"The: microseismic sounds were ily differentiated 
from other sounds, and their nature was completely con- 
- firmed when it was observed that they were o coinci- 
dent with movements of the seismograph, and that they 
were of a periodic character. On one occasion, as de 
Rossi was listening at about half- three o'clock in the 
morning the telephone. connected with his subterranean 
microphone emitted sounds like the discharge of mus- 
ketry, of such loudness that he feared they would awaken 
a child who slept in the same room, and he therefore dis- 
connected the telephone. A short time afterwards, 
towards four cdo, a sensible shock of earth 
oc for which the sounds had been the microphonic 
preparation. : 

In the beginning of last September Vesuvius showed 
many signs of an approaching.eruption. Duringe the 
night of the 22nd of that month the mountain produced 
thundering sounds, and at the same time loud metallic 
noises-were heard in the microphone, more than a hundred 
miles distant. The microphone was soon afterwards 
transported to the observatory on Vesuvius, and it was 
then possible to trace the precise co ondence between 
the movements of'the selsmographs and the sounds of the 
microphone, and moreover to ascertain the seismic value 
(il significato sismico) of the different sounds of the micro- 
phone. .It was also ascertained that if a watch were 
connected with the microphone, the noise of the tic-tac 
heard in the'telephone became much louder just before a 
shock, and gradually less .and less loud as the seismic 


1 “Fendment di ipterferenza fra le correnti elettriche ed 1 promossi 
qnecamcsmente popup i, eins 155 - Cee 
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tation died away. This led Prof, de Rossi to im 
= a mtidrophone which be has found very useful Foe 
microseismic purposes. 





A watch, A, is placed upon a suitable stand, and a thin 


with the positive pole of a small 
as shown in the figure, so that one 


copper wire, B, conn 
battery is 


-end of it, furnished with a steel needle, rests lightly upon 


the smooth silver surface of the watch. The Cle of 
the watch is connected by the wire with the telephone, 
the other binding screw of which is connected with the 
ie pole of the battery. Such dn arrangement fur- 
nishes a very effective microphone, 1$ the d of con- 
tact between the needle and the surface of the watch be 
carefully regulated. G. F, RODWELL 





OUR ASTRONOMICAL COLUMN 
THE OCCULTATION OF ANTARES, JULY 28.—The only 
occultation of a very Vnd es star during the present 
year which is visible in country and in fact the only 


‘one higher than the s¢cond magnitude up to the 


year 
1883, is that of Antares on the evening of July 28. It 
will take place at a low altitude here. As is well known 
Antares is a double star, and the effect of the duplicity 
was shown by observation of the occultation of the star 
by the moon, before the companion was detected by 
Mitchel at Cincinnati in July, 1845. The appearance of 
a comparatively faint star at emersion, suddenly brigh-en- 
ing up to the full brilliancy of tes, had been recorded, 
and a suspicion of duplicity entertained at least in one 
instance, some twen previous, Interest, therefore 
attaches to the occultation of eJuly 28, and with the view 
to facilitate the determinagion of the times of immersion 
or emersion at any place im this country, we will apply 
the Littr8w-Woolhouse method of distributing the ic- 
tion of the phenomenon. Direct calculations give che 
following results for Greenwich, Edinbugh, gnd DubEn ;- 
the moon's place is corrected nearly to agree with 
Newcomb’s theory :— : ` 


Greenwich AM Angle from | Greenwich M.T. Angie fom 
aimed. N. Point. of Emendon. Nee oe 
. m. * 
Greenwich. 9 38°11 ae 1533 10 7'03 2003 
Edinburgh. 9 38'53 ... 16675 9 49°93 184'0 
Dublin ... 9 3305 .. 1614 9 50°53 .4 189°C 


From which, putting the latitude of the place == 5o? -- L 
L in degrees), and the longitude in minutes of timo » M 
+ if east, — if west of Greenwich), we find- - 
j hom z 

G.M.T, of Immersion = 9 36'86 -+ oB4PL + 0'263 M. 

j Emermon = IO 10°74 ~ 2'507 L + O'462 M. 
Angle from N. Point at Immerajon = 149°4 + a'6L — O'I M 
» » s Emerson = 204 — 2 7L ^ 02M 
These formule give for— 


Immersion. Angle. Brwrvien. Angh. 

h. m. à e. Bey nh n 
Cambiidge .. 9 387 155 * 10 5'a 198 
Oxford .. .. 9 370 155 10 a 198 
Liverpool .., ©8 36°5 160 '9 50°35 .. 192 
Which ave Greenwich mean times: the, angles are 


reckoned as is usual in the occultatjon-predittions ‘of, the 
Nautical Almanac, for theinfertedimnge. At Greenwich 
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ths altace Gf the (stat, at emeritan vill 6.2 yand: a 
miei 54°. > 

ae Pee heie of coe: example of the app lication 
oft abot formalis Js dosted (0 know te wich 
mean times of, immersion and em agir de Antgrés as 
viewed from Brighton, which place we assume to be 
in latitude 50° 50’ arid "om. 328. west. of Green- 
wich We have then: L —-F0*83, and M =~ 053m ; 
it will be sufficient to Include the second decimal only in 





the factors fot L'and M in the formals :— 

gan T The- TN added 
+ 083) x Y 0°84) = +.0°70 re to 

[s (roi <br Seen 

For the asersion— d 

{+ 0°83) x (— a's) =— 2°08 | The sum — a'3am., added to 

(7 053) x (E o6] a o-a one Tam. gives rd ign. 
Similarly the angles will-be found to be 152° at 

immersion and 202° at emersion. 


The companion of Antares preceding the principal 
ee n pae 
earlier. » 


THE GREAT COMET OF 18v4.— Just five 'years since, as 
we write, the comet discovered by M. Cogris at the Ob: 
servatory of Marseilles on April 17, 1874, was. beginning 
to attract general attention as a -eye object in the 
evening sky. The orbit, the determination of which pre- 
sented some difficulty at first, from the slow motion of the 
comet, had been ascertained with sufficient precision to 
enable astronomers to predict its conspicuous a ce 
in the first half of July, and the track it would follow when, 
descending ‘below the ‘horizon in Europe, it became a 
favourably-situated object for the observatories of the 
other hemisphere. .It was observed.in Europe until July 
16, and about a week later was seen. in Australia; obser- 
vations were continued till October, the last, being made 
at the Argentine Observatory, Cordoba, on the fat of 
that month, when it had receded to a distance of-1°94 from 
the sun and 179 from the, earth, and was situate &bout 
s ug the south pole of the pila a 


E three 
ound to Aneri a Aiha th sien not rey main = 
pees were 


deviation of the t from a pafabola, 
calculated at Eum by ,Tietjen, Schülhof, and Geel- 


rides In a late number, of the Astronomische a ie 
are elliptical elements founded by M. rg Fp 
„upon the mé@ridian observations made at edis 


which appear to possess a high of precision, 
though they extend over an interval of twenty-six -days 
only. The periods of revolution ceded by com- 
puters are :— 

Tlelen:-5 3o Ge eae see 8, 

eem Qf... ede: cess dee. a ae edie 

en .. e tee e 10445 gy 
Seyboth .. .. m 571i s 


The differences between these periods show that beyond 
establishing the fact that the comet was moving in an 
T with a perjpd of revolution extending to several 


no reliable & on to its true 
ES AQ the additional three 
not ane eaii beed bro 


the southern hemisphere have 
ht to Ea do upon the determination 

of the elements, The 

following final position :— 


Cordoba observations gtve the 
1874, October 48, st 14b. 46. 58a. GMT. 
Ae ee INESSE D f 270 
n Declination es eee OTT 42 306 
4f we com the Means of Geelmuyden and*Seyboth 
with this o tion, taking pberration into i account, we 
ind the following differences — 


x oe Berio RA. 


FOR es bP ee FPS . Error in Decl. 
Geelmuyden? a, 2 4e gE Se esté 
v Bebot ctus eo. iz. : 

so that while, ds terel bj This single brereaiony the 
longer period of revolution to have the advan- 
inc bape ‘evident that ellipses with divergent 
okay iris Mg a the obser- 
almost equal precision, or in other words the 
fatlospih almos eiua precision, open to considerable 
uncertainty. Tf the deriAdon GF the fece the orbit 
from the parabola, which satisfies the motions of the 
majority Sf comets be due to attraction, we 
t look to Venus as the agent, since at the descending 
e the comet in 1874 approached the orbit of that 
Geena ae oe miles (ooo 5 of the earth's mean 


nonno M fis at x radins-vector of 
he aph on distance, according to Geelmuyden's 


rae 

calculation „would be -955'o, or the comet would have 
travelled to these parts of from a distance exceeding 
by more than thirty times mean distance of Neptune. 


GEOGRAPHICAL NOTES 


TEE Abbé Debake, who by ious accounts was at 
Igonda on March 20, seven days journey from Ujiji 
has written under date of April 2 from the latter 
to the director of the Paris Observatory and, 
giving a brief sketch of his immediate plans. He pro- 
poses to take all his and merchandise by water to 
the Uxighé country at the north end of Lake Tanganyika, 
and to form a depót there, which he will-leave in charge 
of some of his best men; he will then establish a secand 
e t the Cone the Aruwimi, the great northern 

tary e 
are ones he hopes 
western slopes of the Blue Mountains, the countries 
TE cecal Ovaries: Moore 


rp oF Geeta capis e 
Tarai then return to his d xighé, 
Mu eic home-an account of his discoveries, 


as well as a statement of his future plans. - 
and extremely well written pamphiet has 
verstandlicher 
by Prof. Virchow, 
and Herr von, Holtzend Its title is “Die Tiefsee 
und ihre Boden, und Temperatur Verhältnisse,” its author 
Dr.. Georg von Bogusla the well-known editor of the 
Annalen der Hyds ographie As the Imperial Admiralty of 
Berlin. - The writer gives a clear and congise account 
of all itions sent out by various countries for the 
investigation of the depths ME ee alel those 


of the Gase//e, the Challenger, and the Tuscarora, He - 


then enters at Pinot coe upon a discussion of the 
results obtained treating ene of the depths them- 
selves, then of the outlines and tek cal condition of the 

sea-bottom, and finally of the on of temperatures 
and the inter-oceanic currents, with ,their causes arid 
effect Our space does not permit us to enter into details 
at length, suffice it to say that the little work is a 
we and valuable aoe to scientific literature. 

THE Geo hical ent of the 
vernment, RH is aise ying considerable a 
many directions, has commenced the publication in 
sheets of a large plan of the city of Yedo, showing the 
various divisions, stréets, bridges, &c., and giving the 
names in Japanese and Roman characters. 

UNDER the title of “Vo d'Exploration dans PIn- 
térieur des Guyanes,” the Zour-du Monde has commenced 


apanese Go- 
ity in 


.| the publication of Dr. Jules Crevaux’ account of his 


Tous] in 1876-7 French Guiana and across the 
umac Humac range to the Amazons. The illustrations 

are very interesting and well executed, and there is also a 
sketch map of the region. 


to be able to niei d 
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- "THE A der Hydrograel, Heft v., contains an 
important article on the Movement of Water in Rivers, 


based on river obser¥ations at various depths of water, 
made at the lightship statioh on the Genius Bank, in the 
Jade, from October 17 to December Io, 1878. 

' M. GUSTAVE MOYNIER, as Director, and M. Ch. Faure, 
as Editor, announce the publication ef a new geographi- 
cal journal —Z' A/rigue—entirely devoted to Africa. It is 
proposed to embrace in it the gist of all that is importamt 
Potshed daywhere Mer M the continent with which 
the journal deals. It will published monthly by M. 
Jules Sandoz, Geneva, the size being sixteen pages octavo, 
. AN Annuaire des Sociétds de Ghographie will shortly be 
published in Paris. 

WE learn from Vanity Fair that a , of which 
Lady Florence Dirie was the only lady, has just returned 
from South America, where they “crossed many. hundreds 
of miles of the wild and unexplored pampas of ia, 

etrating amidst the Cordilleras into splendid scenes 
itherto unexplored and unseen by man.” 

THE Bulletins of a number of foreign societies are to 
hand The new number of the Bulletin of the Lyons Geo- 
graphical Society contains, besides the annual report, the 
conclusion of M. Luciano Cordeiro’s chapters on the first 
explorations of Central Africa and the Portuguese doctrine 
of African hydrography in the fifteenth century, and the 
first of an essay on Central Asia, by Col. Debize. 
In this number he deals with Eastern Turkestan, illus- 
trating his remarks with a sketch map of North-Western 
China and ia.—The last number of the Buletin 
of the Société Géographie Commerciale of Bordeaux 
contains a second paper on the subject of the commercial 

„exploration of Ferlo, an almost wholly unknown region of 
Senegambia.— The May number of the Solistino of the 
Italian phical Society contains a learned and able 
lecture by . Marinelli, on Scientific Geography, in 
which he traces the progress of this ent, and 
shows how comprehensive and important it is.— The last 


number of the Bulletin of the American phical 
Society (No. 2 of 1879) contains a paper by Major A. G. 
Constable on j Major ble served in 


the English army in the former Afghan war.—The May 
number of the Bullsiin of the Paris Geographical Soci 
contains a full report of the ings at the recent C 
Centenary in Paris, including a descriptive catalogue, by 
Dr. Hamy, of the articles exhibi during the cele- 
bration, and the cartography and bibliography of Cook’s 
vo by Mr. James Jackson. An accompanying map 
shows the routes followed by the English navigator in his 
various voyages. 


NOTES. 

For the fine plate of tubes in this week’s number, illustrating 
(he paper by Messrs. De La Rue and Muller, as well as for the 
numerous woodcuts, we are indebted to the liberality of Dr. De 
La Rue, 

Ir is gratifying to find foreign governments and societies so 
ready to show their appreciation of our eminent scientific 
workers, Last week wo announced the election of Prof. Huxley 
as a Corresponding Member of the Paris Academy of Sciences, 
and now we have to chronicle a double honour just recetved by 
Prof. Stokes of Cambridge: the Emperor of Germany has 
conferred upon him the Order ‘‘ Pour le Mérite,” and the Paris 
Academy have elected him a Corresponding Member in the 
section of Physics in place of the late Prof, Angstrom. 

Dr. DoNDERS has been elected in the section of Medicine and 
Surgery in the same Academy, to succeed the late Prof, 
Ehrmann. z 

TEE candidates whose names we have already given were 
elected Fellows at last Thursday's meeting of the Royal Society. 


Pror. Siz C, WyvviLLE THOMSON was last week compelled; 
from sudd&n indisposition, to relinquish his course of lectures at 
the University of Edinburgh. Weare glad to be able to an- 
nounce that he is now completely recovered. His medical 
attendants, however, deem it prodent that he should abstain 
from lecturing again this session, His ‘large class of between 
400 and 500 students has accordingly been entrusted to Prof, 
Alleyne Nicholson, of St. Andrews, who will conduct it during 
the remainder of the session, Though disuaded from under- 
taking the heavy duties of his college work, Sir Wyville, we 
hope, will find strength to resume his labours amid the Challenger 
materials, so that this great work, for which the world is very 
patiently waiting, may suffer no serious delay. 


Pror. Wurtz, the eminent French chemist, has been ap- 
pointed a Member of the Council of the Legion of Honour, 


THE arrangements for the annual meetings of the principal 
foreign associations are announced, The German Anthropo- 
logical Soclety holds its yearly meeting at Strassburg on August 
II, 12, and 13, and the fifty-second of the German 
Association of Naturalists and Physicians will be held at Baden 
Baden from September 18 to 34- The French Tor 
the Advancement of Science will hold its eighth sesion at 
Montpellier, commencing on August 28. The president is M, 
Berdoux, late Minister of Public Instruction, Applications 
are to be addressed to 76, Rue de Rennes, Paris. The American 
Association meets this year at Saratoga, on, Angust 27, the 
President being Mr. George F. Barker, of Philadelphia, 


EARTHQUAKES would seem to be plentiful and wide-spread at 
present, A Reuter's telegram, of date Messina, June 17, states 
that continual shocks of earthquake, attributed to the rcleanic 
action of Mount Hina, have occurred in the neighbourhood of 
Santa Venere and Guardie, causing serious damage and consider- 
able lom of life. Vesuvius is stated to be showing signs of 
activity. A distinct shock of earthquake is reported to have 
been felt on Monday at Tobermory, and other places in Mall, in 
the Hebrides. The shock passed from north-east to south-west. 
On the yth inst, an carthquake,of short duration was observed 
at Versailles at 10°55 P.M. There was & severe shock of earth. 
quake in Costa Rica on the might of May 29. The cathedral 
and many of the principal buildings of San José were shattered, 
and mnch damage was done in other parts of the republic. 


Dr. J. C. DRAPER is at present in thiscountry, He har been 
extending his researches on oxygen in the sun (seo NATURE, 
vol, xix. p. 352), abd has read papers on the subject at the As- 
tronomical and Physical Societies. 

Wr regret to announce the death of Dr. Karl Neubauer, 
the eminent German chemist. Dr. Neubauer died on the night 
of June 1-2 at Wiesbaden, where for many years he had been 
working in the laboratory of Dr. Fresenius, The death is also 
announced of Dr. Justus Ulrich, Professor of Mathematics 
at Gottingen University, who died on May 30, 


> - 

Tux Committee on Electric Lighting, recently appointed by 
the Honse of Commons, have finished hearing evidence, and 
issued their Report, which is in substance as follows :—'' That 
sufficlent progress has been made with electricity as a means of 
lighting to encourage the belief that it has an important future 
before it, and not only for illuminating purposes, but ns s 
source of power which may be wisely distriDuted and applied tc 
mechanical purposes. The committee are of opinion that the 
electric light, eveff in its present state of development, can be 
advantageously used in large areas, open or inclosed, such ar 
large halls, squares, or railway stations ; but they do not think 
it has been so far matured as td’ be abje to compete with gas for 
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be allowed to impede its further development, As to granting 
Authority for adopting the electric light, the committee think 
there is already in existence sufficient power for applying it to 
open spaces and lerge centres; and, mentioning the diversity 
of views among the witnemes as to whether or not municipal 
bodies have power under existing-statntes to break up streets for 
. the purpose of laying electric light wires, they say that if such 
power does not exist it should be granted under proper ‘regula 
tions, They consider, however, that-the time is not yet ripe for 
allowing private companies to break up streets in order to supply 
the electric Hight, but they advise that municipal authorities 
should receive all possible help for public lighting by electricity, 
and that the Legislature should be willing to give all reasonable 
facilities for extending the use of the electric Bght where proper 
demand for it arises, They consider further that for 
purposes the electric Hght has established itself, but they have 
not been able to satisfy themselves fram the evidence that electric 
lighting is economical gs compared with gas, 

"Tare success of the Jc} lochkef lights at the Palais de l'Industrie 
is nightly increasing. The number of visitors exceeds 6,000 
nightly, exclisive of press men, artists, and bearers of fres tickets. 
The salons are rather more crowded than in daylight No extinc- 
tion at all has been noticed since the first night. The change of 
candles is effected by keys-worked from the engine-house, and 
takes lem than & second for each series of lamps. Several 
places of public entertainment in Paris areadopting the Jablochkoff 
light principally to avold the heat which results from burning 
gas, sod is so obnoxious in summer time. - 

As an Illustration of the combination of sclence and commerce 
we may mention a new ides that has lately been carried out by 
a Swiss firm of chocolate-makers, Wo are unable to say 
whether the chocolate jez-jess have any peculiar merit in them- 
selves, but the attraction lies in the manner of packing, the 
Swoetmeats being put up in boxes containing two layers of small 
packets put up in very wrappers with coloured 
dengns, in series representing the various branches of natural 
history, such as birds, butterfileg, fishes, fruits, flowers, and even 
paleontology and geography, Fach box, containing about 
twenty small packets of chocolate, is accompanied with a concise 
descriptive ise in French written by a competent naturalist, 
That on birds is thus described ;—'' After a a pleasant general 
introduction on the utility and charming of birds, and 
the necessity for the protection and preservation of many, s 
brief aketch is gtven of their properties of flight, structure, 
Organs of sense, sight, smell, and voice, respiration, nests, eggs, 
and incubation, moulting, geographical distribution, migration, 
utility to than, and general classification. Instructions are also 
“giren for preparing and mounting bird-skins, and scientific de- 
scriptions are furnished of those birds chosen for illustration 
either for their beauty or brilliant phunage." A similar plan to 
the above is adopged in other branches of natural history. 


Hartixsen-of Vienna announces the publication of an 
Illustrated History of Writing, a popular account of the origin 
of writing, of speech, and of numbers, as well as the systems of 
writing of all peoples. The author is Herr Karl Faulmann, 
“Lhe work will be illustrated with numerous coloured cni 
well as woodcuts, —. 


. THe Fetriot of Angers relates that TN TNR ee 
number of butterflies were observed flyinge above a pert of the 
city called Le Mail They ‘were travelling at a little distance 
from the fth, and inconveniencing persons walking in the 
streets. The same phenoméhon was observed in Almce, at 


-in a 


Bisheim, onthe 8th. ‘Bh@gBishein butterflies wero so numerous, 
according to the Sewrmal Alsace, that the light of day was 
obscured. Their colour was red, ineplaces tinged with grey. 
On the 7th the commune of JWetxikon, in the canton of Zurich, 
was invaded by an immense swarm of butterflies a kilometre 
wide, and 90 long that the procession took two hours to pass. 
They flew from two tp ten metres above the ground, and went off 
-westerly direction. Swarms of grasshoppers have 
appeared in Armenia, News from EHsebetpol states 
tliat bothe the banks of the River Kur were corffpletely covered 
with the Insects, as far as Terter on the one bank, and es far as 
Akstafa 8n the other. AI vegetation is devastated. 


The North German Gazette states that a woman in the neigh- 
bourhood of Dtisseldorf, who hed been bitten by a mad dog, has* 
been cured by Dr. Offenberg, by an injection under the skin of a 
dose of twenty centigrammes of curare. 

Tue village of Marlaweller near Düren (Rhenish Prussia) 
‘proves to be a great field of diris of a Roman colony. A Roman 
villa has just been excavated there so that most of the apartments 
could be measured, An inscription in one of the rooms bas not 
yet been deciphered. The Romen coins found at the place date 
down to the fourth century. 


Fossi. remains of a mastodont have just been found ín; Vienna 
on the Strasse. Prof, von Hochstetter himself 
undertook the excavation of the remains. With the exception 
of the jaw and teeth all the bones found are much decomposed, 
and it will be very difficult to preserve them. 

A GENEVA correspondent writes that & meteor of remarkable 
brightness and size was seen-on June 7, about 10 P.M., in the 
neighbourhood of that city. It was also seen at Neuchétel, Zug, 
Milan, and over its entire course its path was sinuous, presenting 
a strange zig-rag form. Some who sew it speak of it as having 
the appearance of the full moon, giving out an iridescent oc 
greenish light. Its path was from north-east to south-west. 
The meteor, according to the 7imer Geneva was 
seen in several other parts of the Confederation and at St. Vit- 
tore Olona, in Lombardy. Four minutes after it finally disap- 
peared, he states, there was heard a loud report, resembling a 
volley of artillery. A similar report was heard in the Valaisian 
Alps, and almost at the same time, according to the Geawfe de 
Lausanne, & shower of aérolites fell into Lake Lugano, near 
Melide, causing violent undulations, and nearly overturning the 
boats of several fishermen who'trere returning to port. 

On Friday last a first trial was made at Woolwich of the new 
Ioo-ton gun, The shot with which it was loaded weighed 2,010 lbs. 
The gun was fitted with a gas check. Its diameter was very little 
less than that of the bore, which has g calibre of 173 inches, increas- 
ing to 19$ inches in the powder chamber. The thickness of the 
metel at the muxzlo is about 5 inches only, but at the breech-end the 
chamber is surrounded with a wall of iron 2 feet 5 inch through, 
making the maximum diameter 6 feet 6 Inches, Tho gun is 
36 feet in length, of which the bore occupies 33 feet, and the 
total length of gun and carriage when run out for firing is 
44 feet The cartridge, consisting of 440 lbs, of cube powder, 
strongly bound in capvas and stiffened by wooden bands, was 
rammed home, occupying 5 feet of the bore, and then followed 
the projectile, the length of which was 2 feet 8inches. The gun 
was fired by electricity from the instrument-room, and recoiled 
a considerable way up the platform, bat suffered no damage 
either to Itself or the carriage. The screens registered a velocity 
of 1,590 feet per second, but the projectile was found to have 
broken up, which may have affected the result... 


Tax Mayor of Liverpool has given to the Council of the Iron 
and Steel Institute an invitation to visit that town in September, 
and a deputation from the Council of the Institute walted upon 
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the Mayor at the Buckingham PalacsgHbotel on Saturday, when 
they discussed withe him the preliminary arrangements and pro- 
vislonally fixed September 24, 25, acd 26 for the meeting, which 
will be the first held by the Institute in that town. . 


IN the anmal report of the Deputy Master of the Mint, 
Assned last week, we find some remarks on several points of 
scientific interest more or less intimacely cobnected with the work 
of minting, Among these may be mentioned the adjustment of 
blanks by elagtrolytic agency, to which attention had been 
directed in former years. The process, originally advocated by 


* Mr. Roberts, the chemist of the Mint, has already beeneemployed 


on a large scale in the Indian Mint. The question of the change 
hi.the density of a metal by annealing is one of some importance 


*inthe-óperations of minting. The experiments commenced in 


1877 showed that the effect of even moderate temperatures was 
appreciable, and the results of their continuation are given by 
Mr. Roberts. In connection with :his mbject, Mr. Fremantle 
remarks that it is interesting to turn to such experiments of M. 
. Tresca on the flow of solids as have special reference to mint 
"work, and to those which have been undertaken in the English 
Mint on the flow of molten metals through capillary tubes. . It 


t As Doped that the latter may ultimately Hew, Nght on the pheno, 


menon of liquation, 

THX conversesione of the Soclety of Arts will be held in the 
Soath Kefsington Museuri on June 35, 
! -THE members of the International Telegraphic Conference 
wero entertained at dinner on Tuesday night, end last night a 
cosversaxions was held in connection with the Conference. Tho 
labours of -the Conference have been chiefly administrative and 
financial, 


n We learn from the Colònies and India that rich deposits of 
gold have been discovered in various parts of Nova Scotia, 
"where its existence has hitherto been hardly suspected. The 
most important discovery made has Leen near Bannockburn, in 
the township of Madoc, where & large nugget of gold of fine 
quality was recently found, and an extensive gold field is being 
opened ont. Coal ànd iron are also 3lentiful tn the province. 


THE additions to the Zoological Soclety's Gardens during the 
past week include an Indian Antelope (Antilope cervicapra) from 
India, presented by the Hon. A Greville, 6oth Rifles ; a White- 
whiskered Paradoxure (Poradaxerys leucomystax) from the East 
Indies, presented by Mr. Carl Bock ; two Common Paradorures 
(Peradoxtrus typus) from India, presented by Mr. G. Bradbury ; 
a Common Magpie (Pica caw4afa), British Isles, presented by 
Mr. J. Loraine Baldwin, F.Z.S.; a Langhing Kingfisher (Dacelo 
gigantes) from Australia, presented by Mr. E. Hawkins; a 
Tuberculated Lizard (Jgnana tubercu/a/2) from the West Indies, 
presented by: Dr, A. Stradling; a Caspian Ouaran (Prasso- 
saurus caspicus) from Persia, presented by Commander J. Pratt, 
3.3.. Java ; 2 West African Python (Python see) from West 
Africa, presented by Mr. G. H. Garrett ; five Climbing Anabes 
(Armadas scandens) from India, presenzed by Mr. A. F. DoBson ; 
4 Tamandua Anteater (Tamandua taradacdtwa), & Sun Bittern 
(Eurypyga kelias) from South America, a Black-eared Marmoset 
(Hagale penicillata), w Brazilian Cariama (Cariama cristata) from 
South-east Brazil ; a Crested Screamer (Chasna chevaria) from 
Buenos Ayres, a Danbenton’s Curasaow (Crax daubentoni) from 
Venexuela,; & Negro Tamarin (Midar ursulus) from Guiana, a 
Spotted-billéd "Toncanet (Sdenidera maculirostris), three Violet 
Tanagers (Zuphonia vielacea), two Saffron -Finches (Syealis 


_ Aaveola), a Piloated Finch (Coryphospingus pileatus) from Brazil, 


a Great American Egret (ses refs), a Red and Yellow 

Macaw (Are ckleref era) from South America, deposited ; a 

Black Hornbill (Bwetros atratus) from West Africa, e Green- 

winged Trumpeter (Propkia viridis) from Brazil, a Common 
e 
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Crowned Pigeon (Gexra coronata) fiom New Guinea, two 
Orinoco Gepse (Chenalofer jubata) from South America, six 
Melodious Finches (FAenifara camera) from Cuba, parchased ; 
two Geoffroy's Doves (Peines gaoffrok), two Yellow-legged 
Herring Gulls (Larus da:cophaus) bred In the Gardens, 








THE RECENT HONORARY DEGREES AT 
CAMBRIDGE, 
TT may Interest our readers to see the terms in which the Pale 


See ee, ke of the eminent men, 
of sclence on whom degree of 


.D. was conferred on 
une IO, as we announced last week. Mr. Sandys spoke as 
llows of Sir William R. Grove :— 

Turis initium a natira esse ductum auctore Tullio accepimus $ 


abhinc annos societatis Britannicas arto illa, gia teen 
ferendis: annui praesidis munus auspicatus, in universa rerum 


natüra ordinem quendam serie continuatum {nese 
docebat; testatur oratio illa altera pl i ‘abhinc 
annos primum edite, qua primus indica calorem, vim 


electricam, vim magn quae dicitur affml- 
tatem, ipsum denique motum, onfhes alium ex alio posse generari, 
omnes necersitudine quadam inter se aptos et connezos cme, 


.'* ostendens" (ut Lucreti verbis utar) 


Quod si ipse continno tenore totum tanti higeni viti ferm 
naturae cognoscendae 


intendisset’; Ile profecto qui lucl elec- 


tricae novum splendorem addidit, talium rerum obscuritat étidm 
maiorem lucem attulisset, Ceterum ille- d e 
scientiam sed scientiarum leges o in 

fure optimo legum doctor hodie cregbitur ; d M dea 


meritus, vestro omnium plausu ture excipietur Wil Robertus 


In introducing Dr. William Spottiswoode the Public Orator 


i— - 
Societatis Britannicae sclontiarum finibus proferendis praeses 
Ille quem Regiae quoque Societatis praesidem hodie salutamus, 
ud quam sis mes uo piso qu 


mandavit Populi in usum, 
lucido lucis et coloris leges ipee illustravit ;, EX 


orum 


Of Prof. H. J. S. Smith he said +— 
Pariter iniquum esse existimavit Aristotel ib oratore rerum 
Gnat rationes accuratas mathemeticum ad per- 
um apposta Poenum iene Atqui ipse exemplar 
yros libenter admiratus esset, 
Subido flomen eae aureum fenes 


hunc geometriae af pipi diui qui nomine duplici, 
bna. ag inira quarum et scientiarum el pentia, 
cath est ef ag Savilius ille, et tomi Peditor 


et interpres E patam annuo redita 
in perpetuum oravit, Pert siden era: linearum enumera- 
tionem Newtonus ille noster otn Latine conscripsit, hic autem, 


qued ordinis lindas erdem descriptis, | e certamine toti 
ie reoentore que Quanta igitur spe Hii Hbros lios 
recentiore quae dicitur Oa c de fabtilloribus numerorum 


in senatu | 
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intetibuk, p. »Horatiánum -annorum -nmmnerum. huius of textile fabrics. jenes oup wil be coated 
Sean om flagitemus; quos, uti par ext aboot ote at 

omnibus numeris absolutoa, aliquando este ‘kperam t ciency h. "Natural Sclence 

Interim ín zl arbanltate diu veritus, | have boen malo St St Joh i for, gie fn Foundation 

nuno non modo collegio augurum Britunnicorum qui caeli prae- | Scholarships to. W. A. crib y X Bag aie Hart ;-a Proper Sirer- 

shgia penesidet, septemviris quoque ship to Samways; to Lister, Samways,. tuart (al- 
èst. Academiao iliius . ts 


trimmum' quemque veritatis in orem aliunde delatum es 
qua par est tate t. A wir cul in veritate er- 
Ploranda ample sane provincia contigit, -sive in animantium 
sive in arborgm et herberum | vivit in 

ipsum illnd vivere quid sit, = origins nami Ky 


sit oderit, quicquid sive In arte sive in natura 
sit diligat ; nequé tamen ipse (ut alt Aristoteles) ''animalium 
pulchrorum nem reformidat,” |: 
"ed in perpetua animantium serie vestigia perscrutari 
satis ample Hberalita rerum natnra 
“ humani nihil a ge alienum ^ Duco ad vos virum-intre- 


was Mr. H. C. Sorby, of the Public Orator 
an magna est rerum natura, in in 
quem magna, multa antiquis ignota, 

{lis nuper ostendit qui 


- geologicae pra : 
-oratione m in"qua vere ed coal goa ormana ] 
agutissiminis quod 
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myths and songs from the South œ by Dr. C. Crüger.— Mithe en ts part ae Gesellschaft in Bern (Nos. 
Jn the meen ced of am De J . W. SpengeL— 923-936, 1877 —F part we note the following papers 
Same diagno of ner Heteromera, by Big Kabre | of and geological notes from a tour th the 

ons of some new butterflies from the AMT Reggio in recti ee 


emper.—On 


by G. Semper Om d 


es of the butterfi d ANC 
E rd m Widiwostonk and from (he 


boon River, by Dr. C. Crüger.—On dim and varia- 
tions of some North American batterflies, by J. Boll. —On the 
Helix alonensis, 


mota morphoss of Sepaden, by G. Gerck 


Fer., by H. Strebel.—Note on the phy of mollyscs, 
J.D. E. s D. _ Sclmeltn Qn the miocene Formation of Reinberk 
ts mollusc Carl Gottsche.—On the ical cùn- 


ditions of Finger neig hood of Kiel, by Dr. raasch.—On 
petroleum by S. B.G a rdiet notes on 
the fauna of the Lower Elbe, by F. .—On the lepi- 


doptera faune of the same district, by L, Graeser and A. Sauber. 


THE rhuch der kais. kön, chen Reichsanstalt su 
dea (187 79, part I, January—March) contains the fo 
metalliferous deep eruptions of Zinnw 
A itenberg (on the Saxon-Bohemian frontier), and on the tin- 
mining in that district, by E. Reger (with plates).—On the 
tertiary formation of Waldböckelheim (mar E 


a ea Tus 


south-east of Parardiik by Anton Pelz, —On. the jurassic 
Ge be Y dris in the diluvial formation of Moravia and 


by Anton Rrehak, sketch of the highest 
Bus hri fas vane Nevadain S Dr. Richard von Drasche, 


sketch is highly g and elaborate; it is accom- 

ed by several and numerous illustrations, —On some 

TA Maie srs nmmmulites from the so- 
called ; on the Wechsel Moun- 
tein (Austria ERAS EE 
the North- 1 brown-coal (lignite) formation by D. Str. 
—On the prod and the geotectonic tons of the 
Cashin acis d by Hermann Ábich. . 


Tux Moniteur Scientifigue (Paris: Janes i8 1879), amongst 
numerous papers, which are noticed by us contains 
the following papers:—On the influence En a of 
tem sy roii exercises upon the pa cad which inverted 
Eesleedon is ho oe f Mes by iri 

on in o en means o 
acid, by E. Ador.—On ‘‘antichlore” (hyposulphite o oe ae 
M. G. On Gapkerlbe und cb ere Gace. ty De 

. Grabo .—Researches on the root of Alstenia, by O. 

esse, —On the use of chloride of calcium as a con- 
piss for steam-bollers, by M. Burstyn. 
aiu de folowing fetes © On o camer Cnet: | C 

pers :—On the amines contain 
ing tertiary alcoholic ae M. W. Rudneff.—On tertiary 
isosulphocyunates, by the same,—On the polarisation of 
electrodes by M. A. Sokoloff, 

Tur Rivista Sctentifico Imdustriale (Nos. 8 and 9, 1879). 
— From these numbers we note the Pw cds 


the specific gravity of liquids, by Prof. M. Cagnassi.—On some 

connect o plasticity of solids, by Prof. 
cared On Ges Desde dee te Qe of 
liquids, by the same.— On mand showers, by Prof. Tacchini.— 
On a telephotographic apparatus with a 


by Pref. C. 
Perossino, —On the magnetic properties developed in nickel and 
cobalt by induchon Compand : to those of iron, by Prof. T, 


Martini, —On a new steelyard-denstmeter, by Dr. C. Chistoni, 
THE Kerns Internationale des Sciences (May, 1879) contains 


the following pe :—On the by Th. Ejerulf.— 
On the dri an poH pas rd pe ptive and geographical 
zool may render io each other, by M. Lataste.—On the 


col -matter of urine, by M. Masson. —On the mechanical 
theory of the position of leaves, by Dr. Schwendener.— The 
number, besides the above, contains an interesting account of 
the organisation of medical instruction st Lyons, as well as an 
excellent r&vigw by M. C. Imaurat of Dr. F. Isnard's new book 
d DE et Matérializme," This serial has con- 

erably ved since it & only in monthlg parts instead 
GE Ed weekly nambers as if dida p to the beginning of 1879. 
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ere, IT Lang.—On some luminous bacteria, by 
arous notes on electrical instruments, Herr 
Rothen.—On the sode efflorescences in the Ganges 
by Prof. Schwarrenbach.—On the geology ot Kerguen end 
by Prof. Th. Studer.—On deep-water ry E by the 
same,— On the coloration of the Dek alent 


Ons some Shapes Naim ole and their appli- 
cability for nservation of . 


Hd y endis d tue ee On ene 
1878, vol. xiii.) contains the following 1—On the cornea 
of osseous fishes ; contrition to the exe chology GF the ere of 
vertebrates, b Dr. C. Emery.—On the solar spots observed at 
Palermo in 1877 and the first three months of 1878, and on the 
ee ee and ee at the solir 
by P. Ta .—Enumeration and synon of the 
conchyfera of the Mediterranean, by the Marchese di Montero- 
sato.—On tho fossils of the e limestone of the Casale 
and Bellampo Mountains in the province of Palermo, by Prof. 
G. G. Gemmellaro. e 
Reale Istitute Lombardo di Saenz: e Lettere, Rencigonti, vol. 
xi fase. vill, — Mechanical demonstration of the second - 
ciple of thermodynamics, by S. Crotte.—On functions w 
first derivatives belong to the class zero, by Prof. Ascoli.—Ima- 
(MI pene tasers complex and- ae intersections, by S. 


Fasc, ix.—Prophylaxis of. the by Dr. Zucchi,—Re- 
searches on the electric conductivity ot carbon, by Prof, Ferrini, 
E f Aii product of the bI a and finite functions, 
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Mathematical Society, Tune 12, —C. W. Merrifield, F.R.S. 
president, in the chair. —Mr. R. C. Rowe was proposed for 
election.— The following communications were made :—Notes- 
on the reduction of a system of forces; and on plane curves, by 
Mr. J. J. Walker.—Notes on determinants of s dimensions, by 

Tanner.—Curves the inscrjption of & regular 

ecegon ma uh, by the Rev. Dr. Freeth.—On 

iud S the Palwooter? enty-one co-ordinates of a conic 

pen iy bes R.S.— Two geometrical notes, 
S. E TRO F.R.S. $ 

a Society, June 5.—Mr, Warren De La Rue, prest- 
dent, in the chetr,—1t was announced that a D&llot for the election 
5n as idi a apps ride ore umi, 
fo pers were: — n to the of 

Doming pe ion by T: Be Thorpe. The author has observed 
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oxide has been 

plotted out in numerous curves; in all cases carbonio oxide 
reduces more y or at & lower tem than hydrogen. 
-——On fractio DET D. Brown. The author has 
studied with gregt care the distillation of mixtures of benzene 
and carbon disul &.—On chi acid, by J. W. Mallet. 
A"bottle € strong solution of stgnnous chloride after 


for a de 2 jelly-like substance 
Shel E Oi io be STO ECL Soda and ammogia salts were 
obtalned.—On indigopurpurin and MN by E, Schunck. 
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xi Emmeriing 
isatin, which they named i purpurin ; this is identical with 
obtained by the anthor from indican. The author 
considers that the name indigoparpurin should be abolished, 
Physical Society, —Prof, W. G. Adams in the 
chair—New Members: 2 
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placed, andan giam pen, are used. Several of the 
perg giana mero trown aie screen, the stereoscopic 

effect very & reply to & Mr. Wilson seid 

hat he had Mill x o£ the figures to the stereoscope.— 

Prof. Hughes explained his new induction belance and showed 


some of itseprincipal effects, . It¢s well known that on starting 
Mac omre along a wie adjacent io another Wins an 
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the 


induced current is set upin the second wire in an o direc- 
tion to the first or current, In the belance 
two primary circuits or è are taken, with the same current 
(interrupted by a microphone acted upon by the tlaking of & clock) 


are so wound as too esch o s induction on the inter- 
mediate is a point, moreover, between these, 
whero these o inductive exactly neutralise each 


i opposed neye aiim > 
other. If secondary no induced ticking 
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primary circuit, and meenselt one secondary, the two 


very sensitivo by the closeness of the secondaries, 
Prof, H that there is a line or zone of maximum im- 
duction y between each and its secondary. Ifa 
conductor such as a piece of metal be put in this position it has 
a disturbing effect on the due probably ta the 
eas pied gorerated In it by the rar el Me Tha efect is 
apparently proportional to the conductivity metal, 
an erictiy similar piece of motal put Decree the other 
of coils to restore the equilibrium of the balance. A differ- 
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the balance. Prof, W.G. dina believed that one result of Prof 
uera ota <i the determination of the way in 
which the law of electro-dynamic induction on density. 
iue EM rr maximum line 
between gathered the Hpes of force to i hereas 
when on the plats Lines d toni mat DUO EE oe 
Ayrton cited the early i 


the Era affect of esate ste A re 
a mas a way is 

Proportional to the of in it under 
conditions tem &c. determination of 

the conductivity of liquids would be a useful application of the 
Mr. Roberts gave -some results which he 


lent 


of 
silver, 


motels appeared to affect conductivity he was 

rely more on the Ineasurements-of the balance than 
on those of the Wheatstane the balance plain pleces 
of metal were 


easel 
trickling through the mercury. 
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India No common origin, Miss 
Buckland pointed out that they are almoet everywhere arranged 
in groupe Te lerenes af cilc lbs 
a hope that some a map of tho world 

be constructed showing these grou: ch would be a great 
help to students of and ogy.—Mr. C. Pfoundes 
“Same Facts about Japan and its 

drawings in illustration of the reme. — - 
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. Entomological: Soc! une ga tH. W. Bates, F.L.S.,. 
gee tae 2 Jets following elections | of 


F.Z.S., vice-president, in 4 
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. an ee a oa Antonio Augusto de Carratho 
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con certain sculptured mar on cretacsous pobbles 
from the of Lake Leman, in which thé author has come 
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HISTORICAL SUN-DARKENINGS 
OT a few persons appear to have been much exer- 

cised by a prognostication emanating from an 
American source, whereby the public are forewarned of 
an approaching period of sun-darkening to extend overe 
several days, History does record instances in which the 
- sun has been abnormally obscured or its light paled to 
such an'extent that stars have come into view in the day- 
time, and Erman, Humboldt, and other writers have 
brought these occasions into prominent notice, the former 
in connection with the presumed passage of dense mete- 
oric streams between the earth and the sun. The earliest 
~ mention of such a phenomenon appears to be in the year 
B.C. 44, about the time of the death of Julius Cæsar, when 
we read in Plutarch and Dio Cassius that the sun was 
paler than usual for a whole year, and gaye less heat, the 
air continuing cold and misty. The darkness for two 
hours pon August 22, Ap. 358, üppears to have pre- 
ceded "the great earthquake of Nicomedia. Two years 
later in all the eastern provinces iof the Roman Empire 
we are told there was “caligo a primo auroræ ex- 
ortu adusque meridiem," and the stars"were seen, the 
further description being rather applicable to a total solar 
eclipse; but neither the eclipse of March 4, 360, nor that 
of August 28, would be visible in those parts, Again, 
when Alaric appeared before Rome, the darkness was 
süch that stars were seen in the daytime (Schnurrer, 
* Chronik der Seuchen”). Following the Tablettes Chrono- 
logiques of the Abbé Lenglet Dufreanoy, Alaric invested 
Rome A.D. 409, and became master of the city on August. 
724, 410; there was a visible eclipse of the sun on June 18 
ofthe latter year, therefore while the'siege was in progress ; 
but on calculating the circumstagces under which it would 
be seen at Rome, introducing the latest lunar elements, it 
appears that little more than half the sums disk would be 
covered at the greatest phase about 2h. 4om. PAL, and no 
sensible diminution of sun-light' would be occasioned by 
the eclipse. 536,- 567, and 626 we find mention of 
long periods of diminished sun-light. -Schnurrer records 
* that in 733, a year after the Saracens had been driven 
back beyond the Pyrenees, consequent on their defeat at 
Tours, “the sun darkened in an alarming manner on 
August 19 ; there appeared to be'no eclipse, by the moon, 
but’ rather an interruption from some meteoric sub- 
stance.” There was an eclipse of the sun, annular 
but nearly total, on the morning of August 14; it is 
mentioned in the Saxon Chronicle, which tells us 
“the sun's disk was like a black shield’ The near 
coincidence df dates suggests in this case a connéc- 
tion between the darkness and the eclipse. In 934, 
according to a Po historian, the sun lost its. 
ordinary light for several months, and this is followed 
by the doubtful statement that an opening in the sky 
seemed to takf place, with many flashes of lightning, and 
the full blàze of«sunshine was suddeply restored. In 
1091, On September 29, not 21, as given in some of 
the translations-of Humboldt’s Cosmo, Schnurrer relates 
that was a darkening of tho sun which lasted three. 
hours, an after which it had a peculiar colour which 
occasioned great alarm. In another place we read: 

Vor. xx.—No. 504 . ad 


* Fuit eclipsis Solis ® $ Kal. Octob. fere tres horas ; Sol 
circa mendiem dire nigrescebat" : there was no visible 
eclipse at this time, and the November eclipse - as central 
only in the southern parts“ of the earth, A century later, 
or in June, rigr, ‘according to Schnurrer, the sun was 
again darkened, with certain attendant effects upon 
nature ; here the. cause is easily found ; on June 23 there 
was & total eclipse, in which the moon's shadow traversed 
the cofttinent of Europe from Holland to te Crimea ; the 
eclipse was total in this country between the coasts of 
Cumberland and Yorkshire, ` Ermen refers to a sun- 
darkening on February 12, 1106, which was accompanied ` 
by meteors, and we read in the cometographies that og 
the 4th, or, according to others, on the 5th, of February 
in this year a star was seen from the third to the ninth 
hour of the day, which was distant from the sun “only a 
foot and a half?’ Matthew Paris and Matthew of West- 
Minster term this star a comet, and we may take it to 
have been the same which, later in the same month, was 
observed in China under the sign Pisces, and which at one 
time was supposed to have been identical with the great 
cometof 1680; this body, however, would not appear to have 
been sufficiently near the earth as, even on the assumption 
of a denser constitution than usual with comets, to account 
for a diminution of the solar rays, by its intervention. On 
the last day of February, 1206, according to a Spanish 
writer, there was complete darkness for six hours. In 
1241, u five months after the Mongol battle of Lelgnitz," 
the sun was so obscured, and the darkness became so- 
great, that the stats were seen at the ninth hour about 
Michaelmas, In this case, again, the darkness referred 
to was undoubtedly due to the total eclipse on October 6, 
of which Prof. Schiaparelli has collected a full account 
from the Italian writers. Lastly, in 1547, from April 23-25, 
Kepler relates on the authority of Gemma, “the sun 
appeared as though suffused with blood, and many stars 
were visible at noon-day." Schnurrer thought this pheno- 
menon was what the Germans call an ‘ Hobenrau 
notwithstanding the visibility of stars. 

From the above brief summary of what have been 
considered abnormal sun-darkenings, we see that in 
several cases the diminution of light has been due to the 
ordinary effects of a total eclipse, while it is clear that 
there are no grounds in the historical evidence for any: 
prediction of a period of darkness. The nervous in these 
matters, and it would really appear that such exist, may 
take consolation therefrom.” J. R. Hino 


SCIENCE AND AGRICULTURE . 

[RE agriculture, in most of its aspects, will come 

into prominent notice.next week. The great show 
at Kilburn, coming as it does just now at a time of great 
depression for farming at home, ought to teach us some 
useful lessons. It should tell us that the days of rule of 
thumb, the days in which we did as our fathers did are 
over. New means, new methods, new materials, new 
economies, new crops, must - be, associated with wider 
views of what the world wants and with more precise 
knowledge of what our little islands can best supply. 

If we study soils, manures, crops, livé stock, imple- 
ments, the after-treatment of farm produce, or the instruc- 
tion of agriculturists and of labourers—in every direction 
we shall learn how beneficial has been, and may still be, 
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the influence of the scientific methpé upon the agricul- 
tural art. 

Anlaysis of soils ‘has net answered the questions put by 
its means exactly as we expected, But it has frequently 
shown us why, through excess dr defect.of some ingredient, 
certain lands were barren, and it has taught us how 
cheaply and thoroughly to remedy their sterility. Excess 
of decaying organic matter, of soluble salts, or theepre- 
sence of ferroyg salts, or of iron pyrites, these haye been 
rocognised amongst the curable ills of our soils. i 
known as the coagw/ation of clay is now understeod, so 
that we can often bring it about and thus render heavy 
lands workable at our will The relations between the 
ftingi inimical to our cultivated plants and the constituents 
of our soils being known we can now fight more hopefully 
against blight and mildew. What kind of exhaustion of 
soil is to be feared and how it can be remedied is now 
within our knowledge. : 

The development of the ‘industry of artificial manures 
has been a very marked feature of the whole period of 
forty years during which our ‘great Agricultural Society 
has been in existence. Farmyard manure has been rele- 
gated to its true place—no mean one, but one which has 
no longer the importance once attached to it, As roo 
tons of ordinary dung and litter do not contain more than 
I ton (often less) of real mamurial substance—potash, 
nitrogen, phosphorus pentoxide—one hundredweight of 
guano may frequently replace with advantage the usual 
dressing of farmyard manure applied to an acre. But 
while chemistry has searched ont the constituents of 
manures, and recognised and determined the elements of 
fertility scattered in minerals and guano and waste pro- 
ducts throughout the world, and shown how to bring all 
plant food into available forms, it has had also to carry 
on a perpetual warfare with the bands of adulterators, 
perfecting its methods of detecting the falsification of the 
materials which it has itself introduced; far manures are 
difficult to test by mere inspection, often being merely 
“ dirts with a strong smell.” 

The improvement of existing varieties of plants by 
attificlal selection has been carried to great perfection in 
many instances—the sugar-beet and wheat being notable 
examples, The introduction and improvement of new 
plants, both. for cattle food and for the sustenance of 
man, is a work in which much remains to be done. 
Especially should attention be directed to those crops 
upon which lesser, but in many cases more, remunerative 
industries than mere corn-growing may be founded. 
Plants yielding products useful in medicine, dyeing, and 
perfumery, should not be neglected. Some districts on 
the Continent, such as the neighbourhood of Florende, 
have been immensely benefited in every way by the in- 
troduction of minor crops with their attendant indus- 
tries; similar successes may be repeated where skill and 
capital are available, climate and soil being of course 
taken into account. 

Of improvement in the breeds of horses, cattle, sheep, 
and pigs, nowhere can be found better illustrations than 
in England: we shall soon see how much our neighbours 
and friends abroad have gained from our work in this 
direction. - In agricultural machinery and implements the 
same statement may be made with still greater emphasis: 
itis indeed curious to note how in every text-book of 
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agriculture, in every farmer’s journal, and rural adver- 
tisement published in France, Germany, Italy, and in ` 
most other countries both of the Old World and the New, 
the familiar names of Howard, and Fowler, and Cam- 
bridge, and Aveling, meet us on plough, and roler, and 
harrow, and engine. Perhaps in the after-treatment of 
some kinds of ordinary farm produce, we have been 
behind our Continental neighbours and American cousins, 


been, |"but we are beginning to appreciate better the alds that 


science can render to cheese and butter-making, and to 
the preparation of mill-products from wheat. The 
critical study of milk and dairy processes 1s securing the 
attention of dairy-farmers in England; while such an 
invention as Wegmann's porcelain cylinder for milling 
wheat has revolutionised the old grinding process already. 

Of progress in the agricultural education either of 
farmers or farm-labourers, we have little to boast, Our 
solitary Agricultural College at Cirencester has been ever 
and anon paralysed by mismanagement ; while its charges 
are too high, owing to the absence of any endowment, for 
its instruction to be accessible to th& sons of ordinary 
farmers. Agricultural newspapers are neither asecheap 
nor always as instructive as they should be; the education 
in our elementary sthools has hardly yet acquired that 
agricultural bias which in rural districts might be so ad. 
vantageously given to it Still the Science and Art De- 
partment has begun a good work by instituting its exa- 
mination in the principles of agriculture, although its 
syllabus presupposes that the examinees will have been 
been fed on far-richer and more varied stores of learning 
than are yet at their disposal. 

This Kilburn Show will then direct our attention toa 
multiform subject of the greatest national importance at 
‘the present crisis. Wo shall hope to Jearn much from 
the exhibits in the eight miles of shedding arranged in 
due order over more than 100 acres of ground, and to be 
rewarded with over 13,008. in prizes. 





THE ELECTRIC LIGHT 


HE Committee of the House of Commons appointed 

to inquire into the value of the electric light has 
completed its labours and has issued its report. There is 
no doubt that the evidence given before it, when pub- 
lished, will be very useful, and that the report itself is-a 
careful digest of the facts elicited, but it is questionable 
whether the results of the inquiry, or the conclusions of 
the Committee, will satisfy any one. Our readers will 
find in it nothing. new. Gas engineers will find in it 
their extermination calmly contemplated. The gas manu- 
facturer is told that he has nothing whateyer to do with 
electricity. Gas, and nothing but gas, is his ware. Though 
he was incorporated to illuminate a city with the then best 
known illuminant, he is not to touch a newer illuminant 
because he will check the development of the fresh 
source of light, and his present mode of uction is 
quite different to that required for the new commodity. It 
is as though a wine merchant who dad a ‘large sale of 
sherry were not allowed to sell beer, or a dairyman were 
not allowed to sell asses’ milk because he ‘only kept cows. 
The enunciztion of such a proposition in a Parla- 
mentary Report is sad. "Worse thin all, municipal 
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interests without-the distribution of any chripensation 
whatever. Surely the enormous dipital sunk by the 
public in gas enterprise deserves some consideration 
from its representatives in Parliament assembled. . Are 
our yestries and corporations so immaculate that they 





are to have entire control of our supplies of water and of- 


light? Why not give them the supply of food and of 

heat? The line must be drawn somewhere, and it is well 

. that Parliament should hesitate in the complacency with 
which it now thrusts on irresponsible communities the 
distribution of vital necessaries. 

The only sphere in which electricity has made itself 
useful and practical as an illuminant 1s in our lighthouses, 
and though it is eminently adapted for nautical purposes, 
as ordinary ahips lights, or to illuminate the sails of a 
ship, the Report is silent on the point and on the absurd 
restrictions which have been placed by the Board of 
Trade on its use at sea. 

The statement the. energy of one-horse power 
when converted into gas-light only gives 12-candle power, 
and int8 electric light 1,600 candle power is startling if 

‘true. -Without the evidence befüfe us on which this 
statement is made we cannot well ‘contravene it, but it 
seems based on some fallacy. “We remember seeing 
somewhere, but cannot recall where, a somewhat similar 
estimate, but it was based on thë assumption that the 
whole of the coal was consumed in producing gas, and 
no allowance whatever was made for the coke, tar, and 
other products of distillation. Is it so in this instance? 
Though 3 Ibs. of coal consumed in'óne way may give one 
horse-power, and in another way 12-candle light, it by no 
means follows that one-horse power is equivalent to 12- 
candle gas-light—for in the case of gas we do not know 
the remanent energy. 

The report fully confirms thg opinion we have fre- 

quently expressed that the. electric light ‘sensation was 
due to a scare and not to any real progress or new dis- 
covery made. -The transmission of power for mechanical 
purposes is foreign to the inquiry, and the suggestion that 
currents used by day for mechanical purposes can be used 
at night for*llushinating purposes assumes what we only 
wish were true, that there is no mechanical work done in 
England in hours of darkness, 
. The general conclusion arrived at is-that we can do no 
more with the electric light at present, but that we must 
do nothing to restrict its development. We did.not 
require æ Parliamentary Committee to tell us that. 


INDIAN GEOLOGY 

A Manual of tly Geology of India. By H. B. Medlicott, 
M.A., and W.-T. Blanford, F.R.S. - Published by 

Order of the Government of India, (Calcutta, 1879.) 
ES appearance of this long-promised work marks an 
epoch in the history of Indian science. In two 
moderate octayp volumes (paged as one) and the: map 
which accompanies them, we have placed before us, in an 
attractive and convenient form, the matted conclusions 
of upwards of thirty years’ systematic survey of the 
geology of our Indian possessions; and now, for the first 
time, the g®ological structure of India, or, at least, its 
leading facts, may, be mastered by the student at no 
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greater cost of labour fhan is involved ina fow days’ study 
of a well-arranged and thoroughly trustworthy manual 

Wo are reminded almost in the opening words of the 
preface, how many of those” who have contributed to the 
researches on which this work is based, have now passed 
from among us. | Stoliczka, J. G. Medlicott, the two 
Oldhams, Williams, and Loftus are only a few of the 
better known names among the many that for a longer or 
Shorterime have been borne on the rolls 5f the Indian 
ss cal Survey,” whose bearers lie in Indian grave- 
yards, or beneath some modest tomb on the out-skirts of 
an Indian village, or who finally have returned with 
shattered health to the land of their birth, only to brings 
to a close among their friends the last few enfeebled 
months of their career. Of the earlier labourers in the 
field, of those who witnessed the birth of the “ Geological 
Survey of Indig," and who three-and-twenty years ago 
wielded their hammers in breaking open the secrets of 
Indian rocks, but three still remain members’ of the 
Survey Staff, and to two of these surviving members 
whose names stand at the head of our article, we are 
indebted for the present masterly summary of the common 
labours of all. 

The contributions of the two authors to the joint? work 
Se ee ee N To Mr, 
W. T. Blanford has ‘fallen the lion's share of the labour. 
Of the thirty chapters whith (mecluding the introduc- 
tion) make up the work, Mr. Medlicott contributes ten, 
vir, those on the metamorphic and aroic rocks of the 
peninsula, and those on the geology of the Himdlaya 
east of the Jhelum, and of Assam. The remaining 
twenty chapters, including the introduction, which deal 
with all the fossiliferous and neozoic rocks of the penin- 
sula, the geology of Sind, the Punjab and Burma, and 
the Sivalik fauna generally, are the work of Mr, W. T. 
Blanford. The map,! which is printed In colours and is 
on the scale of sixty-four miles to the inch, has been 
compiled in the office of thé Geological Survey, from mate- 
rials in part unpublished. It professes tó be only a pre- 
Hminary sketch map, and three small tracts in the penin- 
sula, the greater part of the Bikanir Desert and Guzerat, 
the Nepalese’ Himálaya, and Arakan and the adjoining 
hill tracts are left uncoloured. But with these exceptions 
it exhibits in as detailed a form as the scale admits of, 
and with unquestionable accuracy, the extent and boun- 
daries of the several.formations, classed as Alluvium, 
Upper and Lower Tertiary, Cretaceous, Jurassic, Triassic, 
Carboniferous, Silurian, Submetamorphic, Metamorphic, 
Granitic, Volcanic; and in the peninsular area, Upper 
and, Lower Gondwána, and Vindhyan, the meaning of 
which unfamiliar and special classification we shall pre- 
sently have occasion to notice. 

The subdivision of the whole region into a peninsular 
and an extra-peninsular area is one of fundamental ım- 
portance, and, as such, is treated .in- the arrangement of 
the manual. Geographically, the two areas are separated 
by the broad unbroken alluvial plain which stretches along 
the foot of the mountain zone from the mouths of the 
Indus to those of the Ganges; and geologically both in 
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history and structure, they presegt*many strongly-con- 
trasted features. * In the words of one of the writers, 
“This [the extra-penintular- area] is geologically an in- 
trinsic portion of the Asiatic continent, whilst peninsular 
India is not." For many’ years, indeed, it seemed that 
there was scarcely any stratigraphical link between the 
richly fossiliferous formations of Sind, the Salt Range, 
and the Kumaon Himdlaya on the one hand, and ch the 
other, the plagt-bearing or aroic shales, and thickybedded 
sandstones, described by Newbold, Williams, Voysey, 
Hislop, and others, which, with volcanic and metafhorphic 
rocks, make up the greater part of the peninsula. While, 
rith the exception of the later Himalayan and Sind ter- 
“larjes, tho former are in the main of marine origin, & 
large portion of the latter are the characteristic deposits 
of fresh water; and, as regards the less ancient and fos- 





; siliferous formations, the apparently conflicting indications 


of age afforded by their fossil remains left it long impos- 
sible not merely to correlate them with any recognised 
members of the extra-penifisular formations, but even to 
assign to them with any confidence an approximate place 
in the general scale of geological sequence. Norcan this 
problem even now be considered as fully solved. But the 
scraps of evidence which, one by one, have been brought 
to light in the continued progress of the Survey have 
greatly simplified it, and this‘ evidence is ably analysed 
and summed up in the first Yolume of the manual The 
plant-bearing formations of the Peninsula are now re- 
garded as one great system, to which the name Gond- 
wána has been given, subdivided into an upper and lower 
series, and it represents the deposits of an ancient system 
of river valleys, dating from Permian and lasting to Ti- 
thonian times. "Thelesson in geological regsoning, incul- 
cated by the geology of these rocks, is one that deserves to 
be carefully pondered, and in illustration of the difficulties 
which it presents, we will quote one or two passages from 
the fifth chapter of the Mangal To render the descrip- 
tion more cleer to the general reader we preface them 
with an excerpt from the tabular synopsis of the Gond- 
wána formations at p. 108, exhibiting the accepted stiati- 
graphical relations of the different groups referred to. It 
includes four only of the eight regions summarised in the 
original table. i 





“TDr, ‘Feistmantel] ascribes to thé whole series an age 


aging from Lower Ttias or Bunter (Talchfr and 
Dam ) to pied Jurassic or Bathonian (Jabalpár and 
Umia). ' His. determinations, however, being founded 
exclusively on g comparison of the Gondwana fossil 
plants with those of -European formations, are very fre- 

sed by other fossil evidence. The Umia beds 
r instance, the flora of which is considered by 
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Dr. Feistmantel of the same bpa as that of the Jabalpár 
group, whichis the highest Gondwána subdivision, contains 
several plants found’also in the Lower Oolites of York: 
shire, but the Cephalopoda of-the marine -beds, which 
immediately underlie the Umia plant beds, and are, to 
some extent pesca v have been shown by Dr. 
Waagen to be u snes Oolitic (Portland and Titho- 
nian) forms ; an be separated by two distinct groups 
of beds, each with a alee fauna, from the under- 
lying strata, in which lower Oolitic Cephalopoda occur. 
fnis Damüdas and their representatives, on the other 
ie] although a few fossil plants are allied to Triassic . 
species, several of the most abundant and characteristic 
forms are unknown in the Trias of Europe, but are repre- 
sented by the same or nearly allied p ts in the coal 
measures of Australia, the lower partion af watch is cer- 
tainly of Carboniferous age." Again, («As an example 
of the difficulties presented in the present state of our 
e ege i by the contradi evidence afforded by the 
e group, the case of the Kota-Maléri beds may 

be cited. The Kota beds consist of limestone, and con- 
tain remains of fish which have a liassic facies: . Tio 
Maléri (or Malédi) beds have yielded two reptiles, 77 





of 


rodo 5n and fe and a Ceratodts, 
which are closely allied to Eujopean triassic forms. In 
these Maléri rn em been obtainBd com- 


mon to the Jabal groups, the flora of 
the former of which fad qui shown to be in part identi- 
cal with that of the Urik group of Cutch, "The singularly 
contradictory evidence of age afforded by this Umia flora 
has already mention The Kota beds with their 
liassic fish have now.been shown to be so closely con- 
nected with the Maléri clays and ,Sandstones, containing 
triassic reptiles and fish and jurassic plants, that both are 
classed in the same group." 

The conclusion {which Mr. Blanford draws from. this 
apparently conflicting ‘evidence i is the following :- —7 


e Assuming that the association of similar marine forms 
in the rocks of distant countries—for ingtance in the Car- 
boniferous limestone of Europe, thé Punjab in India, and 

Australia,—implies that the rocks are of contemporaneous 
or nearly contempordneous origin, the remarkable com- 
bination V fossils in the Kota-Malérı beds seems to show 
that, in [mesozoic times, there. was a wider diversity 
jn the forms of terrestial lffesinhabiting distant regions at 

ee the faunas of the sur- 
ird This Mueren accordance’ with the ivl 
similar conditions now fo 
surface, there being & much A apir A aA braaa 
terrestrial faunas and floras of Africa, Australia, oa 
America, for instance, than there is between the animals 
inhabiting the Atlantic, Indian, - -and „Pacific Oceans, 
. There appear,.in shart, good reasons for believing 
that the terrestrial area of ‘the world was divided “into 
regions in past times as if is at 
mem and the fauna- pei flora of India nfay-have 
iffered at times, more from those then existing in digtant 
countries, than from the animals or qee which pre- 
T. in the same distant régions at a different geological 
epoch, . 

„At the es ad of: the. Gondwana sate occurs that 
remarkable hed: a silt containing transported, bqulders 
which. is held by th e authors, and we believe we may now 
say by all m of the Geological ; Survey of India, to 
afford evidence of the action of -ice, probably. ground i ice; 
and it is not a little’ strikirig that the most conclusive 
evidence of f this egency, viz, polished and gtooved boulders 
resting on a surface „of limestone equally polished and 

scored, was “met, vith in latitude” 20°, at an elevation of 
about 700 feet above the sea. The resemblance of this 
bed’ to that at thé base of the Karoo formation of South 
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ntological ang physical 
soralldlion of the Karoo and Gondwana’ formations 
generally is now well known, ` 

The peninsular area affords no instance of any fos- 
siliferous rock of older date than the Gondwána system. 
But a large area to the north-of Madras, another in 
Chhatisgarh, east of Nagpur, a third very extensive tract 
in Bundelkhand-and Malwa, partly covered by trap, but 
still exposed over a surface of 40,000 square miles, and 
- some smaller tracts in the valleys of the Kishna and 
Bhima rivers are occupied by a massive and quite un- 
altered series of sandstones, limestones, and shales of 
great thickness which have received the name of the 
Vindhyan System. -From the fact that both in Bundel- 
khand and Hyderabad diamonds are found imbedded in 
these rocks, the name “diamond sandstone" was given 
by Capt. Newbold to a portion of these rocks, but the 
name was erroneously extended to the much later sand- 
stones of the Gondwina formation, an error only eleared 
up by the labours of the Geological Survey. Beyond the 
fact that the Vindhyan gystem 'cáánót be newer than 
Lower. Palaeozoic, nothing whatever is known of its age. 
Repeated search in the limestones and shales, however 
promising in appearance, has revealed no trace of any 
fossil organism, and it is impossible to correlate them 
with any group of rocks in the extra-Peninsular ares, or, 
indeed, elsewhere. Below and oldér thmn these again, 
are two, or perhaps more, series of submetamorphic 
rocks, which, under various local names, have. been 
mapped and described in many parts of the Peninsula, 
arid all rest on the fundamental gnéiss, which, whether of 
-one or many ages, is everywhere the oldest rock, and is 
still exposed over nearly half the area, ^ ° ~ 
- The EU caus bine eroi mendum of epee 
is the great Deccan trap-flow, the most extensive volcanic 
formation in the world. : The age of.this formation is now 
definitely fixed :as Uppes Cretaceous. Except in the 
neighbourhood of Bombay, where it dips with a gentle 
inclination beneath the sef, the successive flows are 
perfectly Horizontal, occasionally ; finterbedded with thin 
deposits of freshwater origin, and at one place, near 
Rajahmahehdri? with an estuarine deposit.. The area 
still covered by this formation is estimated at little less 
than 400,000 miles, and there are proofs of its former 
existence throughout nearly ten degrees of latitude and 
sixteen of longitude. For the discussion of the many 
interesting problems presented by this great manifesta- 
tion of Volcanic energy, we must refer the reader to the 
original work. 

in passing froin peninsular India to’ the encircling 
mountains we pass from an old continent to a new one, 
from a relic of £ mesozoi¢ land area, to the Asia of ter- 
tlary and post-tertiary times, and ‘from a region where 
prolonged denudation has long since obliterated all but 
the merest traces of original mountain” structure, leaving 
water-worn bosses of hard crystalline rock-cores or 
scarped slopes tand sculptured platforms of horizontal 
trap or sandstone, to one where the latest deposits of 
tertiary times are so contorted and faulted as to render 
the task of disentangling | the geologieab relations’ of the 
formations gometimes oné of extreme 

The history of the Himálayan system, which, in addi- 
tion to the Himdlaya. proper, inejedes the.Indus ranges 
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and those of the Bufmese peninsula, begins in eocene 
times, It is considered by Mr.,Medlicott that the very 
ancient slaty rocks which pow form the greater part of 
the mountain mass south of the snowy range, and which 
he designates as the “ Lower Himálaya," had undergone 
no contortion prigr to the nummulitic period; and that 
immediately before its partial depression beneath the 
nummulitlc sea, this area had been long sed to de- 
ffudatidh as “part of a land of doubtful: configuration.” 

It is stil somewhat" doubtful to what age are to be as- 
signed the slaty formations here spoken of As yet they 
have yielded no recognisable fossil remains, and they 
present no such similarity of character to the formation» 
north of the main axis in Zanskar and Hundes, where 
rocks rich in fossil organiams have been described by 
Gérard, Strachey, Stoliczka, and others, as to allow of 
more than a speculative correlation. -A recent observa- 
tion of Mr, Lydekker’s in the Pir Panjál range of Kashmir, 

throws however some little light on the question. ‘The 
rocks of the alaty series exterid in-a north-west directiod 
to the Pir Panjél range, and a limestone which there 
occurs at the top of the series, and appears to be identical 
with the Krol limestone (alsó:the highest member) of thé 
series near Simla, has been identified by Mr. Lydekker as 
Carboniferous.. From this itwould appear that rocks of 
mesozoic age are completely absent from the Lower 
Himálays, and ere restri to certain areas north of 
the snowy range, and in the extreme north-west to certain 
parts of Kashmir, and we may add, the western esivemity 
of the Salt Range.. - 

Only in the Eastern Himdlaya, viz, at-the base of tho 
Sikkim hills, have we any fudubitabls representative of 
the characteristic fresh water formations of the peninsula, 
In 184% Dr. (now Sir Joseph) Hooker, detected some -of 
the well-known fossil plants of the Bengal coal-bearing 
(Damida) formation in certain shaley beds exposed at 
tlie foot of the hills near Pankabári, on the road to Darji- 
ling, and this observation, subsequently followed up by Mr: 
W.T.-Blanford, and more recently by Mr. Mallet, has led 
to the recognition -of a band of Lower Gondwáha rocks, 
occupying a narrow zone between the tertiary sandstones 
of the Terai and the talcose slates of the outer hills, The 
connection between the Eastern and Western Himdlaya 
remains, however, to be traced out, the intervening king- 
dom of Nipál being unfortunately closed by the suspicious 
jealousy of its Hindu rulers, equally to the general tra- 
veller, the trader, and the man'of-science.  Itis however 
pointed out by the authors of the -Manual, that the pro- 
bably palæozoic slates, sandstones, and limestones of the 
Lower Himálaya were originally deposited on a highly 
eroded surface of ancient gneiss, and probably in hollows, 
and it is suggested by Mr. Blanford, that like the ancient 
unfossiliferous formations of the peninsula, they may be 
of freshwater brigin, and that the Lower Himálaya may, 
after all, haye formed a portion of the-same palworoic 
and mesozoic continent, around the shores of which were 
deposited the fossiliferous shales and” limestones - of 
Zanskár, Hundes, and the Western Salt Range, in which 
case the chain of the Himálayas must have originated 
along a portion of the ancient coast-line. -And we may 
observe that the junction-of the north and south ranges of 
the lower Indus valley with the north-west and south-east 
ridges of the Himdlaya coincides in a general way with : 
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the region where, the palæozoid a and mesozoic marine 
formations appear to. the south of the Himálayan axis, 
the former in tho Punjab Afghanistan, the latter 
both there and further south, m Cutch, Sind, and Bálú- 
chistdn. 

The geography of India in the early gocene period may 
be represented as something like the following :,- The 
whole of the area was then, as it now is, land, 
with the ex on of some portions of the presdht coast 
tract north of Bombay. In like manner the goast of 
Kaliwár and the greater part of Cutch were submerged, 
and a deep sea extended up the present Indus valley, and 
«over Báláchistín, also over the Punjab and parts of 
Káshmir, sending an arm up the present Ganges valley, 


which was in part estuarine, and bounded on the north 


by a tract of land composed of the then uncontorted rocks 
of the lower Himdlaya, To the east of Bengal the present 
plain of Silhet and a part of the Khasi Hills were 
probably covered by a shallow sea, and this extended to 
the southward over Arakan“hnd at least a large portion of 
Burmah. 

3 It was in this state of things that thefirst great disturb- 
ance took place, which, repeated again and again during 
middle and later tertiary times, resulted in the present 
chain of the Himdlaya, The river valleys which, after 
the first great upheaval, were carved out in the then 
youthful chain, discharged’ their stream-borne débris as 
now,on the Gangetic plain; and the accumulated con- 
glomerates, sands and clays, which formed around the 
mouths of the valleys, again and again suffered crushing 
and upheaval during the subsequent compression of the 
mountain mass, were added to the hills, and in their 
turn underwent erosion. But the valleys originally 
marked out have preserved their general course and 
function ; and the Sutlej, the Bias, the Tous, the Jumna, 
and the Ganges, still flow out from the mountains along 
essentially the same lines of drainage which their then 
nameless repfesentatives followed in  miocene times. 
Such, at least, briefly stated, is the history which Mr. 
Medlicott and h.s colleagues have evolved during many 
years’ study of these interesting rocks, first made famous 
through the classic labours of Cantley and Falconer, and 
by them named “ Siwalik.” 

Not the least interesting chapter of the Manual before 
us is that in which Mr. Blanford deals with the rich and 
varied vertebrate fauna of these tertiary rocks. The 
original collections of Cantléy and Falconer have been 
largely added to in later years by various members of 
the Survey; and a comparison of the forms obtained 
from different horizons in the Sub-HimAélaya, the Punjab, 


Sind, Perim Island, and certain river valleys in the: 


Indian peninsula and Burmah, has led to some modifica- 
tion of the-opinions originally held of the geological age 
of the Siwalik rocks and their contained fauna. . 

As Mr. Medlicott has shown, the Siwalik rocks are an 
ancient alluvial formation, like the river fans described by 
Mr. Drew in Kashmir, and like the BAddar deposits still 
forming along the foot of the Himflaya at the present 
day. In what may be termed the typical area, between 
the Sutlej and the Ganges, disturbances of some magni- 
tude which took place after a portion of these deposits 
had been laid down, necessitate a subdivision of the series 
into three groups, upper, middle, and lower, the last of 


which is termed the Náhun group. Is to Growa-the-two --—- 


upper groups that (with perhaps some doubtful exceptions) 
all the fossils of this special 1egion have been obtained, 
the Nábun group having remained unproductive to re- 
peated search. An elaborate analysis of the homotazis of 
the 45 mammalian genera (consisting of 84 species) which 
compose this fauna shows that the proportion of living to 
extinct genera is greater than in most miocene deposits, 
The presence of four extinct genera not known to range 
above the miocene period is contrasted with the occur. ° 
rence of sixteen genera, not found elsewhere at'a lower 
horizon than pliocene or post-tertiary ; and thereis a close 
approximation between some of the mammals and the 
living. species of the same genera, the most remarkable of 
all being the connection of the fossil buffalo, Bos palaind:- 
cus, of the uppermost Siwalik strata, that of the post- 
plocene Jumna and Nerbudda beds, and the Common 
Indian arnee stil existing. Of-six species of reptiles 
sufficiently well known to be comparable, three are' com- 
mon forms now inhabiting the same area, and the fresh- 
water mollusca also all appagently belong to gommon 
existing species. Putting the whole paleontological evi- 
dence together Mr. Hlanford concludes that a balance is 
in favour of a pliocene age. ‘This conclusion is strength- 
ened by stratigraphicalevidence. At the top of the enor- 
mous succession of tertiary deposits of Sind, which have 
a total maximum thickness of some 30,000 feet, occurs a 
group termed the Manchar group, about 10,000 feet thick, 
which is of fresh-water origin and represents the Siwaliks 
of Northern India. The lower beds of this group pass 
downwards into the Gaj group (1,000 to 1,500 feet thick), 
which is of marine origin, and contains a characteristic mio- 
cene fauna, “more probably upper than lower miocene.” 
TheLower Manchar beds have yielded à considerable num- 
ber of mammals, andthis fauna, although containing several 
species in common with, the Siwaliks, is altogether older 
in aspect ; the majority of the dorms hitherto recognised, 
belonging to the peculiar,types of even-toed ungulates 
allied to iNVisrycopotamus dod Anthracothertum inter- 
mediate in character between pigs and ruminants, and 
peculiarly characteristic of the miocene epoch. In these 
lower Manchar beds is also found a form*of Dinotherium, 
a type unknown in the Siwaliks. Remarking that “there 
can be no reasonable doubt that the Manchar beds of 
Sind, as a whole, correspond with the Siwalik formation 
of Northern India, the two being portions of a continuous . 
band of tertiary rocks,” it is concluded that the fossiliferous 
lower beds of the Manchar group correspond tô the un- 
fossiliferous Náhuns, and the almost unfossiliferous 
Upper Manchar beds to the ossiferous strata of the 
Siwaliks. Mr. Blanford then remarks on the probable 
climatic causes which have preservede in the Indian 
pliocene an unusually large number of forms elsewhere 
characteristically miocene; and compares the case with 
that of the Pikermi beds in Attica, which are of unques- 
tionable pliocene age. He considers that the general 
cooling of the north. temperate zone ag the end of the 
miocene period caused a migration of many of the cha- 
racteristic mammals into Southerh Asia, the Himdlayan 
chain at that epoch not presenting.so impassable a 
barrier as gt the present day, afd that such was the case 
seems to be confirmed by the occugrence of rhinoceros 
and elephant remains in the fertiary deposits of Hundes 
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` ‘af elevations now-occupied-only,hy the yak qnd similar 
mountain forms, SE i 
In reference to the greater richness of the Siwalik 
fauna, as contrasted with the Indian fauna of the present 
day, he quotes with approval the suggestion of Mr. 
Wallace, that a sweeping reduction was brought about by 
the cold of the glacial period. Of the influence of this cold 
in India, there are‘abundant proofs in the great extension 
of the Himálayan glaciers, for instance, in Sikkim and 
- Kashmir, down to-6,000 feet and 8,000 feet above sea- 
level; and in the Naya hills of Assam, whose greatest 
elevation does not exceed 10,000 feet, in the large 
moraines at 4,500 feet, described by CoL Godwin Austen. 
The oldest ‘proofs of man’s occupation hitherto met 


with in India, are a chipped axe or scraper, in the alluvial |. 


(post-pliocene) deposits of the Narbada, associated with 
remains of Ursus, Elephas, Rhinoceros, Hippopotamus, 
Tetraprotodon, and -Bos, all of extinct species; and a 
flake, apparently of human manufacture, in the Godavari 
gravels of similar,age. Quartzite implements of the 
paleolihic type are abundant in the laterite gravels of 
Madras, but these are probably dfilater date. “Axes of 
neolithic type have às yet been met with only on the 
surface, most abundantly in the Banda district of the 
North-West Provinces.. -r : 

The Manual is illustrated byf twenty-one admirably 
executed lithographed plates of characteristic fossil forms, 
and a few woodcuts of sketches and sections. Its utility 
for purposes of reference is rendered all that can be 
desired by a copious and well-arrdiged index. We con- 
fidently hope that the publication of the work will give an 
impulse to the advancement of Indian geology by adding 

- largely to the number of non-professional workers, a class 
which has hitherto been singularly wanting in India, 
despite the examples of such men a#Carter, Forbes, New- 
bold, Strachey, and Hislop, . H. F. B. 
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n , Prof, Clifford’s Mathematical Papers 


' HAVING, at the request e 
woode, undertaken the editing of the late Prof. 


Of the pa 
only $$ 1-11, 17-23, of the 4 Metrics. I should be glad 
also to have a copy of the Academy for Awgust 15, 1873, and 

Lecture*Notes " on. Geometry. | These last 
are lithograpled and are comprised in twenty-six articles (? all), 
which I page, containing 819-21. I need hardl 
add I shall be glad io receive any other papers (mathematical) 
. » n 
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.Pine-Pollen mistaken for Flowers of Sulphur 


round Eton, who faucled 
that it smelt *' awful like brimstone,” of which its yellow colour 
was somewhat In some it rive to such a 


y heavy shower, and mnch disturbed 


both practised microsco at once came to the same conclusion ; 
bat 2 local chemist and is said (on authority) to 
have supported the sulphur ry. This, perhaps, accounts for 
the rather positive Voas d by tha Witodaor ndent of 
the 7¥ser as to the nature the and for the 
suggestion he refers to its which the 
phenomenon in a manner that is more than 
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confidently who had not se 
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examination as to the 


partly because they ahow how ready some 


an almost miraculous origin to anything s trifle out of the com- , 
` e 


196 


NATURE 


[Fune 26, 1879 





-— 
mon, which could be, readily explained*by any one possessing a 
little ementary knowledge o ence. y = 
a ` - ° _ P. HERBERT CARPENTER 
The Museum, Eton College; Jimestr —. e 


" Intellect in Brutes 


of and this a to 
animal 


to me that, if we except the so-called “homing 
faculty about which as yet we know very little, it is “ 
certain” that there is no other by brutes w 

is not also ition that 


that Is presented by animals. while I should deem 
it almost superfiuous to ** prove ” that man possesses ''in- 
stincts " or ‘inherited ” in common with znimals I hare 
never to ‘‘prove” that animals “£ self-con- 
sciousness” or ‘i * in common man. Indeed, 
if Mr. will read my article in NATURE, he will see 
that I y state my bellef that these, the hi faculties of 
mind, may be, as-the of evolution would us to expect 
they. ought to be, confined to the highest product of paychological 
erelo t 


tčauses of my acting precisely 
as I see animals act, MER ME E. t pening of peii 
or abatract ideas we are nof Gareful enough to E 
between those sim of quality which from mere 


and those of the other consisting in the degree of elabora- 
tlon which is supplied to our abstractions by the power of think- 
tag e oor, oa the whole, I maintain 

it caw be * ” that animals ‘ abstract thought” 
-of the inferior order which I hate explained, and phenomena 
of dreaming which is presented by several animals would seem 
sufficient some animals, at least, possess a tolerably 
well-developed '* GroxGEx J. ROMANIS 
Doc RU at intereat'the letfers and dis- 

ed in 


- cussions lately ATURE, on intellect in brutes, 
However, in none of them hevo I found any notice pf a dog 
* 


his yall quie surprised; in fact, 
scarcely that he know-it wes my likeness. We, 
however, had sufficient į Fg vos lung apin gùr parlonr ; 
the room was rather lo, and nimi eect ie chair; 
the door was left any about the dog; he, 
however, soon it out, when a low whining’ and 

was heard by the y and on search Delig made he wis in 
the chair trying tò at the picture, After this I~put it up 
higher, so as to “being injured by him. This did not 
prevent him from attention to it, for whenever I was 
away from home, for a short oc long tine—sdmetimes 
for several da: spent most of his time gazing on it, and as it 


A cask somewhat similer t.tbst mentioned by Dr, Frost, of 
a cat scattering crumbDá, bccurréd here within my own know- 


the recent severe winter a friend was in the habit of 


out upon them with varying success: ` The crumb' had been 

laid out as usual, one afternoon, bat left untouched, and during 

de poke, Iuli of snow occurred, On looking -out next 
o 


morning my 


cleared : 
them one efter anóther on the snow. ' After doing this she re- 
pments This was 





Aquarium Notes e 
Marine Copeboda— The lumis-sucker. —In the mlt water tanks 


of the Edinburgh A at the may be seen an 

immense nombes white specks fig y through the 

water, after the fashion of j rand its - 

bours in fresh streams, On subje these " tenants at vi 

of the tanks to microsco DN are seen to belang to 
n 


P 
- 
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is well-defined, the body being flattened, whilst the 


edges of the cephalothorax are and tat hooked. 
Ths feet number five pairs, are "No external orisucs 
exiit, and the antenne are of simple co ón, Under the 
with brownish matter, is 


o-thoracle edges. It 
Altextha, however, in the absence of the characteristic hooked 
- edges of the fourth somite of the abdomen. Thesudden - 
ance of myriads of these creatures in the tanks may pro be 
attributed to the recent favourable temperature; the eggs of the 
adults having lain dormant, as do the cyclops themselves, 


ce the winter. £ 
In the tenks are shown at present several specimens of 
the lump-sucker. (Cyclopterus limpus). Tipe Roe a eel 
known, adhere by means of their er (formed by the modified 
‘ventral fins) to objects. Watching a lump-sucker firmly 
attached to the of the tank, the idea occurred to me that 
asa 


as com 
a lerge-headed and 
Cyclopterus, any aid given to the resp 
be a clear gain to the animal; and from a ha 


yy-bodied fish like 
movements would 
simply of resting 


organs 
ing to know whether the history of cyclopterous develop- 
ment or might not confirm these suggestions. The lump- 
suckers have spawned in our tanks, but unfortunately there has 
been no attempt on the part of the males to feitilise the ova. 


Edinburgh, June 14 * ANDREW WILSON 


Snails v, Glow-worms 
SOME years ago I brought’ three glow-worms from Wales to 
London, and at night I pur them ou tle when all showed 
their lights; but on looking fêr them a 
nearly disappeared, and on searoking for it a e 


those which just now are very common— 
inch diameter, and of a sandy colour. 
wed the glow-worm, and I could ses the 





light shining 

Asthere are no glow-worms in this pert of the country, I 
wish some one who has the chance would try the experiment 
again, by placing a glow-worm and a snail nesr to each other, 
and repoit the result. R. S. NXWALL 
Ferndene, June 22 3: 


- 


Oxygenated Rain 


Tuis morning I have read Mr. Solly's note on this subject. 
Yesterday, June 21, we had a thunderstorm, and while loo 
et the lightning I noticed that the rain falling on the window- 
> a e tho Peel pe of hail in the 

j on t I found o opacity was caused 
pal pe sip ecg | aie baikles, wilh soar dee 

These drops fell during the shower, and only for an interval 
which I did not exceed ten seconds, for I hed only time 
to take the magnifier ont of my pocket and obeerve a few drops, 
after which no more fell which contained air-bubbles. 





One flash of I left a-trxck which lasted about five 
seconds, and x faded, This was also observed by one 
of my famlly who was qbserving at a distan& of 1,000 feet 
from where I was, EE * RS. N. 

ee 
e Butterfly Swarms . 


THE swarms of butterflies glluded to in NATURE, vol. xx. 
P. 183, have been observed in various localities of Switrerland— 
. . - 

. 


NATURE 





Lausanne, 
a lo 
was fis 
& in various localities, 
MAL, due to the extraordifiafy local 
and not to a migratione of butterflies from 
of the Mediterranean, as various French and 
have supposed, 
Mages, Switrerla&d, June 23 


| 





s . Meteor 


- 
night. It flashed into 
M. 


peth vecy its 
brilliancy quite that of one of in * 
technic displays, It travelled through about 25° of arc, 
& very trail, which however disappeared almost 
. What struck me as particularly remarkeble about 
the meteor was the decided bluish-green colour of its light. 
June 19 C. ARMBRUSTER 





JOSEPH WILSON LOWRY, F.R.GS., 


DE4TH has just erased another well-known name 

from the roll of workers on the Geological Survey 
of Great Britain, that of J. W. Lowry, the eminent en- 
graver whose maps, sections, and plates of fossils form 
so interesting a part of the records of this important 
branch of the scientific public service. 

Joseph Wilson Lo wasrthe only son of Wilson 
Lowry, F,R,S, and Re Lowry, well known as a 
mineralogist some seventy years ago; he was born Octo- 
ber 7, 1803. His father was the leading architectural 
and mechanical engraver of his uma and he trained u 
his son to follow his own pursuits. From his early 
his father’s house was the resort of men of high intellec- 
tual and his mother’s pursuits leading her also to 
associate with the scientific men of the day, what wonder 
that young Lowry early imbibed his ts tastes and 
became an ardent lover of all natural history studies and 

ursuits, an accomplished draughtsman, and a well- 
ormed scientific man. 

His first practical effort was directed to the construc- 
tion of a model in plaster of the Isle of Wight, geologi- 
cally coloured, and divided transversely so as to give a 
section (also geologically coloured) through the centre of 
the island. 

His pursuit of natural science led him early in life to 
become acquainted with John Phillips, at that time keeper 
of the Yorkshire Philosophical Society’s Museum in York, 
and later on, when Assistant-General S of the 
British Association for the Advancement of Science, or 
when associated with Dela Beche on the Geological 
Survey, or when Professor of Geology in Oxford, until 
his death, Prof. Phillips remained the sincerely attached 
friend of J. W. Lowry. 

Lowry’s fist important work as an engraver was the 

ion of the plates for the “Encycl in Metro- 
politana.” He executed for Sir John Rennle a 
series of plates of London Bridge. For many years Mr. 
Lowry prepared all the engravings for Scott Russell illus- 
trative of wave-lines and the contours of ships Mr. 
Lowry designed and executed numerous maps and charts 
for the Society for Promoting Christian Knowledge, the 
eae TAE Weale's E Series, "us a E of 
maps publi by the Dispatch newspaper, the first y 
cheap and good atlas ever Pe 

The -plates illustrating anpi “Geology of York- 
shire,” and many other scientific works, were engraved 
by Mr. Lowry. We are also indebted to him for ex- 
ES series SM History Charts of Pe Fos- 
sils, stratigraphically x M Tertiary Fossils 
Recent and Fossil Crustacea, by Dr. H. Woodward and 
J. W. Salter, &c. (Stanford’s). . 


te 
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Hundreds of plates of fossils, extruisitely engraved, and 
maps and sections, too numerous to recount, pub ed 
for the Geological Survby of Great Britain, amply testify 
to Mr. LOWE TA rate ability as& scientific engraver. Even 
the familiar card- òf each town visited year after 
year by the British ae were invented and pro- 
duced by Mr. Lowry’s skill and ingenuify. . 

But the days of eter soni da Mire to & close, at 
least so far as printing from engraved plates is concerned ; 
but the beawnful Ies prenne by Mr. Lowry canngt 
well be surpassed 5 m lithography, save in cheap- 
ness, - . 

icr as Mr. s work was Kei by argo 
m is amiability of disposition an modesty won 

efor him even higher esteem among his friends. Man 
who knew him personally will all his readiness on 
occasions, even at'great personal sacrifices, to help those 
who needed his assistance. His freshness of heart and 
kindness to g people were marked features in his 
character. He died on June 15. H. W. 








DAVID MOORE, PH.D. . 
"THE death of the Director of the Royal Botanical 
] Gardens at Glasnevin, near Dublm, on June 9 last, 
has caused a very wide-spread sorrow among the botanists 
and horticulturists of Europe. Although Dr. Moore had 
attained the age of seventy-two, yet his physical strength 
was but little abated, and his mental powers were as 
strong as they were mature. A iarly severe attack 
of acute cystitis of scarcely four days’ duration deprived 
us of a truly excellent and amiable man. : 
A native of Dundes, his father, attracted by the fame 
of Dr. MacKay, the. Director of the Botanical Gardens 
belonging to the University of Dublin, and well known as 
the author of the “Flora Hibernica,” sent David Moore 
to Dublin to be MacRáy' s apprentice. The apprentice 
soon learnt all the master had to teach, and was not lon 
in qualifying himself to form one of the government 
to whom, under the intendence of the late Gen 
Portlock, was intrusted the Ordnance Survey of Ireland. 
This was in 1834; the Survey began in the County of 
Londonderry. In 1837 the first volume of its Memoirs 
was poe to which Moore contnbuted an essay on 
the fora of the region d. Shortly after this he 
was elected by the then Council of the more Dublin 
Society to the charge of their Botanical Gardens at 
Glasnevin, These gardens are situated within a couple 
of miles of Dublin, and present a pleasing alternation 
of flat and gently rising ground, which then slopes to the 
borders of the little trout stream called the Tolka. They 
are associated with the memories of Tickell and Swift, 
and one walk amid old yew trees is still pointed out as 
the one much frequented by the Dean when inclined to 
moody meditation. . To enumerate the changes brought 
about in these Gardens during the forty years’ work of 
Moore, would be to write his and their history. It might 
almost be said that he found them a mixture of pleasure- 
ground and herb- en; he has left them with all their 
native loveliness shown off to its very best, and contafhing 
for their size one of the best stocked collections in Europe. 
As the stranger walked there he was told of the literary 
men who sought for rest and quietness amid their shade ; 
to the list of these sacred memories will now be added 
the name of a scientific man, whose daily labour for just 
forty years has resulted in making them known through- 
out the world. Amidst the practical labours of Moore’s 
life science was not forgotten. He ably assisted- MacKay 
in compiling his list of IrisH:plants. But he also devoted 
„a great deal of attention to compiling a history of the 
mosses, liverworts, and alge of his adopted country, and 
aa the result of his maturer labours in this direction, he 
pablished in 1872 an account of the mosses of Ireland, 
and four years later an account of the Irish Hepatcze 
He, conjointly with A7 G. Moore, F.L.S., published an 


land, unde» the title of “Cybele Hibernica,” 


phical distribution of Bene e. 
is is 
scarcely the place ‘to record the numerous ‘plants intro- 
duced by him to our gardens and stores, or to refer to the 
many interesting new hybrid forms brought Into existence 
through his s For such scientific he was re- 
warded by being given the Ph.D. of Leipzig University, 
and with what we know he regarded as n as tan 
honour, in having the twenty-ninth volume of the third 
series of the Kew Fournal of Botany dedicated to him: by 
Sir Joseph Hooker, as “to one who, maintaining a very 
rich and beautiful botanic garden at a high standard of. 
excellence, has advanced botanical Science by many 


original observations and pre 

t g will the memory ot David Moore dwell in the 
minds of his many friends as that of one true and faithful, 
genial and e 


account of the 





THE RECENT ERUPTION OF ETNA 


PROF. SILVESTRI hag, with most commendable de- 

spatch, just issued his report to the Italian Govern- 
ment on the recent eruption of Etna. It takes the form 
of a quarto pamphlet of nineteen pages, entitled xa 


doppia erusione dell? Etna scoppiaia il 26 Maggio, 1879, 
and it is accompepied by a a map, showing the 
exact extent an imensions the lava-streams, A 


accompanying the previous article 
e reader to understand more clearly 


reference to the ma 
(p. 158) may help 
what follows. 

At the end of owg former article on the subject, we 
mentioned certain anomalies in the accounts of the 
eruption already transmitted telegram from Rome, 
and at the same time asserted that we must wait for 
the Government Report befoie they could be explained. 
It is satisfactory to.find that Prof. Silvestri has com- 
pletely removed these anomalies, and has given a de- 
scription of the eruption, which is so connected, reason- 
able, and precise, that ıt leaves nothing to be desired. 

Silvestri considers that p ions for this erupti 
have been continued since 1874, and that this is the E 
ment of the abortiveattempt which was then made.. On 
August 29, 1874, a rift opened on the north-east side of 
the mountain, between the great crater and Mojo, and 
thirty-five small eruptive*rgouths were formed along its 
course, together wi one farger crateiiform monticule, 
which di ed lava. But after seven hours of activity, 
the dynamic forces suddenly decreased in intensity, an 
in two days’ time nothing 1emained of tBe efuption save 
a few secondary manifestations. For a fortnight after-, 
wards, however, earthquakes occured on the north side 
of the mountain, and the great rift remained open. 
Silvestri predicted that when the next eruption cam 
this -rift would proye the point of least resistance, an 
that the pew lava-would flow from it, or from craters 
rgised along its course. This prediction has been com- 
pletely verified. 

The fissure of 1874 has extended itself—on the north- 
north-east towards Mojo, on the south-south-west towards 
Adernd. It is dau Enn ed and passes 
through the great crater of Etna. On May 26, the south- 
western extremity dis ed lava in the direction of 


, Adernó while simultaneously the noith-eastern extremity 


discharged lava in the direction of Mojo, thus presenting 
the curious anomaly of twin eruptions on opposite sides 
of the mountain. The crates on the south side of the 
mountain were situated near the base of Monte Frumento 
2,650 metres (8,743 feet) above the seg. ere were eight 
eruptive moutis, 4 to 15 metwes 1n diameter; seven 
of these were oue, while over the eighth was raised a 
monticule. The lava- did mot flow directly towards 
Adernd, 1$ kiometies distant, but towards,a series of 
monticules formed during a previous eruption, and kmown . 
as Monts Grotta degli Archs.” It accumulated against the 
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first of these mounds, and then divided into two branches’ 
one of which commenced to flow towards Adetnb, and the 
other towards Biancavilla, but the supply died out at the 
source, and the new streams solidified at a height of 2,000 
metres, haying flowed for a mile and a er 8$ a 
stream 400 metres in breadth. This stream did but little 
damage; it did not penetrate into the cultivated region, 
and but in short distance into the woodyregion. It came 
into contact, however, with a bed of snow, part of which it 
` converted into clouds of steam, while another portion was 
liquefied and rushed down the sides of the mountain in a 
* foaming torrent, carrying with it a good deal of débris. 
The outflow of lava ceased on the south side of the 
mountain, because the lava found a vent at a lower level 
on the north side. As the one decreased in activity the 
other increased. On May 28th Silvestri visited the scene 
“of the northern eruption. A great column of smoke 
appeared about 20° east of n while a shower of sand 
descended, producing the “ leaden light" (la kuce 
driste plumbea) observable quine eee ag More than 
two pounds of this sand were co. in ten minutes in 
an inverted umbrella, and the north flanks of the moun- 
tain were soon covered with it, Silvestri ascended from 
Randazzo towards the new craters, and when at a height 
of about, 2,000 metres and year Monte Nero he heard loud 
subterranean detonations, and eived severe oscillations 
of the soi. Soon afterwards he camé-upon the great rift, 
together with several amaller ones, converging towards 
the principal crater. In the immediate neighbourhood of 
Monte Nero and Timpa Rossa three new craters were 
seen, from one of which dense clouds of white smoke 
issied, while the others emitted lava and showers of ashes 
and incandescent stones. Frequent flashes of lightning 
issued from the smoke. The stream of lava near its 
. source emitted a very bright light which, when viewed by 
a direct vision spectroscope, gave the lines of hydrogen, 
calcium, sodium, and potassium. The lava flowed down- 
wards at a rapid rate: the wood of Collebasso was de- 
stroyed, and by the ing of May 29 it had flowed 
64 miles, destroying the bridge of Passo Pisciaro and 
crossing the postal road between Randazro and Lingua- 
glossa. On Sunday the 31st the stream was rapidly ap- 
preaching Mojo; the inhabitants ‘became frightened, and 
ought out the figure Bf their n Saint Antony, 
which was carried in processios to the edge of the stream, 
while the le fell on thfir knees and besought the 
Deity to save them from {the impertiding danger. After 
the evening of June 1 the force of the eruption began 
somewhat to abate, and by the 6th inst. it was practically 
atanend. The lava stream ran nearly 7 miles from its 
source, and ultimately stopped 500 yards from the river 
Alcantara, and about half a mile from the of Mojo. 
At its termination it is 23 feet in breadth and nearly 32 
feet in height. The lava stream entered the bed of the 
Pisciaro torrent with a velocity of from 4 to 5 metres a 
minute, which was reduced to 2 metres a minute in the 
lower valley of less inclination. In 76 hours the lava 
flowed more than six miles from its source. 
Indications of a disturbed volcanic condition were 
manifest last October, when powerful shocks of earth- 
were felt in the territory of Mineo, Palagonia, Viz- 
i, Scordia, Militello, and C irone. Mineo was the 
centre of di and here the shocks continued at 
intervals during the month of October. Loud subterranean 
noises were also heard at intervals. Two months later an 
eruption of mud and gas took place near Paternd, on the 
southern flanks pf Etna. The mud was hot, salt, and 
petroleum-bearite (fango salato termals petroleifero), and 
its ejectment cohtinued for several months Towards the 
end of December last the whole eastern sea-board was 
visited by a strong shock of earthquak® ?* and soon after- 
wards a great Increase of smoke from the cenéral crater 
of Etna shofwed that the dynamic activity of the moun- 
tain was unusually near the*surface. 


bourhood of Santa Venem 
y 





*. 
" Even now we cannof regard the eruption as at an end 
Ten days after the cessation of the flow of lava tel 
from Rome (dated June VALDE that the neigh- 
| : d Guardia had been visited 
ted shocks. of earthquake. A telegram on the 


following day announced that “an earthquake of great 
violence” Baa oeri near Aci Ree destroying fivo vil- 
There is evidently a great deal of volcanic energy 


not far from the surface, and we must fear 


ent 
that before long a further outburst wil redleve the im- 
prisoned Titanic forces. 
. 


G. F. RoDWELL 


THE ELECTRIC DISCHARGE WITH THE 
CHLORIDE OF STEKAN BATTERY! 
I. 
THE HISTORY OF A TUBE 
No. 129, Hydrogen 
WE now give an account of the very great variety of - 
phenomena presented by the same tube charged 


with hydrogen, No. 129 (see Plate), under different condi- 


tions of exhaustion when used in connection with batteries 
of various potentials, and traversed by currents of different 


This tube is 32 inches long and 1°6 inch in diameter,- 
the terminals are a straight wire and a ri about I 
inch in diameter, both of inium ; it is furnished with 
a glass stop-cock at each end, as esented in Fig. 3. 
The glass sto ks are co with the mercurial 
pumps (Alvergniat and Sprengel) and with the gas gene- 
rator y, as shown in Fig. 5. 

Tube 129, 5th Charge of Hydrogen.—A glow at both 
terminals was first seen w d P teed id 
22,632 M,? with 8,040 an t heat in 
the UE Mr den the muddle of the iube. TRÈ 
spectroscope showed faintly the C and F lines. 

Pressure 16:5 mm, 31,710 M, 8 cells, One 
luminosity like that on the right hand of Fig. ro, sho 
out from the positive cer roached to within 6 inches 
of the negative, then reced pack und dissopeareds 





Fig. 10. 


Pressure 15°8 mm., 20,789 M, 8,040 cells. 3 luminosi- 
ties, very steady, which moved donate steadily towards 
the negative. The tube hottest in dark part where there 
was probably a non-luminous entity. 

Pressure 14 mm., pargis with 6,840 cells, the current 


was unsteady, but it was ectly steady with Bode and 
6 arrow-headed luminosities like that on the | Fig. 
II, were produced and soon disappeared. 


Fig. 11. > 

Pressure 10:3 mm, 13,552 M, with 8,040 cells, 8 
luminosities something like 1, Fig. 12. 

Pressure 9'4 mm, 12,368 E with 8,040 cells, 12 
luminosities tie those, Fig. 7 in the-Plate. The C and F 
lines seen in the glow around the pec) 

Pressure 7°7 mm, 10,132 M, with 8&o4o cells. 10 
luminosities like Fig. 6 in the Plate; these ran together 
and disappeared Bid reappeared in a few seconds. 

* Continued from p. 178. 
» Mc milhonths of an 
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Pressure 66 mm., 8,684 M, with 8,040 cells. 12 lumin- 
osities very similar to those shown at Fig. 5 in the Plate, 
the last'a ing to the positive. The C line not visible 
in a nebulosity with the spectr$scope, but that and the 
F line were both to be.seen in. glow around the 


i oium 3] j ; 

g'o mm., 7,763 M, 8,040 calls, C. 0'02056 W.! 

13 luminositles like those Fig. 6in the Plate. With 190,000 

ohms, C. o'o1390 W, there were 10 luminosities not soe 

wide as thos when there was no resistance. > . 
Pressure 6'1 mm., 8,026 M, 8,040 cells, C. o'o1g1o W. 

At first 13 luminosities a little unsteady, then t1} per- 


PP 





Fia. 1s. 


fectly steady, like Fig. 6 in the Plate. F and. C visible 
in the glow around negative. F was not visible in a 
Juminosity. 

Pressure 4'4 mm, 5 789 M 8,040 cells. 12 luminosities 
as depicted in Fig. 6 In the Plate, which is copied from a 
photograph 3 obtained in 4 seconds. 

Pressure 4:0 mnf, 5,263 M, 8,040 cells. 15 luminosities 
as shown in Fig, 7-in the.Plate, from a photograph taken 
"IRE pem ; 

36 mm., £737 8,040 cells, 30,000 ohms 
resistance, 15 Re Ee Ae touching, like Fig. 7 
inthe Plate. - ^ 

Pressure 3mm., 3,947 3 , 4,800 cells, C. 0'0362 W, the 
resistance of the tube g 88,600 ohms. There were 24 
steady blue strata and a space of about 6 inches con- 


Bt: 


Fig. x3. 


fused towards the positive; with 200,000 ohms resistance 
in the circuit the strata became pink, the current being 
o'01469 W. i ios 
-~ Pressure 1 mm; 1,316 M, 3,600: cells, C. 003896 W, th 
resistancé of the'tube being: 59,170 ohms. : Tie aie eat 
filled to -withity öne inch of the negative with strata all 
e-sh ' when 
which ‘reduced 
he obétr nt - The C and F lines 
visible'in thé luminosities: ~When 7,590,000 ohms resist- 
. 2 n ha - 


55, 





e x Ta 
5'5 mm., cells, C. 0'02634 W. There were 7 entities 
as depi in Fig. 4 in the e, copied from a photo- 


graph obtained in one second. Vu riv 
6:5 mm., on the introduction of 300,000 ohms 
resistance with 8,040 e 0701389 W, making a total 
resistance, inclusive of the tube and the , of 

id csi a Her eer 

: Mei oe ' irr, Tp. r5 tp) in 
vacuum tube, sd faint that in a 
unaware whether the current was passing oc not ' 
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close and somewhat agitated 
pink stra ion-was produced, like the left of Fig. 13. 
Some gas let in; pressure 3mm, 3,947 M, 3,600 cells 
gave a current of 0'04901 W ; the resistance of the tube 
was ascertained by substituting 47,060 ohms wire resist- 
ance, which produced the same deflection. The strata 
were blue, like those of 55 and 56, Fig. 14.' For about 
10 inches from the negative they took up an axial back- 
wards and forwards steady rotation of about a quarter 


ance waa introduced, a v 


turn. 4 

With 174,000 ohms resistance, making with the battery 
and tube a total of 261,000, the current measured was ' 
o'o0879 W. The strata turned pink. and assumed the 
tongue-form, Fig. 15; with 783,000 ohms in circuit very 
the rotating mirror a flow /otards the 
positive was observed until a break occurred in the strati- 
fication ; the flow was then irregular and backwards and 
forwards. ' 

Pressure 1'7 mm., 2,237 M. The current of 2 cells 
passed; with 3,600 cells the current was 0*03858 W, pro- 
ducing perfectly steady strata, of which a photograph was 
obtained in four seconds; a facsimile of it is given, Fig. 8 
in the Plate. The strata were blue, but on introdu 
a e resistanc€ the current was refluced to ‘0'00175 W, 
and the strata turned pink and assumed the form4Fig. 9 in 
the Plate, which isa facsimile of a photograph obtained 
in 19 seconds, . - - 

Pressure 0'8 mm., 1,052 M, 3,600 cells (C.) Wi aed A 
spiral series of tongues depicted in Fig. 10 in the Plate, fram 
a photograph which, however, could scarcely be exposed 
long enough in con8equence-of-the screw-like motion of 
the tongues. This motion appeared to be from positive 
to negative.’ On introducing goo,000- ohms resistance, 
(C) 0°003414 W, the tongues themselves in-pairs, 
of which there were 40, and changed from blue to pink. 
Examined with the spectroscope, the line C had p- 

. The tube was connected with the condenser of 
42’8 microfarads and Qo cells, g resistance of 200,000. 
ohms being in circuit ( } 0°007461 W, At the full potential 
the same spiral series of blue tongues, quite steady, was 
produced, and these made a complete rotation-in 30 
seconds,. On breaking connection the battery 
and condenser, the strata ually changed to pink as 
the charge of the condenser ran down through the tube. 

Tube 129; 62h Charge of Mydrogen.—The tube,at o'g mm., 
1,184 M, was partially c i i 
4 small ealibrated cha which increased 
each time 1'4 mm., pressure 6'5 mm, 8,684 M, tho resist- 
ance of, the tube was found to be 170,odb oltms, and the 
total fesistance of the whole, 8,040 , 130,000 ohms, dr 
an avérage of 16'6 per cell With 6,960 cells the current, 
throygh the-tube alone, was 0702456 W, and there were 
produced 9 luminous entities as shown in Fig. 5 in the 

late, taken: from-à photograph obtained in 1} second. - 
- Fhe gas in the tube at the same pressure, namely, 


' 56. LPA 
S —-—— | 


Y 


, j; 


600,000 0. two luminosities were produced as seen in 
Fig. 2 in the Plate, taken from a photograph obtained in 
2 seconds, which, however, had to be @prrected fram a 
drawing, as there was a alight moremént in the- lumi- 
nosities. : * 

Pressure 36 L3 4737 M, 4,800 cells. Strata re- 
sembling Fig. 16, but hear the. negative the strata were 


* Dele RI Gontro Mise. Soo. 86 d the 
appearance tae tube, Son: Thye aka pii a duaibing tho 
animées d'un mouvement de rótat.on autour de aon axo, " 

= 
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indistinct. Inthe rotating mirror the distinct strata were 
pee but in the indistinct portion.there was "indicated 
ee fi flow towards the: positive. The lines C, Frand 
Gee seen In the glow around negative terminal, but Cand 
G were not seen in the strata. 
` Pressure 1'2 mm, 1,579 M, cells, C. 0003251 W. 
11 narrow strata, umbrella-sha about ? of inch wide, 
followed by two about ij inch wide, then a confused 
in which the rotating mirror showed a rapid 
flow towards the positive. C, i3 





Fro. 1&. 


the negative pors e and C disappeared in the strata, 
and F was ve á 
Tube 139, oie ree 19 mm., 8,314 
8,040 cells. Three arrow-headed lomiicaties as ated 
draviiemaeatthetine The pho ph anda 
made atthe time. „The photograph was obtained 
m2 ds, 
Pressure 9'502 mm., 12,526 Mi; 6,060"cells, One lumi- 
nosity of which a ste was obtained in 10 seconds 
but has not been copi Another photograph obtained 





"LE Fia, 76, 3 

in 1 minute is shown in Fig. 1 in the Plate, it will be 
observed that it has a spear-head continuation towards 
the negative. 

Pressure o'o5I mm., 67 M, the current of 3,600 cells 
passed intermittently.; 4,806 C. gporgt W, produced 
& continuous illumination from 
inches of the the discharge at the negative 
licking the inside of the tube e 

Pressure oo mm., 13 M, the current of 4,800 rod cells 
just passed: with Soin cells thercurrent produced no 


and G lines visible in 





positive to within 3. 


ap recigble deflection $f our galvanometer which would 
icate .o'00024. W. . The strata thickéned and became 
much wider, The discharge. at the negative licked the 


.Side of the tube and wasevery sensitive to the approach. 


of the finger. 
By standing 16 hours the pressure had somewhat in-, 
creased without 1 chaying occurred, and was 0037 


mm, 49 M, 6,960 current less than o'oo024 W ; 


a df was milky white and quite different from 


ore seen by us with a hydrogen residual charge. 
The strata had become still broader, the negative dis- 


charge bugging the tube and being sensitive to the 
finger. and F lines could not be seen with the 


-| spectroscope, but there was a double green line near 3. 


0'001725 of the capacity of the tube and 
increased the to r'311 mm., 1,725 M. 3, 
cells iced & stratification composed of umbrella- 
sha seria; cniied in the middle of the tube by a 
luminosity one-third the length of the tube. The double 
m, | green line near 5 had disappeared, and the C, F, and G 
es were visible in the spectrosco 
Another calibrated charge of'h was let in and 
raised the sure to 27622 mm, 3,550 M; the current 
of aeoo cela just passed passed: with 4,800 cells.a phase was 
produced resembling tube 129, Fig. 7 in the Plate. 
Another most interesting tube was a favourite of our 
friend the late Mr, Gassiot, and was presented by him, 
with many others, to Mr. Spottiswoode. It retains, in a, 
remarkable degree, the record of old stratification by 


eel c e dc ea 
Poo rod 


bends of dark deposit with cleay spaces between them.’ 


It was a-niatter of interest to ascertain whether the lines 
of deposit coincided with the position of the spaces or 
with that. of the strata: 'l'his tube is composed of a: 
cylinder 13 inches long, and 144 inch in diameter, having 
at one end 4 bulb 2 inches in diameter, from whi 
paa at right angles. to the mai tube two short lengths 
of tube 1j inch in diameter, the whole resembling in 
the letter T. At the end of the tube opposite the bulb is 
sign ht brass wire iy inch in diameter screwed on to a 
platinum, and in the head of the T a brass wire, 
Ak inches long, reaching axially right across. The bulb 
and short tubes attached to it are completely coated with 
a dense black metallic deposit; and for a space-of 5 inches 
from the bulb, the main tube is stained with eight dark 
bands, 2,400 cells gave a current 002289 W, the straight 
wire being positive, and the cross wire in the bulb 


tsfititt(h cn (ececnaqecececeeece esoteric eee E 
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negative; there were cies beautiful double strata 

intensely blue, completely filling the tube. Strips of paper 

, were fastened over these strata in the region of the stains ; 

these were found to occupy the sastained spaces; the 

stains thereforg marked the ¢atervals, or, cooler parts, 
between form 

Tube 161, Hydrogeg.—The difference $f the strala in 

. tubes of different diameter at the same e rm 

De Bose current is very clearly ‘bro od 

dab d two portions, one being 18 | in 

165 inch ternal djameter, the other 17:5 nd 5 

0:975 inch diameter, the ratio of the dectionali 


m 


being 2:864 to r. The terminal in the small tube is a 
point, in the large one a ring. 

. With v^ cells, the point (small tube) positive C.. 
003825. W, there were produced in the small tube 62. 
disk-shaped strata, and in the large tube twelve cup- 
shaped strata occupyin x Wage 6f thé length, of. the large 
tupej beyond these 6 discharge was dark. With 
the point’ negative, C. ere there were produced in 
the small tube 54 disks, 4nd {n the lafge tubé thirtten 
d | cup-shaped, completely, it. The nütuber of strate 
does not, therefore, appear to -be in the inverse ratio of 
the areas. The'strata in PS tha ‘small tube were blue, but 
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at times, with a large current, canine, as in the capillary 


ete banc PA Rd fainter and pink, The appear- 


ance w side sca eas podre Gaver in tha 
Fig. 17, 624, and when negative in 624, copied from photo- 


ydrogen-tube, the strata in| the object ef sending 


—This tube was constructed with 
the analogue of a smoke ring 
through a tube iif which a steady stratification had been 

and sustained ; Fig. 18 shows the arrangement. 
The tube is 40 inches long and 1:875 inch in diameter, 


Tube 160, Hydro 


graphs obtained, the former in 15 seconds, the latter in 10 and has a stop cock at each end ; near one of the ends is - 


seconds, Another ny is shown in Pig. 12 in the Plate. 


a small tube, 075 inch in diameter, sealed to the main 


° a TT 


fear NE MLC, 


Sa 





fitted with a glass stopper, in 


tube at right angles, 
0043 inch diameter, are 


which two stout platin 


melted ; there is soldered, with gold, to the two gen 
"wires a spiral of 1 made of wire 12 inches long 
and o'0125 inch diameter Pa Pd, in the dia The 


um coil was charged to saturation wi hydr 


ogen, 
immersing it in dilute sulphuric acid and making it dium coil 
the negative pole of a bichromate battery of six edens: ;| ing hydrogen by the 
sfo 
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after it had been washed in distilled water it was dried 
and inserted in the tube. The two stout wires of platinum, 
to which the ium coll is attached, are connected to 
a condenser of 109 mf, mages with 3,240 cells, One 
of etal E E E so that no current can 
pass e con until this is down; 
when this is done the charge mid uid By sudden 
gniting the wire drives off the hydrogen. 
e 


lil 


"T vy, | 
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4,800 cells without external resistance; — 
Pressure 09965 mm., puc fae CHAUD dne ced 
» r ” 


I 9 » 


SEDER e m. 





55M, 
oduced from the positive up to the 
i which me on the negative side. On li 
pees of the condenser these 
driven back -14 inches 
foa diodes and sub- 
" sequently a confused dis- 


cu Was produced: 
the terminal near the 
coll was positive the same phe- 


nomena were not produ on 
the discharge of the condenser. 
e 


- In order to test whether it 
. would be possible to render 
evident pulsatigns ig the current 
when perfectly steady strata are 
produced in tubes containing 
residual gases, we arranged the 
FA f p srr 3 detector apparatus as shown in 
1: c8 Dos Fig. 19. 
AZ is the battery; A being 
connected through the fluid re- 
| ' ‘sistances F R, FR’ (which can be 
plugged out of circuit by means 
of P and P^), the megohm wire 


T 


MKQOHNM 


direct to one ds of the PEN 
usd: zis connected 
: ka eae pa 


FR’ (which can be e papel out own e key 
K^), thence to the oth er plate ae E 
the safety-wire 4o the other t Apir e 


secondary wire of coil 819 is conected to a delicate 
Thomson galvanenweter T. 

Many o ons were made with coil No. 819, which 
we had to pieces several times during tRe course of 


our trials, on account of suspected leakage from the 


e e 


z 
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primary to the secondary wire. It was ultimately entirely 
remade in Feb ; 1878, and the seco coiled 
on à te ebonite i ae to insure t insula- 
tion, which was ac 

In Borges ian i strata are to the eye or rotating 
mirror perfectly steady, slight deflections of the needle 
are seen ; these generally indicate a resultant direct cur- 
rent (break-contact), and in the fewer number of cases 
an feverse current indicating, in the first case, a sudden 
decrease and s/ow increase of current through the tube. 
These deflections, though very manifest, do not amount 
to more than about three or four divisions of the galvano- 
meter scale, a deflection which indicates a current of only 
0°00000000023 W, ` At the advent or retreat of a stratum 
at the positive pole there is frequently produced a devia- 
tion of 300 divisions, indicating a current of o*oo000001812 
W; before a stratum leaves the positive terminal or dies 
out on it, there is usually a tremulous motion of that 
stratum visible to the eye and indicated by rapid pulsa- 
tions of the galvanometer. 

On the ion of Prof. Clerk Maxwell wo havo re- 
cently introduced the telephone into the primary current, 
as shown in Fig. 20, and also in 
the secondary current of coil 819. 

In all, cases where the eon- 
denser C was di itself 
pu through the tube, a 

w rustling sound was distinctly ` 
audible to sensitive ears so lon 


as the SERERE cen | ELA E E 
E (vasi A bad Eh pm. 3 BA s. & 


stratification which immediate] 
precedes extinction was raal, 
the sound in the telephone be- 
came very loud and rose in 3 
pitch, with some tubes becoming | t 


confirm the conclusion 
already arrived at from other 
experiments, -namely, that the 
in vacuum tubes is 
intermittent; but we do not ff 
retend that they make it fhani- 
est that stratification is gda 
pendent upon intermittence, * 

In the course of our experi- 
ments, using sometimes 11,000 
cells, we have arrived at the x 
following facts :— 

1. The discharge in a vacuum tube does not differ essen- 
tially from that tn air and other gases at ordinary aimo- 
spheric pressures ; tt cannot be considered as a current in 
eS BPN ae HUMG gl INSI be o, per 
oe Ars sque ia Aun Jecwles of 


que shrill. These results, there- 
Ore, 


PE ic ees Qui id 
the inbe, Ae ee a EKT reor 2 Ma fae 
betwesn the strata. 

2. As the exhaustion proceeds, ths potential nec 
to cause a current do pags diminishes wp to a certain 
point, whence it again increases, and the strata thicken 
deck iin. MP A aoe irre 


a fio the high electromotive force 
ee through the residual gas can 
Moved e TRus, whgn one pole of a battery of 8,040 


cells was led to one of the terminals of tube 143, Fig. a1, 
which has a radiometer a 
ie uei 

itive Thomson galvanometer to the other 


NATURE 


5. 4 change o ee i hii 
ned] toit tHe other terminal | change im the colour of 
distant only o'i inch, being &onnected |h 
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ter than that which*was found to be due to conduc- 
tion over and through the glass. AltHbugh no MR 
the wires aene gong y sto 
motion of the radiometer, as has ro be by Es 
William Grove. z ' 
3. AW strata have their origin at the positive pole. 
Lis erri Midi tube, with a certain gas, there is pro- 
at a certain pressure, in the first instance, onl 
Ee himinosity which forms on the positive 
then, as,the exhaustion is gradually carried further, it 
detaches Itself, moving towards the negative, and being. 
followed, by other luminosities, which gradually increase 
in number up to a certain point. 

4. With same yore the phenomena vary irre- 
gularly with the amount of current. Sometimes, as the 
current is increased, the number of strata in certain tubes 
increases, and as it is diminished their number decreases ; 
but with other tubes the number of strata frequently in- 
creases with a diminution of current. If the source of 
the current is a charged condenser, the flow being from 
one of its plates through resistances and the tube to the 
other ; then, as the potential of the condenser falls and 


TELEPHONE 





Fig. so 


the current diminishes, the number of strata alters; if 
the strata diminish in number with the fall of potential, 
then the stratum nearest the positive wire disappears on 
it, the next then follows and disappears, and so on with 
others ; EU only eee other hand, the ge of the condenser 


e strata pour in, one after 
Aide rus in the most mdp and beautiful manner from 
the positive. 
s 





i 
Yin eL + * 


quently produces an ode 
for V Pa 
dle turca cebat Dae o s piae t also 

s che of the strata; moreover, Wig La 


pole E de battery (earth), the current observed was not | of the illuminated terminals and the strata 


5 * 
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: 6. If ‘the discharge ts irreguiag and the strata indis- | strata in it, Thus some of the nodules in these strata 


tinct, an alteratign of the amount of current makes the 
strata distinct and Sieger. Most uently a point of 
steadiness is produ y the careful introduction of 
external resistance; subsequefitly the introduction of 
more resistance produces a new phase of unsteadin 
and still more resistance another phase of steady an 
distinct stratification. e 

7. The greatest heat is in the vicinity of the strata, 
This can be best observed when the tube contains either* 
only one stftum, or a small number separattd .by*a 
broad interval There is reason to believe that even in 
the dark there may be strata, for we have found 
a development of heat in the middle of a tube in which 
there was no illumination except on the terminals, ` 


°- 8 Buen when the sirata are to all appearance per- 


JSectly steady, a pulsation can. be detected in the current; 
out tf is not proved that the strata defend upon inter- 
9. There ts'no current from a battery through a tube 
divided by a glass division into two chambers, and the 
tubę can only be illestinated by alternating charges. 
eh ste es ipd same E very 
sat variety o 7 a can by Varying 
p? pressure ate current, Ae luminosities and 
strata, in their various forms, can be oduced in the 
same tube, or in others having siwilar dimensions. 
11. Ad the sama pressure and with the same current, 
the diameter of the tube a the character of the dis- 
charge and the form ang c seness of the stratification. 
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THE ROYAL SOCIETY OF EDINBURGH 


pem goodly volume of the proceedings of this Society 
for the session 1877-78 witnesses to the zeal and 
success with which scientific blems, whether of 
eral or of more specially | interest, are attacked 

y our northern savants, 

The fascination in which the public mind has been 
held by those remarkable instruments, the telephon 
phonograph, and microphone, here matures in Euitfal 
study of them. Prominent among the researches referred 
to are those of Prof, Fleeming Jenkin and Mr. Ewing on 
the wave-forms of articulate sounds, as obtained from the 
phonograph (already described in our columns), and the 
Pouse investigations of Dr. F on on the indica- 
tions of molecular action in the telephone, leading to the 
conclusion that at the sending-station the evidence of 
molecular action, thòugh suggestive, is by no means con- 
clusive, whereas at the receiving-station, ‘the existence of 
molecular as well. as cal action amounts to 
demonstration, and: it is ‘shown to be considerable in 
amount. Sevéral striking observations in the same field 
are recorded Professors McKendrick, .Tait, and 
Forbes,.Mr. BI and others. In a paper on-beats of 
imperfect harmonies, Sir Willam Thomson develops the 
theory of the phenomenon, and affirms (as a result of ex- 
poa that in every case the ear distinguishes thetwo 

ves of the period of each beat, represented respec- 
tively by a sharp-topped and flat-hollowed curve and by 
a pog aa and sharp-hollowed curve. 

The Fourth Report of the Boulder Committee com- 
municates many instructive facts, especially as regards 
transport of boulders, Irü'"his appended remarks Dr. 
Home shows reason for thinking that two notable 
spherical balls of marcasite found in the boulder clay 
at Leith, came from the ‘westward, one from Campsie 
or Kilsyth (not less than thirty miles), the other from 
Humbie, nine or ten miles die west of Edinburgh. A 
geogr study of the district indicates the agency of 

eep-sea currents loaded with ice, which flo ‘upon the 
Campsie Hills from the-west-north-west, scooping out the 


present valley and breaking up, to a large extent, the coal | elements :— 
" e - 


would find £heir way to Leith, where they were embedded 
Several d are nated in which boulders, to reach their 
t sites, must have crossed arms of the sea («.g., 
Foala in taffa, at Appin, and in Loch Creran, from 
Mull, and others in Naim, from Ross-shire), The high 
position of many boulders-is explained by Prof. Judd's 
su ition, that in pliocene times there were mountains 
in diye, Mull, Ardnamurchan, and even in Rum, some of 
which reached a height of at least 14,000 feet. In another 
logical paper Prof. Geikie traces out the limits of the 
different basins in which the old red sandstone of the 
British Islands was deposited, distinguishing the basins 
as Lakes Orcadie, onia, Cheviot, Lorne, and the 
Welsh Lake. Dealing with the first alone, he examines 
the evidence for, Murchison’s three-fold arrangement of 
the old red sandstone (finding the middle division only in 
the north of Scotland), and describes the various districts 
ot Taxe Orcadie seriatim, " A ai 
rom experiments on ion, solution, and chemi 
combination, Mr. Wiliam Drac concludes that these 
phenamena differ only in degree, and are manifestations 
of the same force. The attraction of chemical affinity 1s 
not, in all cases at least, exhausted when a definite com- 
pound is formed, but has ient power left to forni 
solution or suspension compounds. The sarfie force 
operating in chemical combination and solution, explains 
the powerful effects of solution in promoting chemical 
reaction and electric conductivity. Among chemical 
subjects treated, are the action of heat on some salts of 
trimethyl sulphine (Brown and Blackie), the action of 
chlorides of iodine on acetylene and ethylene (McGowan), 
and the crystallisation of isomorphous salts (Robinson). 

In physiology, we note an extension of Prof, R ord 
and Messrs. Vignals' iments on the biliary secretion, 
with reference to the action of cholagogues. The effects of 
fifty-two medicinal agents on the liver (of dogs) have been 
investigated, and the great majority of the conclusions are 
in complete harmony with the results of clinical observa- 
tion, while many new facts are given to the physician.— 
Mr. Newman successfully imitates in a physical experi- 
ment, the function of the kidney.—Mr. Stirling furnishes 
some notes of the füngus disease affecting salmon. 

A sketch is given'by Mr. Edward Lang, of the arrange- 
ment of tables of ballistic es ina medium resisting as 
the square of the velocity, and of the application of these 
tables to gunnery. 

Without further eftumeration, we may direct attention 
to some interesting accounts of that rare phenomenon, a 
white sunbow, witnessed at Edinburgh on January 10 last 
year, i 





OUR ASTRONOMICAL COLUMN 


THE SATURNIAN SATELLITE HYPERION. —Prof. Asaph 
Hall has investigated the eļements of this satellite, first 
from thirty of the best observations made at Washington 
in 1875, and again from thirty observations by Mr. Lassell 
at Malta, in 1852-53. In the former case the approximate 
elements in stron. Nach, No. 2137 were used in the 
calculation of equations of condition, which were solved 
a method of least squares. The resulting orbit is as 

ollows :— 


Passage through perisaturniut, 1875, Oct. 27°8380 
` ` Greenwich M.T, 


Perisaturnium `... 172 597 For 4875,82. 
Ascending Node `... 120 12'0; Ref to the plane 
Inclination 9. 6 1a' x] of the earth's equator. 
i ves o'1188 i 
Semi-axis majêr 2%. ,.  216"5 : 
Assuming ¢hese values for the: node and incjnation, Mr. 
Lassell’s observations were discussed and gave the 


* 
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Pasmge Srogi ee 1852, Nov. 17:5208 


Perbaturnhum^.." ..., 240° i gs. * 
Excentrictty —...." ... "O'I20IIY. 
Semi-axis major" ne ar7'*'o5: 2-3 


It will be seen that the position of the perisaturnium ha 
undergone a great change in the interval between the 
above epochs : the rapid motion.of the line of apsides has 
been known for some time to thosé who hdve 
ted the determination of elements of Hyperion: 
Prof. Hall had at first suppósed this s dap c pis dein he 
now od the smaller retrograde motion, and so f for 
the motión of tlie line of apsides in a Julian year,— 
292862. If we assume that iM revolutions of the 
satellite had been performed in Interval the 
epochs (83 93173 days), the anomalistic pefiod is found 


to be 21 ys. 

x thinks that the next must be-the 
bue d ccn pd re ae Titan on the 
motion of Hyperion, a work which he hopes to be able to 
undertake, Not only is there a near approach of the 
orbits of the two bodies, but ït would appear that 
Hyperion is moving in a larger orbit, than would corre- 
spond to the assigned period and Bessel’s mass of Saturn. 

ere is a probability that the approximation of the two 


satellites *may be, at ath tim close indeed. 
If we up Bessel’s elements: of Titan to.1875, and 
compare them with the above elements òf' Hyperion for 


the same year, we find an exceedingly near approach of 
the two bodies, when the position of the perisaturnium of 
Hyperion co nds to that of maximum distance 'of 
Titan, and th inty in the eléments may affect 
the result, it'is sufficiently evident that the motion of 
Hyperion cannot be followed i ily without & 
‘knowledge of the action of Titan. Prof. Hall remarks 
that in 1882 it may be possible with the Washington 
refractor to follow ion completely round its primary, 
as was done by Mr. Cael at Valetta in 1852, and that 
from that time until 1888 it should be carefully observed. 


THE OXFORD UNIVERSITY OBSERVATORY.—The report 
e the d Professor of a > 
niversity Observatory at Oxford, hag,been i Or 
the year ending on the 4th of Succus Mind e 
12} inch refractor has beer? in constant use in the deter- 
mination of accurate positions ef about 40 stars in the 
Pleiades, partly with the view bf ascertaining the popa 
motions-by comparison with.the observations of 
half a century ago, and partly with the intention of 
com thre -mácrometrical measures with those of the 
ee The results will appear in Part II. of 
the Oxford Observations, and we may remark that the 
Savilian Professor will have a recent standard for com- 
ison in M. Wolf's elaborate work: on the Pleiades, 
Prescription dw Groupe des Pleiades in the Paris Annales, 
t. xiv.), to which he has not made allfision in the 
The, De la Rue reflector has been emplo in ing 
photographs of the moon, and nearly three hundred have 
secured. With the view of ‘ascertaining how far 
these photographs can be. relied upon for accurate 
measurements, micrometricàl measures of the shadows 
of several promigent lunar mountains were made with 
the refractor, simultaneously with the taking of photo- 
EE: the latter being then measured 
"in the De la Rue engine, ij was found that the telescopic 
and phone résults were In close accordance, indeed 
within the ts of the unavoidable errors of observation, 
The Professor ces a still further proof of the reliability 
of celestial pho ply in this direction, in the close 
the mogn’s semi-diameter, as measured 


and computed from sixteen of the Oxford photographs: 


the dieses only oils Amonge the her mis 
j is only o*'1a. ongst er mis- 
cellaneous work of the Observatory six the e year, 
the periodical comets of Tempel (1873 July) and Brorsen 


have been well observed. „ In the Lecture Room discourses 
have been delivered on the Astronomy agd Astronomical 
Instruments of Ptolemy and Hi us, on the Physical 
Libration' of the Moon and on Solar Physics. 

The an uius under this.institutlon remains to 
the great libe: oun scientific spirit óf Dr. De la -Rue 
is well known. e salary of the photographic assistant 
has been defrayed by tum diring s period of four years, 
this subsidy, a most poner AUR Observa- 
tery, terminating in Decem next.+ © necessary 
provision'for the future effective conduct of te Observa- 
tory is under the consideration of the University Commis- 
sioners, sfibject to the final judgment of Convocation. It 
is ted by the Saylan Prolessor. is his report, tiat 
for the next few years.a sum of 6oo/. annually may suffice 
to cover all necessary expenses, The desirability of an 
early publication ef results, in the actual state of Astro- 
nomical Science, appears to be fully ap iated in the 
Oxford establishment: part I. of the ions con- 
taining ravi to December 1877 was published in the 
8p: of 1679. ` 

A NEW Comet.—A pretty bright telescopic comet was 
detected, apparently on the 16th inst. ,by Mr. Lewis Swift, 
of Rochester, N.Y. Prof. Winnecke -observed it at 
Strasburg on June 21, and found its position at 11h. 38m. 

mean time in R.A. 2b, 47m. 31'1s;, Decl. 64° a9' 5”; 


ily motion in R.A. that in Decl about one 
degree towards the d. dues about three minutes. 


GEOGRAPHICAL NOTES 


death of Mr. R. B. Shaw, British Resident at Mandalay, 
who was well-known for his excellent geographical work 
in Eastern Turkistan, &c., some reports were read which 
had recently been received from Mr. Keith Johnston, the 
leader of the East African ion. The first was an 
exceedingly interesting account of his preliminary tri 
from Zanzibar to the Usambara Hills, and the secon 
yas a memorandum of information obtained regarding 
routes between Dar-es-Salaam and the north end ‘of Lake 
Nyassa. It is no exaggeration to say that the latter 
document more real hy than many 
travellers contrive to collect in the course of a long 
ourney, and it confirms the impression that Mr. Johnston, 
if he be spared, will, on his return from the interior, furniah 
us with a most admirable and accprate account of the 
country tra’ the greater of ee ee 
absolutely unexplored. The Secretary s read 
letters from Mr. Johnston and Dr. Kirk, H.M.'s Consul- 
General at , announcing the final start of the 
expedition for the interior, under the: most- favourable 
circumstances. Mr. Johnston has with him one European 
assistant and 138 porters, who hate been carefully selected 
with the ald of Chuma, Livingstone's old follower; who 
THE last sitting of the Geographical Society of Paris, 
was devoted to a lecture given by M. Cosson to prove 
(1) that M. Roudaire's contemplated Algerian sea would 
not improve the climate of the Sahara; (2) that in case 
any alteration were e it would be detrimental to the 
health of the inhabitants; (3} that it would create dis- 
satisfaction amongst the Tunisian and Algerian tribes, 
and even Algerian colonists; and (4) that it would have no 
to ‘Algiers the trade of the Soudan. 
ire not having, been invited to answer 
discussion 
protested 
Cosson, 


e vom ibi] inst his sche 

e es against eme 
was adjourned, but several members 
against the assumption brought forward by 
and tried to rebut assertions, z 
,CAPTAIN'R..H. NAPIER, RN., has communicated 
some useful hydrographic notes to the Hong Kong 

s 
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= Chinese island of 
g. The following are 
oihow Fort A, lat. 20? 
E. 4 Pakhoi Customs 
E.; Guie-chow Island 
Cape Cami 
North Taya 


' Government Garetle . 
Hainan and the Gulf of Tough 
He A RI ipe 
II ^ 
t ae 5. lng 109", 6 6" 
summit lab 20° ' 15" N., Eo 
lat 20° 11’ 58" N., E JA 
Island, lat. 19? 58, N. , long. 111? 16 
IT is stated that Major S 
London sodn to give a lecture on 
Africa. 


. Pinto will come te 
recent jourmey across 


Sm SAMUEL BAKER, who has t thé last six 
months in traversing the island of Cyprus in a gipsy 
Taggon, carefully observing all the natural poo 

din a book to be called * Cyprus 
ae vi in Pid which will be published by Messrs. Mac- 
millan and 

THE See: published Bulletin of the Belgian Geo- 
graphical Society contains two papers by their pma 
able vice-president, Colonel Adan, one of which is 
entitled ‘Sur la Participation des Officiers aux grands 
Travaux de Géographie Scientifique.” M. Greiner con- 
tributes some notes on the cultivation of tobacco. We 


are glad to observe,that considerable space (upwards of 
9 29 BP.) is devoted to “Chronique phique,". and 
care is evidently bestowed on the collection of 


mister, Among these notes there is one of much interest 
on the Ee popou i for connecting Liége and Escaut by 


Im ever interest Moxatschrift ft fur den Oritné i 
"ne contains papers of said h interest. 
Caen writes on the trade politics of Bulgaria ; 
G. Schweinfurth sends from Cairo some notes on Rohifs 
last exploring journey in Tunisian territory. In view of 
the new relations of; y with the Samoan Islands, 
Dr. Hubbe-Schleiden’s article on Germany in the Pacific 
is well- A and so from another point of view is Herr 
etter from Shanghai on the Kulja Question. 
fades the title of Tsin and Ta-Tsin Count Schweiger- 
Lerchenfeld contributes a learned paper on the old trade 
routes of the Chinese. - 
PU pu AE in the June number of Petermann's 
Mi: ngen is a long account by M. A. Woeikoff of his 
travels in Yucatan and the south-east provinces of 
Mexico in 1874. As might be expected from so accom- 
plished and araa a traveller, the paper is very com- 
ensive and full of original observations on the many 
interesting features of the on visited. Dr. P. Jonas, 
contributes the conclusion of a paper begun some time 
since on Venezuela, describing a journey he made through 
the Llanos to the Apure. Dr. Emin continues his 
valuable narrative of his j jouer Gori Mrul.to the chief 
town of Unyoro, and Herr B. Hassenstein descnbes the 
north coast of Siberiazbetween the mouth of the Lena 
and Behring Strait. . 

News, datéd February 23, have just been received at 
Vienna from the Hungarian tion travelling in 
China under the leadership of Count Bela SzecRenyi. 
Count Szechenyi, Lieutenant Kreitner, and Herr L. Loczi, 
started from Sia-an-Sen, and after a very laborious march 
of 20 days, during which they had to pass several moun- 
tain chams measuring more than 3,000 metres in height, 
finally arriving at Lan- ;Sen.. The province of Shen- 
Si, w as A Shan-si and Konan a famme was raging, 
showed and ruin everywhere; the same state of 

neared in the province of Kiang-Su. The long 
infida of the last years left these unenviable traces. 
The expedition intended toleave for Su-tshou on February 
14, on which march they would have to pass the Hoang-ho 
river. 

AT the last meeting of the Berlin Geographical Society 
the President, Dr. Nachti communicated the latest 
"reports received fiom the _ African fravellers. 


Engineer Schütt has started.on his journey into the in- 
terior and believes that he has now succeeded inovercoming 
all the difficultiés which at first presented themselves to 
his further progress towards the East and North; he now 
intends entering the country of the Adjellengo tribe. Dr, 
Buchner was detained at Cassenge through the rainy 
season. He intended leaving for the interior at the 
beginning of May. Dr. Gerhard Rohlfs has had much 
to endure from the fanaticism of the natives at Djalo, 
where he is still staying, &nd has also been unable to 
obtain a guide through the Wadai desert on account of 
the unfriendliness of the Bengasine Government. His 
companion Dr. Strecker^has returned to Bengasi in the 
meantime in order to attempt to make the ent 
more favourably disposed towards Dr. Rohlf's under- 
taking. p ` 

ON e 3rd the Dutch North Polar Expedition sailed 
from fetes on board the * Willen Barends.” The 
ship is equipped with all necessaries for 1o months, 


A CARAVAN from Abyssinia has arrived at Marseilles; 
being destined for the acclimatization en of Paris. 
It is om posed. of 15 men, 4 women, 2 children, 32 camels, 
4 oxen, 2 zebras, 4 pese: 8 ostrighes, asses, and horses 
from Dongola and Abyssinig, 

THE Bataviatt’ Society of Arts and Science have pub- 
lished in Englishin a recent volume of their Transactions 
some curious notes on the Malay Archipelago and Malacca, 
which have been compiled from Chinese sources by Mr. ` 
W. P. Groeneveldt. 





NOTES 

WE regret to say that although all critical symptoms have dis- 
appeared, Sir Wyville Thomson is not regaining strength so fast 
as was at first hoped. It will be some time still before he can 
attend to business lêttera, In the meantime all communications 
connécted with Challenger matters should be addressed either to 
Mr. John Murray, his Principal Assistant, Challenger Office, 31, 
See nies Poong on. bM Seereléy, MI Gets edis 
University, Edinburgh. . 

PRor, A. R, Raunir has beew elected a Foreign Correspond- 
ing Member of the R. Accademia dei Lincei, At the same time 
Drs. vom Rath and Donders Were elected to a similar honour, 


ProF. AUGUST KXOENIG, the author of “ Grundxhge ‘ener 
Theorle der Gase,” died at Berlin on Jung 5,,after a year’s 
Ulnes 


In the death of Prof. Carl Theodor Ludwig Neubauer, to 
which we bieffy alluded in our last number, German che- 
mistry has lost one of its most accomplished specialists, 
Néubeuer was born at Luchow in 1830, After a fair high- 
school education and some experience as an appthecary he 
entered, at the age of twenty-three, the laboratory of the famous 
analytical chemist, Fresenius, at Wiesbeden, in the capacity of 
assistant, In 1856 he commenced his pedagogical career as 
privat-docent, and recelved in 1864 a professor’s chair. At an 
early period he became a recbgnised aathority in vurlous 
branches of analytical, agricultural, and physiological chemistry, 
and especially in the chemistry of the urine, to which he has 
always devoted his chief attentions’ His researches in this de- 
partment embrace the detection of various normal and abnormal 
constituents previously unknown, and the elaboration of exact 
methods for the qualitative and Sues ut lye of urine. 
The manual of Neubauer and V s subject, which 
reached its seventh edition in 1876, is regarded as the most er- 
haustive and confpltte work of the kind. The various higher 
derivativessof the nre& group occurring in nature, guch as xanthin 
and kreatin, were also made the base of careful reseerch. 
Neubeuer's investigations into the chemistry of wine have likewise 
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been productive of valuable results, and his work on this subject, 
Which ‘appeared in 1870, has been successyely rendered into 
English and Italign, Nou amall purtion of histime was devoted 
to the perfection or invention of new general analytical methods, 
and in this connection mention should be made of his careful, 
critical reviews of the progress of analytical chemistry, which 
have formed so important a part of Fresenius’ Zeitschrift fur 
analytische Chemie since its foundation in 1862. Neubauer was 
honoured succemively by calls to professorships in Zurich, 
Tubingen, and Erlangen, all of which he declined; preferrmg 
the more quiet, (f somewhat limited field offered to his activity 
in Wiesbaden, 


Tax Council of the Society of Arts have awarded the follow- 
ing medals for papers read during the past session of tho 
Society :—To Mr. Alfred Haviland, M.R.C.S., for his paper 
on the distribution of disease populerly considered ; to Mr. John 
Holloway for his paper on a new application of a process of 
rapid oxidation, by which sulphides are utilised as fuel; Mr. 
Conrad W. Cooke for his paper -on Edison's new telephone; 
Mr. Thomas, Wardle for his pape on the wild silks of India, 
especially Tussah ; and, Dr. Wm, Wallace, E R.S.E., for his 
paper on gas illumination, Š 


Me, Jorn Fiere, whose able work on u Philosophy ” 
is familiar to our readers, is just now in England, and has put 
in the hands of Messrs. Macmillan -and Co., for early publica- 
tion, a volume of PERRO aaa eal other subjects of a 
kindred nature, 


As our readers know, there are one or two vacant seats in 
Parliament for which there is already busy competition through- 
out the country. Sir John Lubbock, in a letter to the Zima, 
suggests that one of them be devoted to science. “As the time 
is approaching,” he writes, “ when the distribution of the vacant 
seats will claim the attention of Her Majesty's Government, I 
would suggest whether one of them might not with advantage 
be allotted to the Royal Society. The members of that Society 
are all men eminent in their respective branches; they would 
` form a constituency second to none in the United Kingdom, and 
would certainly send & represgntative who Would be a valuable 
addition to the House of Commong, The agricultural, manu- 
facturing, and commercial interests, the military and naval ser- 
vices, and the Jaw are all strong in the House of Commons; 
Titerature is represented by the University members ; but science, 
the practical bnporéance of which is daily increasing, has no 
voice in the deliberation of the nation. The proposal which I 
venture to suggest would likewise have the merit of introducing 
some additional variety into our representative system, The 
alternative would be that there should be one more member for 
€ great borough or a populous county, Lastly, I may add that 
obsita though not large, would Be by no means among 

the amallest in the United Kingdom.” 


Ws are requested to explain that the paragraph in the Astro- 
nomer-Royal’s report relating to the performance of the West- 
minster clock, ref to its gaing during the exceptionally severe 
weather of the past winter. On the average of the whole twelve 
months it would appear thet the present is the best year but one 
of the clock's performance, ££ Aaving been within one second of 
trus time on Bo per cent. of the days of observation, 


Oxs of the most interesting novelties in the Berlin Exhibition 
is the constructio of an electrical railway by Siemens and 
Malske, The electrical ‘power is supplied by a €ynamo-electric 
machine worked by & -engine to another dynamo-electric 
machine, which works the whegls of an electrfc focomotive, The 
length of the yay is 200 metres, the velocity three metres per 
second ; the number of waggons three, end passengers twenty, The 
same experiment will be tried af the Scientific Exhibition at the 


* . 


Paris Palais de l'Industrie, with Marcel Depeex’s motor, which 
is very promising. A new model has Leen constructed, weighing 
seven kilograms, and with twelys Bunsen elements can give a 
Tn-power. This model of Marcel Deprez's is exhibiting now 
at Lille, on the occasion of one of the ascents of the Aeronautical 
Academy. It is hoped that it will have force enough to work 
an aeria] helix for ascending and descending without any sacrifice 
ef ballast and escape of gas. a 
landen s M uie EE SUE The 
pupils of the École Centrale, which was founded at Paris in 
1829 by MM. Dumas, Lavallé, Perdonnet, and a number of 
engineers for promoting education in practical sclenoe, has cele- 
beated the fiftieth anniversary of that event, The new institu- 
tion was 90 prosperous that a few years ago it was purchased by 
the Government and made a public institution. It would be 
difficult to give an ides qf the number and importance of the 
positions occupied by the pupils of the École Centrale in French 
industry. It may be sald without any exaggeration that they 
have been employed in the construction of almost every railway 
in France and perhaps on the Continent.) Most of the French 
Jurymen to the several international exhibitions have been 
educated there, M, Dumas, who enjoys-excellent health, and 
may expect as long a career as his friend, M, Chevreul, is the 
only founder slive, and consequently was the hero of the celebra- 
tion. On June zo he was received at the Hotel of the Rue 
Couture St. Gervals, where the school is situated, by the mem- 
bers of the Conseil de Perfectionnement, directors and pupils, 
who offered him e testimonial of gratitude, On June a1 a great 
meeting was held at the Trocadero, in the large hall, under the 
presidency of M. Tirard, Minister of Agriculture and Commerce, 
M. Dumas sat at his right. M. Dumas, who is an eloquent 
and powerful speaker, delivered a most im address. He 
spoke on the obstacles which the founders met with, and after 
having explained how they had managed to win success, he 
exclaimed, ' We had faith, and you proved that we were right 
in having it.” At seven o'clock the pupils met at the Contmentel 
Hotel, having invited MM. Dumas, de Lesseps, Boisson, vice- 
president of the Chamber of Deputies, and a number of leading 
railway engineers and others, ~ 


THE memory of the great Swedish botanist Linné (Linnaeus) 
is about to be honoured in a fitting manner by his countrymen. 
In the State Budget for 1880 a sum of 80,000 Swedish crowns 
is set aside for the purchase of the Hammarby estate, near 
Upsala, which originally belonged to Linné, as well as of 2 
quantity of furniture be (once? possessed, This new Linné 
Mic will be paesi under tho sipertuteidenos ee the Rector 
of Upeala University. 


AT the last meeting of the Geological Soclety, Prof, Prestwich 
announced that the next International Geological Congress will 
be held at Bologna in September, 1881, and that the President 
of tha Committee, Prof. Capellini, had written, requesting 
co-operation on the part of the Geological Society and its 
Fellows. Among tbe matters which would be brought forward 
at this Congress would be the unification of geological nomen- 
clature and the symbols used in geological mapping. 


A ZOOLOGICAL station similar to that at Naples is about to 
be established at Messine. 


Wart with its museums and learned societies, the Berlin 
Timer correspondent mites, Berlin f fast becoming a highly- 
favourable centre for the study of ethnology. Some time ago a 
tribe of Esquimanx attracted large crowds to their quarters in the 
Zoological Gardens, A family of Patagonians is waiting im- 
patiently to be introduced by Prof, Virchow to the Anthropo- 
logical Soglety to-morrow evening, while the latest phass: of 
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enterprise in this rpspect is nothing more nor less than the im- 
portation of half-a-doren,live Zulu Caffres! 1 , 

. .Dz,.Erurorr Covxs’s Bibliographical : Appendix to his 
- “Birds of the: Colorado Valley" has proved, the New York 
Nation states, the occision of one of the highest compliments 
paid of recent years to American science. , A memorial:hes been 
addressed to him, signed by Prof. Flower, Huxley, Datwin, 
“Mivart, Wallace, Goold, Sclater, Gunther, Newton, ani 
numerous otfier eminent English roologists, declaring*his spécial 
fitness to undertake a complete Bibliography of 

and urging the importante—the indispensebleness, facti-af 
Bis visitihg the older European libraries in "order, for the non- 
American portion, to'consalt every work mentioned at first hand, 
They express the hope that the same official liberality which 
has permitted Dr. Coues to remain in Washington for the prose- 
cuHon of his biblographioa] labours, wil] grant him leave of 
absence and provide the means for carrying out the wishes of 
the memorialists ; and they promise him a warm welcome to 
England and every assistance in their power., Such & call, the 
pb ray SOO Ra aaa ae 
believe that it will be Beaded. — , 


THE fine collections, conziging mainly of insects!.of Dr. A. 
Boucard, the results of many ‘years’ gathering from. all parts of 
the world, are for sale, 

. Pror. Duso1s-RxYMOND showed in 1859 that the polarisa- 


zinc. sulphate-was, withi*use of very weak polarising currents 
extremely small, end ‘He ‘called such & combination ^ unpolaris- 
able.” This mere approximation seems to have been since mis 
apprehended, and it has been quite overlooked that the non- 
polarimsbility is -quite lost with increasing strength of current, 
In experiments lately made by Herr H. F. Weber, in order to 
test. the laws of hydro-diffusion ( Pserfeljahrzsehrift der matwrf. 
Ges, sm Zurich, vol, xxill), it Eas appeared that between amal- 
gumated zinc plates in zinc sulphate solntion, a, very" definite 
polarisation-occars, and inay even be employed as'a method of 
Measurement for the progress of the diffusion, Tlis polziisa- 
tion, however, is not the consequence of electrolytic processes 
at the electrodes, but of changes of concentration in the layers 
of rnc sulphate solnHon in contact with the electrodes, pro- 
duced by passage of the ions, A sample experiment with amal- 
gamated xinc plates, not placed vertically opposite each other, 
bat horizontally, one over the other, proves the correctness of 
this assertion, 


Tue Scinde Cro] and Military Gasef?e describes —Ü 
hailstorm that horst over Hala on May 8. The storm, we believe, 
was purely local, It commanced about four o'clock in the 
afternoon, coming -up from the north-west.with a strong wind 
and preceded by-& heavy-dust-storm. On the first burst the 
hailstones were, in form, flattened cones, with a central belt of 
mow-lke ice and outer belts of clear ice, After the first fall of 
hail ahd isin the storm swept on to the south. Theré wasa 
short In, when the storm, working apparently in a circle, again 
broke over Hala, this time coming up with the wind from 
the south. Thunder and lightning were now continuous,.'the 
thunder, in fact, never ceasing for an instarit, and a fall of enor- 
~mous hailstones took plíce, These, unlike those of the first 
fall, were spherical in shape; mow-like in appearance, and in 
sire larger than the largest marble—one, whose diameter was 
estimated, being an inch and a half &crose—es large, that is, as 
an ordifiary «hen's egy. -For some time after the ‘storm the 
ground was thick and white with the monstrous hailstones ; ex- 
cept under trees, where beds of leaves and branches lay, ‘broken 
and beaten off from above: The storm continued from first to 
last for.about one hobr sid a half, and went off towards. the 


` [Furm 26, E 
THE Hery Giffard captive balloon has been 
the public authorities of es of Paris, aris, and opened to. 


the inspected DT, 
ascents, 


ie Aent nadla report from Chinkiang, on the Yangtare- 
kiang, in the neighbourhood-of which there are immense depóts 
of salt, Dr. A. R. Platt mentions that he has observed a form of 
skin disease, presenting all the essential: symptoms of ecthyma, 
yet with others that do not properly belong to that affection, and 
all so aggravated as to make the variety unique in his experience. 


It appears to be peculiar to workers in salt, judging from the 
four cases Dr. Platt has seen, all of whom were females, and all 


They did not hesitate to attribute 


salt in girdles next the skin, so ag to be concealed'by their 
clothing, though, as the eruption first appeared on tho*hands, 
they were more inclined to lay it down to the preparation of the 
packages then to the transportation, and informed Dr. Platt that 
it was quite common among the people at the salt stations whence 
they procured: their illicit supplies, Dr. Platt in his report 
furnishes a detailed account of the symptoms exhibited in tha 
nu ee. ed 


Pith vey SECO e 


Ter Maidel Candi of Phat ot phe n peopdad uo 
by M. de Villiers, Chief Engineer of Pont-et-Chausées, for 
establishing at the Trocadero a stone which will be the zero point 
bf levelling for Paris and the Seine Department, It is stated 
that the Minister of Public Works will order such a stone to be 
erected In the chief city of each department, All these stones 
Will, be related to each other by the Bourdaloue levelling which 
was made many yours ago, and which takes for zero the meah 
level of the Mediterranean at Marseilles ;, thdp lass Horapposed, of 
course, as invariable. 


THE French Minister cof Agriculture Bas published a report 
on the agricultural educational institutions of Francs, which 
shows an ‘immense variety. The head establishment is -the 
École Supérieure of Agriculture at the Conservatoire des Arts , 
et Métiers, ^ Next,to this institution are the regional schools 
of agriculturo as at Grignon gnd seversl other places. . A 
number of special subjecta have schools devoted to them, as 
the veterinary school at Alfort, schools of gardening at 
Versailles, schools of draining and irrigation in Brittany; a 
school of pisciculture Has been established at Huningue, which 
was lost to France with Alsace ; there are algo schools for sheep- 
rearing, vine-growing, &c. The Vincennes farm and. some 
others are devoted to experimental agriculture, Farmers’ schools 
are located in several parts of the country, and kept by private 
individuals at their own expense, with & subsidy from townships 
or departments for baining young men in several agricultural 
specialties. Wo may riso consider as & pari of these institutions 
the School of Arboficulture iú the Luxembourg, and the School 
of Insectology in the same garden; althongh they have no 
registered pupils, they havo lecturers and museum and experts 
mental grounds at their dispomtion. 

A TRANSLATION of Fan’s “ Anatomie "Ártistique," by Dr. 
cane Blakes Pcie Bortal wilbsboery be tle 
by Mess. Baillière, Tindall, and Cox. 


A RUSSIAN paper gives an acoount of a ES 
near Elisabetpol, which forced R detachment of troops on the 
march to retrace their steps, They so thick ‘on the 
soldiers’ faces, gmiforms;-and muskets, that the major, driven to 
desperation, ordered firing at them Wor half an hour, bat this 
produced no effeet, &nd a march back was otdered. The swarm 
covered ag ares of thirty-five equkre vents, 


LACE a balierdics paid ave Word or ts 138 and 
14th, proceeding from north-west to south-east, 
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A JAPAN paper mentions a curious instance of Japanese thrift Museum by a Board of Trustees as at ao far 
at Osaka, . The paper made at the mill there mostly mannfac. | as relates to the Natural Hist aréwell and 
tured from blue rags, and the water in 7 they are boiled that they have been unable to c that the system is attended 
has hitherto only poisoned the watercourses ; henceforth it is. to er They, therefore, ae: 


be saved and the indigo extracted from it, 

. Tae Manchester people have ertered a fresh protest against 
gentralisation by the publication of the Mamchester Magazine, 
No, 3 of which lies before us, and devotes a fair proportion of 
its space to articles in sclence. Mr. L. H. Grindon writes on 
the art of distinguishing trees, and Mr. Angell on the Manchester 
Scienco Lectures, ' Prof. Osborne Reynolds writes on ths Man- 
Chester Philosophical Society, and there ‘are articles on Star- 
gaing, the Phonograph, the Weather, &, ' Indeed the balk of 
the hagazine 1s aclentlfic, - 

Tux University Library at Strassburg has, &coording to the 
latest news, now reached the total of 470,000 volumes, . 

WX have received a very favourable Report of the Auckland 
(N.Z.) Institute for 1878-9. A. considerable number of papers 
bearing on the natural history of New Zealand havo been read 
during the session, 

"TEX additions to the Zoological Society's Gardens during the 
pest week include two Macaque onkeys (Macacus cynomolgus) 
from India, presented y by Mr. G. TT, Close and Miss 
E, Cattlm; a Garnett’s Caligo (Galago j) from East 
Africa, presented by Mr. F. W. Berf; two African Civet Cate. 
(Pseerra. civata) from ‘Africa, a Kinkajou (Cerislejérs candiool- 
vx»; from Demerara, ‘presented by Lieut, M. B. Salmon, 
Indian Stef Corps; two Egyptian Geselles (Gaels dorras) from 
Egypt, presented by Commander J. Pratt, s.8. Yava ; a Pernan 
Gazelle (Gedas subputteresc) from Persia, préented' by Mr. C. 
H. Watts ; three Hyacinthe Porphyrios (Forphyrio hpacinthiteess) 
froni West Africa, two Egyptian Kites (Miow: agypttus) from 
Egypt, presented by Mr. A, Bells; a greater Sulphur-Crested 
Cockatoo (Cacsiua galerita) from Australia, ‘présented by Mr. 
J-W. Taylor; a Slender-billed Cockatoo (Licmerir tenuirostris) 
from South Australia, presented by Mr. Geo, Wood; a Ring. 
necked: Parrakeet .(Foleernis terguatus) from: India, presented 


; ; & Common Badger 
(Maler taxus), British Ixles;& Ceram Lory (Lorius: garrulus) 
from Moluccas, an Americah Robin (Turdkremigratorisr) from 
North America a West African Python (Pyrkon sabe) from 
West Africa, a Reticulated {Python (Pyrkon raticulatus) from 
Molucoa, eleven Spotted Salamanders (Salamandra maculosa), 
European; deposited ;-a Beech Marten- (Marter foina) from 
Russa, » Brasilian Tanager (Ram ppcatus brun) from Brazil, | 
twenty Spotted Salamanders (Salamandra maculosa), European, | 
purchased ; 2 Gollgred Fruit.. Bat (Cymemyeteris: collarit); two 
June cus e br brod iu tho Gardeni, 





THE NATURAL HISTORY MUSEUM 
ae uer eee 
Ts Earl of Boacorfifield+—-- - 
4 1 te Rik RPR it Dae of te Dr i 
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circumstances, ` aron 


salle et far e Fe 


t 


eerta 
obj A eeu E r of toe TAT 


y compensating ad 
buildings Being” 
and oficial 
ppointments 
by 
þpproval 
Royal 
condition, management, 
administration, 
known 
3. Notwithstanding 
leading 
South 
neceamary 
sloners 


State, to whom he should be immediately and that 
thé keepers of collections onl be vndis to tie diretor: 
That the a of keepers 


2, Exactly the same view 23 to the 
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-Wo are of opinion that it is of furfsmental importance to the 
of the natural sciences in this country that the adminis- 

SM die National AEG Collections should be 
and Art Collections, and 
be immediately responsible 


the exact locality of the National Museum of 


Natural 25 & pion of irae see minor rige 

ance, provided that it be conveniently &coessible and within the 

Metropo District. e. 
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Tux Archives der Sciences physiques d naturelles (May, 1879 
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anhydride and aurons acid, by G. Lunge. 


The Rivista Industrials (No. e 1879) contams the 
following articles e new instrument to microseismic 
by Prof. Giovanni M —On the 





a memoir on the structure and evelopment of the skal ia 
Urodelous am Several forms are here worked 
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Alert end Mr. Hart of the As these vessels wintered 
in different quarters, the localities re the lichens wore obtained 
ndingly are: more numerous, adding to their value 

ts indicative cite Life in the froren regions, Mr. Hart, 
his at thirteen stations, Harbour, 81? 42’ N. lat., 
fing the most northern; Capt. Feilden records twelve stations, 
Westward Ho V; ; 82^ 41' N. lat. being the limit. But Lient, 
Aldrich gathered on the shore of the 
“t Paleocrystic Ses, t trodden man, 
M ts pos atl 6' 30" N. Mt. Prof, Fries notes that 
* and ''foliaceons ” lichen species are 


in 
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eue vs 


musk ox in Grinnel Land does not 
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Orana d Ore A ee enosn 
contribution to the Mollusca of the Challenger 
Re: 2 Watson was read. „ This dealt 

—The S "also read a 
rabie new form of Helvella, this 

—Mr. C. B. Clarke 

aned memoir by bis vit, a “A Review of 

Indie.” He showed that many of the localities 

giren py Di. Wallich, and doubtfully received by botanists were 

correct.- Mr. A. D. Michsel was elected a Fellow of 
the Society. 
Zoological Society, June 17.—Prof. W. H. Flower, 

F.R S., president, in the chair.—Mr. Sclater exhibited a akin of 

Ara glauca, from Mr. Boucard's ooll obtained at Cor- ^ 

eee Abd ee Ihat having compared it th the Ara now in 

the Gardens, 1860, and hitherto named 4. 

he coma to the cenelasion that fhe Hv bird be- 
to the allied form Ara eari.—Prof..«Flower ed atten- 
tion to. the skull of the female sen- which had lately died 
at the Southport Aquarium, and pointed out thet it belonged to 

Otaria and not, as had been supposed, to Oferta stelleri. 

—Mr. C. Denford exhibited and made remarks on some 

remarkable anilets of deer, which he had obtained cue E 

recent journey in Asia Minor.—Prof. Newton exhibited 

of some rare es-of bifds obtained by Mr. Edward Newton, 

CM.ZS., in Jamain. —Mr. F. D. Godman exhibited and made 

remarks on a drawing of the manatee by Mr. Wolf, taken from 

lately Ii in the Westminster —Hans, 
fae von Berlepsch, and made on the skins of 
two varieties of the long-tailed titmouse (Méecinwra caxdats), 

which occurred near Cassel, in Germany, one of which a 

to be the same as the British form of this bird. —Dr. J. 


cee 


urle read a pgper on the manatee, con Br depug il 
his examination of Hie go pede der ere 
Westminster A The P od 
animal in life, the’ great murs the 
occasional use of the limbs in fe Lin 


dwelt dnm were the shape of the 
convolutions, The vexed question of 
their dabei 


presented to the Socl 
Egypt, in 1850, and which died in eI 
RA nd communication from 
contmined a note on mechanism of respiration, as 
Wall os orte soutien adobe an be ceres chelonia. 
—Dr. Gwyn Jeffreys communicated the second part of his 
work on the mollusca of the Poratine Expedi- 
tlons, the? familles from to Arcida. The 
number of es noticed was roo of w. ere ae 
science, and 1 rao hitherto Pardani ree 


of the and geologi aridus don eet n 
and was discussed. - Some es of Lala and 
Malldia vere S fossils of the pljocene m, and had 


not been previously known aserecen{ or living. Those species 
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occurred at great depths, a fact which showed that the sea-bed 
inthat part of the Mediterranean had been considerably raised 
since the tertiary epoch.—Mr, Edward R.-ABfon read a note 
on the Acantkomys leucopus of Gray, showing that it does not 
Paeng to Ma gais Aragikemys bat to Mag proper. As the 
name leucopus ee canted the latter genus, he proposed to 
call the species - mra —Mr. W. L. Distant read a 
paper on the African 


Papilio. A new species 


of some hitherto unrecorded diurnal lepidoptera, obtained by 
the Rev. George Brown in Duke of York Island and New 
Ireland, together with descriptions of some'a y new 
species, —A communication was read from Mr. F! Jeffrey Bell, 
being the second of the series of his observations on the 
characters of Zchimeides. The present paper contained an 
account of the species of the genus 7 .—Mærrs. 
Sclater and Salvin read 2 on the birds of Bolivia, besed 

ipall upon an exainluatlon of the specimens obtained by 
. Buckley dung two expeditions into that country. 


Geological Society, June reel owe h Prestwich, 
F.R.S., president, in chat& —Noel W. Hadstone Read, 
was elected a Fellow; and M, Edouard of Brussels, 
Dr, Franz von Kobell, of Munich, and Dr. Sauvage, of 


Pars, F Correspondents of the Society.— The follo 
du bu d were read ;—On a mammaliferous deport 
4t Barrington, near Cambridge, by Rev. O. Fisher, F.G.S 
Che gravel in which these remains were found is 

:bove the alluvial flat by the River Rhes, and” is evidently post- 


f 


dacia, The vel contains some of the ordinary land and 

resh-water but not Cyrena or Unto. Remains of the 
mammalia have been found:—Ursus speleus, Meles 

tus, Hyena Felis Cervus megaceros, elebkur, 

nd another, Ses aed, , Bison priscus, 

tajor, Rhinoceros ius, E onhguns and - 

teins, with a worked almost i from the same 


* the paper is occupied with a correlation of the 


adj and a consideration of the 
ical conditions , eit-was-d ited, —Further 
sooverles in the Cresswell Caves, Prof. Boyd Dawkins, 


This paper contained the account of 
on in one of the smaller caves of the 
as Mother Grundy's Parlour. The 
the ogturrence in the red clay and ferruginous 
ad of this cave of bones of hippo and the leptorhine 
inoceros, proving the existence of animals in the wooded 
wetlleys of the basin of the U Trent at the time of the accumu- 
ion of those deposits ; at the same so far as the 
«dence goes, there was an absence of palsolithic man, of the 
eodeer, and of horses, while hyenas were abundant. In a 
xequent period, = in all the caves by the red sand, 
+ mammoth," horse, reindeer in- 
ect to the attacks both of 


s authors finally dwelt the characteristics of the 
ea in prehistoric and tunes, and indicated some of 
pological interest connected th — 


‘acter, noticed at liahtog Moor and neighbourhood, distant 
from leti. about 5 miles, where the mineral 
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occurs In scattered blocks. Tf has since been nojiced at Moniack 
Burn, Reelig Glen, and South Clunes Farm, all in the 
direction, but distant from Inverness abut ro miles; also near 
Dochfour House, at the north 4d of Loch Nem, close 

Dochgarroch Lock of thp Caledonian Cane’ In'colour and 
general appearance this mineral resembles crocidolite, but 
analyses point to its being more nearly related to egirite, a 
member of the amphibot group, which the general formula 
Sig iB + Re), The mean of several analyses shows it to have 

compositjon 6510, FeO 2MgO. e 


Physical Society, June 14.—Prof. W. G. Adams 
chair.—New* Members: Donald Macalister, B.A., and 
George Lane Fox.—Prof. Macleod described a 

the induction disturbances in a telephone circuit. 
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belance for 1 uc- 
ive apd Dr. sies diia) of New cepe ia now 
to England, then addressed the meeting on his alleged 
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io un tee Mnt af the like hydrogen, and his 
er ring om the iyo lower “the reversing : 
He hat intely been - of: the of 
terrestrial and from a light of maximum of one- 
candle renee ire of naps ofthe wl 
to ©. cae te hae Hart solar 


Miri is mean D mte andes en piy AM 
himbelf had found in the sun by the dark fintings-in [the spec- 
trom, Dr. Draper mid he not see why carbon should not 
give both and dark lines, —Mr, Scott exhibited a number 


erroe venie in 1862 into the effects of the polson 
known as emerald ee a ee 
in the four ;in 

evidenos of different witnesses in the Tichborne caso ; in - 


ning 
Mn tee purposes of illnstrition was la 


Se 3 Co 
Hr had ae fig to Run teenr- 
au finish paper by stating 

rat ety Arny bo aii irata ande E DA erie 
Pure or is decoys] of tiall by iani of tabular forms, 
as distinct from tables record and tables of illustration, when 
ho ainHeipatod fomi their t ane oro extended ueo; not 
e per duced statement completeness of descrip- 
discoveries also. The Statistical Society 
wes dealing with a vast am] of fc alo whlch siete 
scientific treatment are ever introducing more and 

more of order, more ahf more of light, 
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a simple of refrangibility of hrminous rays 

is dimple cimage of engl of tnt ona 

com transformation of th vement, The illu 
minafed body gives out, by an action 
sad pape cannot ne ie ueque m e way the nature 
of incident vibrations. —Om tbe e of va of 


hisal te of ammonia, M. Saint e. He 
gives of this.from old laboratory notes (ha bean 
remihded of the by MM. Engel and Moitessier). —Doter- 
mination of the t of mercury in the barometer at the 
equator ; am diurnal barometric oscillations at different 
stadons in the Cordilleras (continued), by M. , His 
observations at did not Mutis's assertion of a 
M odo d barometric DT hates 
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presented the first of a work entitle 
Studies of Experimental logy,” & co 


"S 
lestlon of pa published during thé last yours. —Obeecn 
tions of the slana 198, discovered at ew Observatory, t 
M, Borrelly.—On the surface of the wave and the transforms 
ton of & pencil, by M. Mannheim.—-On the em c 
ron functions in the theory of the plane 
Darboux,—Theorems of indeterminate in by M 
Pepin on the resistance o by the alr t 
movement of a surface, by M. Saint-Loup. A plate, inclined t 
fe | ci of et fa it vertical ida, & spedal range 
was g 
ment being added to measure the resistance. ‘The resistanco Jo 


& plane surface of I dunes Sui anes MARQUE 
path is expressed by the formzn— 

Pp m 01768 (sn $ — 1) V (11 + 1'061 V). 
—On the electio dilatation of the armatures of Leyden jars, by M 
Duter, He finds the law verified, which is expressed by th 


equation u = AP" where u is the increase of volume of th 
jer, zits thickness, P the difference of potential-of its armatures 


DA ru conr danaa oF the He con 
siders that electric pressure ix not the canse the phenomenon 
mane ein My HO, eine ene th 

per iore E wes 


var f ), and & new variety of sul: Ee irop (lekit) 
Carnot. These are from the “and silver mines o 
tah.—On the structure of cells of in the norma 


state, by M. Cornil, He finds them composed of two substances 
the one periphetic and solidified by oemic add, the other centra! 

ns and the nucleus of the cell.—Action £ 
electric currents on the muscles of the claw of the crayfish, t; 


Mez.—On a migration 
at 
cards, cable Salon. ie on June 10 last, by 


—On soma the a parent calona of lowers by d 
electric light, -by M. Hugo. uL as 
ANeiularium. A 
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THOMSON' AND TAIT’S NATURAL 
PHILOSOPHY 
Treatise on Natural Philosophy. By Sir William Thom- 
son, LL.D., D.C.L, F.R.S., Professor of Natural 
Philosophy in the University of Glasgow, Fellow of 
St. Peters College, Cambridge, and Peter Guthrie 
Tait; M.A., Professor of Natural Philosophy in the 
University of Edinburgh, formerly Fellow of St Peter's 
College, Cambridge. Vol I. Part 1. New Edition. 
(Cambiidge, at the University Press, 1879.), 
T year 1867 will long be remembered by natural 
philosophers as that of the publication of the first 
volume of “Thomson and Tait" They had long been 
waiting for the book, and in the preface the delay was 
accounted for by the necessity of anticipating the wants 
of the other three volumes, in which the remaining 
divisions of Natural Philosophy were to be treated. The 
reader tas also reminded) that if in any passage he 
failed to appreciate the aim of the authors, the reason 
might be that what he was studying was in reality a pro- 
spective contrivance, the true aim of which would not 
become manifest until after the perusal of that part of 
the work for which it was designed to prepare the way. 
What we have had before us now for twelve years was, 
the authors reminded us, strictly preliminary matter. 
The plan of the whole treatise could only be guessed at 
from the scale on which its foundations were constructed. 
In these days, when so much of the science of our best 
men is dribbled out of them in thé fragmentary and im- 
perfectly elaborated form of the memoirs which they 
contribute to learned societies, and when the work of 
making .books is relegated to professional bookmakers, 
who understand. about as, much*of one subject as of 
another, it wag something to find that even one man of 
known power had not shrunk ‘from so great a work; it 
was more when it appeared; that two men of mark were 
joined together in the undertaking; and when at lest 
the plan of'the*work was described in the preface, and 
the scale on which its foundations were being Jaid was 
exhibited in the vast substructure of Preliminary Matter, 
the feeling with which we began to contemplate the 
mighty whole was one in which delight was almost over- 
powered by awe. 

: This feeling has been growing upon us during the 
twelve years we have been exploring the visible part of 
the work, marking.its bulwarks and telling the rising 
generation what manner of a palace. that must be, of 
which these are but -the ‘outworks.and first line of de- 
fences, so that. now, when we have before us the second 
edition of the first part of the first volume, we, are im- 
pelled to risk the danger 6f criticising an unfinished work, 


and to say Sora hing E the plan of what is already. 


before us, 
The first which we e observe in the arrangement 
of the work is the pgominence given to"kinematics,, or 
the theory of pure motion; andthe large space devoted 
under this heading to what has been hitherto considered 
part of pure geometry. The theory of the curvature of 
lines and surfaces, for exantple; has long been recognised 
VoL, xr.—NO. 505 - . 
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as an important branch, of geometry, but in treatises on 
motion it was regarded as lying as much outside of the 
subject as the four rules of arithmetic or the binomial 
theorem,- | - - 0 

The guiding iei thameren which, though it has long 
exerted its influence on the best geometers, is now for the 
first time boldly, aid explicitly put forward, is that geo- 
metry itself is part of the science of motion, and that it 
treats, net of the relations between figures atready exist- 
ing in space, but of the process by which these figures 
are gendtated by the motion of a point or a line 

We no longer, for example, consider the line 4 B 
simply as a white stroke on & black board, and call it 
indifferently 4 B or BA, but we conceive it as the trace 
of the motion of a point from A to Ð, and we distinguish 
4 as the beginning and B as the end of this trace. 

This method of regarding geometrical figures seems to 
imply that the idea of motion underlies the idea of form, 
and is in accordance with the psychological doctrine 
which asserts that at any given instant the attention is 
confined to a single and indivisible percept, but that as 
time flows on the attention passes along a continuous 
series of such percepts, so that the path of investigation 
along which the mind. proceeds may be described as a 
continuous line without breadth. Our knowledge, there- 
fore, of whatever kind, may be compared to that which a 
blind man acquires-of the form of solid bodies by stroking 
them with the point of his stick, and then filling up in 
his imagination the unexplored parts of the surface accord- 
ing to his own notions about continuity and probability. 
The rapidity, however, with which we make our ex- 
ploration is such that we come to think that by a single 
glance we can thoroughly see the whole of that surface of 
a body which is turned towards us, if, indeed, we are not 
prepared to assert that we have seen the other side too, 
when after all if our attention were to leave a trace 
behind it, as the point of the blind man's stick might do, 
this trace would appear as a mere line meandering over 
the surface in various directions, but leaving between its 
convolutions unexplored areas, the sum of which is still 
equal to the whole surface. We are at liberty no doubt 
to course over the surface. and to- subdivide the meshes 
of the network of lines in which we envelope it, and 
to conclude that there cannot be a hole in it of more 
than a certain diameter, but no amoun? of investiga- 
tion will warrant the conclusion, which, nevertheless 
we draw at once and without a scruple, that the sur- 
face is absolutely continuous and has no hole in it at all. 
Even when, in a dark night, a flash of lightning dis- 
closqs instantaneously a whole landscape with trees and 
buildings, we discover these things not at at once, but by 
perusing at our leisure the picture which the sudden flash 
has photographed on our retina. 

The reason why the phenomena of motion have been 
so long refused a place among the most universal and 
elementary subjects of insiruction seems to be, that we 
have been relying too much on symbols and diagrams, to 
the neglect of the vital processes of sensation and 
thought. - um : 

It is no doubt much easier to represent in a diagram or 
a picture the instantaneous relations of things coexisting 
in space thhn to illustrate in a full and complete manner 
the simplest case of motion. When we have drawn our 
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diagram it remains on the pape, and the student may 
run his mind ovtr the lines in any order which pleases 
him, But when we arb either perceiving real motions, or 
thinking about them withouf the aid or the encumbrance 
of a diagram, the mind is carried along the actual course 
of the motion, in a manner far more easy and natural than 
when it is rushing indiscriminately “hither and thither 
along the lines of a diagram. - » 
Having Pursued kinematics from its elementary psin- 
ciples till its intricacies begin to be appalling, we resume 
the study of the elements of science in the openfng of the 
chapter on * Dynamical Laws and Principles.” It is 
here that we first have to deal with something which 
claims the title of Matter, and our authors, one of whom 
never misses an opportunity of denouncing metaphysical 
reasoning, except when he has occasion to expound the 
peculiarities of the Unconditioned, make the following 
somewhat pusillanimous statement :— : 
“We-cannot, of course, give a definition of Matter 
which will satisfy the metaphysician, but the naturalist 
may be content to know matter as that which can be per- 
ceived by the senses, or as that which can be acted upon by, 
or can exert, force.” E 
The authors proceed to throw out a hint about Force 
being a direct object of sense, and after telling us that the 
question What ts matter? will be discussed in a future 
volume, in which also the Subjectivity of Force will be 
considered, they retire to watch the effect of the definition 
they have thrown into the camp of the naturalists. 
. Now all this seems to us very much out of place in a 
treatise on Dynamics, We have nothing of the kind in 
treatises on Geometry. We have no disquisitions as to 
whether it is by touch or by sight that we come to know in 
what way a triangle differs from a square, We have not 
even a caution that the diagrams of these figures in the book 
do not exactly correspond with their definitions. Even 
in kinematics, when our authors speak of the motion of 
points, lines, surfaces, and solids, though they introduce 
several modern phrases, the kind of motion they speak of 
is none other than that which Euclid recognises, when he 
treats of the generation of figures. 
' Why, theh, should we have any change of method 
when we pass on from kinematics to abstract dynamics? 
“Why should we find it more difficult to endow moving 
figures with mass than to endow stationary figures with 
motion? The bodies we deal with in abstract dynamics 
are just,as completely known to us as the figures in 
Euclid. They have no properties whatever except those 
which we explicitly assign to them. 
Again, at p. 222, the capacity of the student is ¢alled 
upon to accept the following statement :— , 
* Matter has an innate power of resisting external 
influences, so that every body, as far as it can, remains 
' gt rest or moves uniformly in a straight line.” 
^ Is it a fact that “matter” has any power, either innate 
or acquired, of resisting external influences? Does not 
- every force which acts on a body always produce exactly 
that change, in the motion of the body by which its value, 
as a force, is reckoned? Isa cup of tea to be-accused of 
having an innate power of resisting the sweetening influ- 
ence of sugar, because it persistently refuses to turn 
sweet unless the sugar is actually put into it? 
But suppose we have got rid of this Manichgean doc- 


trine of the innate depravity of matter, whereby it is 
disabled from yielding to the influence of a moving force 
unless that force actually spends itself upon it, what sort | 
of facts are left us to be the subject-matter of abstract 
dynamics? B 

We are supposed to have mastered so much of kine- 
matics as to be able to describe all possible motions of 
points, lines, and figures, In so far as real bodies have 
figures and motions, we may apply kinematics to them. 

The new idea appropriate to dynamics is that the 
motions of bodies are not independent of each other, but 
that, under certain conditions, dynamical transactions 
take place between two bodies, whereby the motions of 
both bodies are affected. 

Every body and every portion of a body in dynamics 
is credited with a certain quantitative value, called its 
mass. The first part of our study must therefore be the dis- 
tribution of mass in bodies. In every dynamical system 
theré is a certain point, the position of which is deter- 
mined by the distribution of mass. This point was 
called by Boscovich the centre of 'mass—a better name, 
we think, than centre of intrtia, though eithef of these 
is free from the error involved in the term centre of 
gravity. A 

In every dynamical transaction berween two bodies 
there must be something which determines the relation 
between the alteration of the motions of the two bodies. 
In other words, there must be some function of the 
motions of the two bodies which remains constant during 
the transaction. According to the doctrine of abstract 
dynamics it is the motion of the centre of mass of the two 
bodies which is-not altered on account of any dynamical 
transaction between the bodies. This doctrine, if-true of 
real bodies, gives us the means of ascertaining the ratio 
of the mass of any body to that of the body adopted as the 
standard af mass, provided we can observe the changes 
in the motions of thé two Qodies arising from an en- 
counter between them. z 

Wo then confine our ‘attention to one of the bodies, 
and estimate the magnitude of the transaction between 
the bodies by.its effect in changing the momentum of 
that body, momentum being merely a term Yor a quantity 
mathematically defined in terms of mass and motion. 
The rate at which this change of momentum takes place 
is the numerical measure of the force acting on the body, 
and, for all the purposes of abstract dynamics, it £r the 
force acting on the body. i 

We have thus vindicated for figures with mass, and, 
therefore, for force and stress, impulse and momentum, 
work and energy, their places in abstract science beside 
form and motion. . 

The phenomena. of real bodles are fogmd to correspond 
so exactly with the necessary laws of dynamical systems, 
that we cannot help applying the language of dynamics to 
real bodies, and speaking of tfo masses in dynamics as if 
they were real bodies or portions of matter. 

We must be careful, however, to remember that what 
we sometimes, even in abstract dypamms, call matter, is 
not that unknown substratum ef real bodies, against 
which Berkeleyedirected his arguments, but something as 
perfectly jntelligible as a straight line or a sphere, 

Real bodies may or may not haye such % sybstratum, 
just as they may or may not Rave sensations, arbe capable 


Fuly 3,1879] . 


NATURE 


215 





of happiness or misery, knowledge or ignorance, and the 
dynamical transactions between them may or may not be 
accompanied with the conscious.effort which the word 
force suggests to us when we imagine one of the bodies to 
be our own, but so long astheir motions are related to each 
other according to the conditions laid down in dynamics, 
we call them, in a perfectly ante EINE sense, dynamical 
or material systems. - 

In this, the second edition, we notice a large amount of 
new matter, the importance of which is such that any 
opinion which we could form within the time at our 
disposal: would be utterly inadequate. But there is one 
point of vital importance in which we observe a marked 
improvement, namely, in the treatment of the generalised 
equations of motion. 

Whatever may be our opinion about the relation of 
mass, as defined in dynamics, to the matter which consti- 
tutes real bodies, the practical interest of the science 
arises from the fact that real bodies do behave in a 
manner strikingly analogous to that in which we have 
proved that the mass-systems of abstract dynamics must 
behave. e P 

In cases like that of the planets, when the motions we 
have to account for can be actually observed, the equa- 
tions of Maclaurin, which are simply a translation of 
Newton's laws into the Cartesian system of co-ordinates, 
are amply sufficient for our purpose. But when we have 
reason to believe that the phenomena which fall under 
our observation form but a very small part of what is 
really going on in the system, the question is not—what 
phenomena will result from tbe hypothesis that the 
system is ofa certain specified kind? but—what is the most 
general specification of a material system consistent with 
the condition that the motions of those parts of the 
system which we can observe are what we find them 
to be? 

Itis to Lagrange, in the first dice that we owe the 
method which enables us fo answer this question without 
asserting either more or lesg than all that can be legiti- 
mately deduced from the observed facts. But though 
this method has been in the hands of mathematicians 
since 1788, when the Mécanique Analytigue was pub- 
lished, and though a few great matbematicians, such as 
Sir W. R. Hamilton, Jacobi, &c., have made important 
contributions to the general theory- of dynamics, it is 
remarkable how slow natural philosophers at large have 
been to make use of these methods. 

Now, however, we have only to open any memoir on a 
physical subject in order to see that these dynamical 
theorems have been dragged out of ‘the sanctuary of pro- 
found mathematics in which they lay so long enshrined, 
and have been get to do all kinds of work, easy as well as 
difficult, throughout the whole range of physical science. 

The credit of breaking up the monopoly of the great 
masters of the spell, and making all their charms familiar 
in our ears as household words, belongs in great measure 
to Thomson and Tait. The two northern wizards were 
the first who, yithouf compunction or dread, uttered in 
their mother tÉngue the true nnd proper*names of those 
dynamical concepts which the magicians of old were wopt 
to invoke only by the aid of mutte symbols and inar- 
ticulate equations, And now the feeblest ambng us can 
repeat the words of” powes and take part in dynamical 





discussions which but 4 few years ago we should have left 
for our betters. 

In the present edition we have doe the first Gime an ex- 
position of the general theery of a very potent form of 
incantation, called by our authors the Ignoration of Co- 
ordinates. We must remember that the co-ordinates of 
Thomson and Tait are not the mere scaffolding erected 
over space by Descartes, but the variables which deter- 
mine the whole motion. We may picture them as so 
many independent driving-wheels of a machine which has 
as many degrees of freedom. In the cases to which 
the method of ignoration is applied there are certain 
variables of the, system such that neither the kinetic 
nor the potential energy of the system depends on* 
the values of these variables, though of course the 
kinetic energy depends on thelr momenta and velo- 
cities, The motion of the rest of the system cannot 
in any way depend on the particular values of these 
variables, and therefore the particular values of these: 
variables cannot be ascertained by means of any observa- 
tion of the motion of the rest of the system. We have 
therefore no right, from such observations, to assign to 
them any particular values, and the only scientific way of 
dealing with them is to ignore them. 

But this is not all. Since these variables do not appear 
in the expression for the potential energy, there can be 
no force acting on them, and therefore their momenta are, 
each of them, constant, and their velocities are functions 
of the variables, but, since their own variables do not 
enter into the expressions, we may consider them as 
functions of the other variables, or, as they are here 
called, the retained co-ordinates, and of the constant 
momenta of the ignored co-ordinates. 

From the velocities as thus expressed, together with. 
the constant momenta, we obtain the contribution of the 
ignored co-ordinates to the kinetic energy of the system 
in terms of the retained co-ordinates and of the constant 
momenta of the ignored co-ordinates. This part of the 
kinetic energy, being independent of the velocities of the 
retained co-ordinates, is, as regards the retained co- 
ordinates, strictly ġositional and may be considered for 
all experimental purposes as if it were a term of the 
potential energy. ‘The other part of the kinetic energy is 
a homogeneous quadratic function of the velocities of the 
retained co-ordinates. In the final equations of motion 
néither the ignored co-ordinates nor their velocities ap- 
pear, but everything is expressed in terms of the retained 
co-ordinates and their velocities, the coefficients, however, 
being, in general, functions of the constant momenta of 
the nin co-ordinates, 

may regard this investigation as a mathematical 
illustration of the scientific principle that in the study of 
any complex object, we must fix our attention on those 
elements of it which we are able to observe and to cause 
to vary, and ignore those which we can neither observe 
nor cause to vary. 

In an ordinary belfry, each bell has one 4ope which 
comes down through a hole in the floor to the bellringers’ 
room. But suppose that each rope, instead of acting on 
one bell contributes to the motion of many pieces of 
machinery, and that the motion of each plece is deter- 

1 The division of forces Into motional and positional fa introduced at 
p. 379. 
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mined not by the motion of one repe alone, but by that of 
several, and suppOse, further, that all this machinery is 
silent and utterly unknbwn to-the men at the ropes, who 
can only see as far as the hofes'in the floor above them. 

Supposing all this, what is the stientific daty of the 
men below. They have full command of the ropes, but 
of nothing else. "They can give eaclf rope any position 
and any velocity, and they can estimate its momentum, 
by stopping “ll the ropes at'once, and feeling what sort of 
tug.each rope gives. If they take the trouble to ascertain 
how much work they have to do in order ‘to drag the 
ropes down to & given set of positions, and to express this 
in terms of these itlons, they hive found the potential 
energy of the system in terms of the known co-ordinates. 
If they then find the tug on any one rope arising from a 
velocity ‘equal to unity communicated to itself or to any 
other rope, they can express the kinetic energy in terms 
of the,co-ordinatés and velocities. ~ ~ 

"These data are sufficient to determine the motion of 


: every one of the ropes when it and all the others are actéd 


on by any given forces. This is all that the men at the 
To can ever know, If the machinery above has more 
degrees of freedom than there are ropes, the co-ordinates 
which express these degrees of freedom must be ignored. 
"There is'no help for it. x 

Óf course, if there are co-ordinates for which there are 
no ropes; but which enter into the expression for the 
energy, then, if the motion of these co-ordinates is 
periodic, there will be “adynamic vibrations” communi- 
cated to the ropes, and by these the men below will know 
that there is something peculiar going on above them. 
But if they pull the ropes in proper time, they can either 
quiet these adynamic vibrations or strengthen them, so 


: that in this case these-co-ordinates cannot be ignored. 


There are other cases, however, in which the conditions 
for the ignoratión of co-ordinates strictly apply. For 
instance, if an opaque and apparently rigid body contains 
in a cavity within it an accurately balanced body, mounted 
on frictionless pivots, and previously s set in rapid rotation, 
the co-ordinate which expresses the angular positlon of 
this body is one which-we are compelled to ignore, because 
wo have no means of ascertsining" it. ' An unscientific 
person on receiving this body into his hands would imme- 
diately conclüdethat it was bewitched. A disciple of the 
northern wixards would" prefer to say, that the body was 


" subject to gyrostatic domination’ ` 


Of' the sections on'cycloidal motions of iia v 
can only here say that the investigation of the Sanda 
of molecules by means of their’ ‘vibrations, as indicated by 

pic observations, will bd’ ‘greatly assisted by a 


_ Spectrosco 
thorough study of this part ‘of the volume, 


* Wü'have not space-to:say anything of what to many 


. readers must be one of the most interesting parts of the 


book—that on continuous calculating machines, in whith 
pure rolling friction is taken from thé ¢lass of ‘undvoid- 
able evils, and raised to the rank of one "Of thé most |" 
powerful: ‘aids to science. Rolling and ‘sliding have been 
more than‘ once combined in the hope of obtaining accu- 

rate medsutetients, but-the combination is fatal to. accu- 
racy, “and these new machines, one at least of which has 
been actuallpcohstructed and used, are'the fit in which 
pure tolling frictiorrhas had fair pldy given it as à method 
of mechanically accurate Integration, 


A method is also given of enbai a number of disk, 
globe, and cylinder integrators, so as to form a machine 
the motions of two pieces of which are related to each 
other by a differential equation of any given form, 
These’ machines all work in a purely statical manner, 
that is, in such a way that the kinetic energy of the system 
is not an essential element in the practical theory of 
the machine (as in the case of pendulums, &c.), but has 
to be ‘taken into account only in-order to -estimate the 


magnitude of the tangential forces at the points of 


contact which, might, if great enough, produce slipping 
between the surfaces, cepisse of a machine, 
which wil go as slowly as may be necessary to -keep 


.pace with our powers of thought, motions may be calcu- 


lated; Ue phases of which. te nate pasi hefore Taipo 
rapidly to be followed by us, 

‘In the original preface some indications were given of 
what we were to expect in the remaining three volunies of 
the work. We'hope that the reason why this part of the 
preface is omitted in the new edition 1s that the work will 
now go on so steadily that it wil bo unnecessary 1b 
preface performance by promfse. 

J. CLERK MAXWELL 


o ©” ARTIFICIAL MANURES 


Ox Artificial Manures,. their Chemical Selection, and 


Scientific Application to Agriculture, A Series of 
Lectures given at the Experimental'Farm at Vincennes, 
during 1867 and 1874-5. By M. Georges Ville. "Trans- 
lated and Edited by W.- Crookes, F. Re: (London : 
Longmans and Go;, 1879.) 
Te who take up this volume with the hope of finding 
thé chemistry of artificial manures fully treated will 


‘be much disappointed. Not, only are many of the ¢ com. 


monest manures ly, mentioned, but some of the 
most important and practical, dspects of the subject are 
never noticed. . The bepaviour of ‘manures after they 
come in contact with the sofl is surely of thé greatest im- 
portance, ` Chemical invéstigations have’ long £go proved 
that some of the ingredients of manure—as phosphoric 
acid and potash—are firmly kehi in coffibination' by the 
soll, while others—as nitric acid, chlotine, and soda—are 
fesbly retained, and readily pass-away in the "drainage 
water after rain. ‘It has also been abundantly proved 
that though ammonia is firmly retained „by a fertile soil, 
it rapidly undergoes conversion intd ‘nitric acld,"which is 
easily washed out; "The practical conclusich ffotn ‘these 
facts is plain. Diffüsible manures must be‘applied only 
wher the crop “can "mak i use cfthem;: Now, 
though M. Ville speaks: volumin ously concerning the ap- 
plication of phosphates, nitrates, and aintnonium salts, no 
reference to the facte just indicated is to be found in his 
book, beyond the inére “staterhent ‘that “chy is capable of 
temporarily potash and ammonia, ' 

The lectures of M. Ville are“ chieay” occupied by the 
“Consideration of the] present state of agriculture" in Frànce, 
pnd by the tion of a«syst&m of artificial 
manuring of which he regards himself as the invéntor. 


"The condition of French agriculture is clearly, asa whole, 


very low ; the existenicé of tlie" peasant and pr farmer 
s.only' maintained by the exercise of much thriftiness 
and self- denial. To irhprove*this aondition M. Ville very 
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properly recommends the consolidation of the land in 
large farms, and the liberal use of artificial manures, — 

‘The “normal manure” which M. Ville recommends is 
in its simplest form a mixture of superphosphate, salt- 
petre, and gypsum, thus supplying nitrogen, phosphoric 
acid, potash, and lime. Instead of employing the nitrate 
of potassium, a mixture of nitrate of sodium.or sulphate 
of ammonium with chloride of potassium may be substi- 
tuted; the manure then -becomes a “normal homologotis 
manure.” This normal manure embraces all the chief 
elements of plant food which it may be necessary to apply 
to the land., It is unnecessary, however, to apply the 
entire mixture to every crop, Each crop demands a pre- 
ponderance of, che-or other of the constituents of the 
. Manure; this “dominant” constituent is therefore in- 
- creased when the manure is prepared for a particular 
Crop; or the elements of the whole manure may be dis- 
tributed through a rotation of crops, each crop receiving 
the part specially suited to it. . Stated thus, we can only 
approve the recommendations.which M. Ville has made; 
they are in fact, in thtir last-named form, precisely carried 
out by ail our best farmers tn the ‘present day. Though, 
however, we have correctly stated the teachihg which 
may be gathered from his book, there are many passages 
in the lectures which urge the return to the land of all 
the potasb, phosphates, and lime which the crops have 
removed, a proceeding which is on many, soils quite un- 
necessary, and therefore, very unremunerative. ) 

M. Vile recommends that each farmer should set aside 
a small portion of his land'to be treated with experi- 
mental manures, One plot of this ground would receive 
the normal manure ; a second the same without nitrogen ; 
a third the same without phosphates ; a fourth the samé 
without potash; while another plot would be left entirely 
without manure, By growing crops on these plots the 
farmer wotld learn in the most certain manner what ele- 
ments of plant food were chiefly deficient in his soil in re- 
lation to the crops he wisfed to grow. This is excellent 
advice; no better could beegiven. It is only by such 
experiments that the true condition of thé soil can be 
revealed; and it is only by thus testing the effect of 
manures beforeeapplying them on a large scale that an 
economic return can reasonably be expected. France is 
apparently ahead of us in the practical use of such experi- 
ménts, Thanks to the centralisation which places the 
control of everything in the hands of the Government, 
field experiments of this description are now in progress 
in thirtysfour farming schools throughout the country, 
while simpler experiments on the effects of manures have 
been established in connection with 350 day schools. In 
England we have but one place at which such experiments 
are thoroughly qarried out, namely, Rothamsted. 

Are we, then, to credit M. Ville with the discovery of the 
great effect to be obtained from artificlal manures, or of 
the best mode of applying them? Ho claims for himself 
the honour .of having discovered. the principles he sets 
forth, and compares himself with Lavoisier, and his de- 
tractors with detractors of that great man, and con- 
cludes :-—“ Wé must time to compldte the work of 
justice, and give to €very one his groper place.” We 
wilin reply simply mention a few dates. The famous 
field experiments at Rothamsted commenced fh 1843 ; in 
the very first year trials wese made of the effects of phos- 
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phates, potassium, magnesium, and ammonium salts. 
These field experiments have been carrfed on continuously 
up to the present time, and: the fect of- every variety of 
combination-of manure Haf been shown in the fields de~ 
voted to wheat, barlèy, beans, clover, roots, pasture, and 
potatoes. That nitrogen should-form the. “dominant” 
constituent of a fhanure for wheat, and phosphates the 
dominant constituent of.a,manure for turnips, was clearly 
proved ein the first two.or three years of the experi- 
ments ; and by 1849 the character of potash as the proper 
dominaftt in the case of beans and clover was also estab- 
lished. With these experiments M. Ville is well ac- 
-quainted, Our last date shall be taken from his own, 
-book. The first field experiments made by M. Ville at 
-Vincennes commenced in 1860, i 

The book contains several extraordinary statements. 
It would. take too long to discuss M. Ville’s views as to 
the assimilation of the free nitrogen of the air by all 
crops, but especially. by the legurninosz ; immense quan- 
tities of nitrogen are, according to him, thus acquired. 
We are curious to know what authority he has for stating 
that when an animal is fed on hay one-third of the 
nitrogen is lost “in the act of digestion,’ and that 
another third is lost. during the fermentation, of the 
animal manure, so that only one-third of ‘the, original 
nitrogen is at last returned as manure to the land. 

We cannot conclude without calling attention to the 
extremely untrustworthy character of the figures through- 
out the book. On p. 54 the mould on an acre of soil 
weighs 400,000 tons ; on p. 180 it weighs 1,500 tons. On 
Pp. 353 the weight of resin ylelded by an acre of pine trees 
is given as 4-5 cwta, -but immediately after it is stated 
to be 1,122-1,540 lbs, The quantities of nitrogen to be 
applied are a complete puzzle. To take a single instance : 
On p. 238 we are told that to obtain a good crop of beet 
we must apply 7o.lbs. of nitrogen per acre. On p. 357 
the quantity -has risen to 176 Ibs. On pp. 367 and- 368 
the formuls for the beet manures are given; each formula 
is stated to contain 187 Ibs. of nitrogen; but on looking 

-at the ingredients only 83 and 85 lbs. of nitrogen are 
found to be contained by the ammonium salts and nitrates. 
employed. Finally,-on p. 374 we are told that the nitrogen. 
applied to beet should amount to 70-88 Ibs. per acre. 

What are we to believe?  ' j g 

Both the old and new ¢hemical notations are employed 
in the course of the book. u R. W. 








: OUR BOOK SHELF . 
Lecture on the Gault, By F. G. H. Price. (Taylor and 
Ffancis 1879.) |. 


THIS phlet contains considerably more than a lecture, 
Saboeying a list of the French and English works upon 
the' Gault, which have come: under the author's notice, 
and nearly forty pages of tables of-fossils. aml 

The description of the gault at Folkestone has been 
amplified from that read by the author before the Geo- 
logical Society.! He maintains his'subdivision of the gault 
at Folkestone into beds, and endeavours to correlate with 
them, to some extent, the gault to the wegt. The out- 
crop at Eastbourne is amm described, and found to 
contain an unexpectedly long list of fossils. The Black- 
down beds are included in the Gault, which is to be 
greatly regtetted, for there is every reason to suppose that 

: 1 Quart. $eurn, Geol. Ssc., 1974, vol. xxx. p. 342. M 
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they are of much newer, and mos? probably upper 
sand age: to tabulate their fauna with that of the 
t, lessens the wor value of the tables materially. 

he u gault only is thoufgitt to be present in the Isle 
of Wi 
known of the gault in the Midland Counties is collected 
together, and that of Cambridgeshire and the red chalk 
at Hunstanton is briefly described. A few pages are 
* devoted to the gault in France, a few lines to that of 
Switzerland®but no mention is made of any equivalents 
in Germany or in Belgium. The pamphlet contains in a 
compact form a deal of information upon the gault, which 
d have to be sought elsewhere in many publications, 

and it may prove of value to students at home and abroad. 
The author believes that the bands which are character- 
ised by fossils peculiar to them at Folkestone, can be 
traced elsewhere in England and in France. The range 


through the gault of most fossils is probably less restricted 
than 15 imagined, but some species are ap tly strictly 
confined to narrow zones at Folkestone, ough closel 


allied species abound in cretaceous rocks in Englan 
and even America. It is likely that zones of fossils were 
due to the gradual alteration of depth which enabled 
certain gregarious forms to exist on the spot for a very 
short time only after their first migration to it Their 
presence elsewhere would not prove that the zone was a 
continuous one; it would only indicate that at some 
period, not necessarily a synchronous one, the sea at that 
other spot had fulfilled the conditions of depth, &c., under 
which alone the particular ies could exist. The same 
vier ap lies to the idea upper gault only was de- 
‘posit the Isle of Wight. ere is nó reason to 
i se that d poonon did not proceed there in the lower 
quit age, an it is móre probable that the sea was, 
uring the whole ea period, only fitted to receive that 
form of silt, and those fossils which are known at Folke- 
stone as upper gault. The lower gault is spoken of by 
the author as a shallow sea deposit grad d ing 
to? the chalk, but the President of the Geological Society 
has stated his opinion that the gault is an extremely dee 
sea deposit, while Mr. Gwyn J ys has collected auch 
evidence to prove that the chalk was formed in shallow 
water. Whether we pagis them or not, the views of 


such distinguished men should find a place in a work 
intended to be exhaustive. 
Travels and Researches the Lakes and Mountains 


of Eastern and Central Africa. From the Journals of 

the Late J. Frederic Elton, H.B.M. Consul at Mosam- 

fe ited and Completed. by H. B. Cotterill. 
ips and Illustrations. (London: Murray, 1879.) 


ONE cannot read Consul Elton's Journals without feeling 
how great a loss his death has been not only to the cause 
of the native African, Dut to African exploration. Elton was 
only thirty-seven years of age when he succumbed to the 
hardships of African exploration, but he had already done 
more than his share of and useful work. The hand- 
some and beautifully illustrated volume before us,deals 
with bis observations and adventures in Africa from 1873, 
when he went to Zanzibar as Vice-Consul to his death in 
December, 1877, when trying to push from the north end 
of Lake Nyassa to the coast at Dar-es-Salaam: Much of 
the earlier of the volume tella of the work Elton did 
in, gei the slave-trade in the dominions of the 
Sultan of Zanzibar. In ont this work he had to 
visit most of the coast from Zanzibar to beyond Mozam- 
bique, as.well as Madagascar, and with the details of his 
- more immediate mission, is mixed & good deal of 


ripis a ‘information. He carried- on his works of 
enevolence and exploration on his appointment as Consul 
of Morambique. € chief novelty of the volume, how- 
ever, is in the second part, in w the *story of the 
journey from the north end of Lake Nyassa north-east to 
the coast is told. Here Elton, Cotterill, and their com- 


t, where itis 100 feet thick. The little that is |' 


, and made substantial : 
of African phy and 
is journey 


panions broke on fresh 
additions to our. know. 


he succumbed to what seemed sun-stroke, and was burl 
under the shade of a baobab in South Ushekke. Cotterill 
conducted the expedition to Bagamoyo, over what is com- 
paratively well-known In completing the narra- 
tive of the expedition and editing his late fellow-traveller's 
journals, in preference to publishing a narrative of his, 
own, he has acted with an hness which de- 
serves to be acknowledged. The book is altogether one of 
much interest. The Rev. A. E. ud M i Eum short 
Appendix on the Natural Higtory o un y, out 
Of which the asdves to the north o Nyassa mis Bo cates 


Conic Sections— The Method of Projections. By Rev. S. 
Bolton Kincaid, M.A. (London: Stanford, 1877.) 
THIS book has only recently met our noe it eal 

of a series of twenty-nine propositions pate! proofs 
many of the chief properties of the ellipse by the method 
of c projection. We have not come across any 
special novelty in the little book, nor have we detected 
many thotigh the lettering, from the use of like 
letters, we have found in many cases confusing. The 
Ae face the text, and the circle figure is over the 

pticalone; they are in many cases very roughly turned 
out by the engraver. 





LETTERS TO THE EDITOR 


ef, rejected manuscripts. No 

novice ts laher of ane e lont. ; 
[The Editor to keep their letters as 
as he pressure on kis space ts so great that it 


Es impossible otherwise to ensure the appearance 
Comet 1879 c (Swift) 


the star O.A. 3268, with a ring micrometer (power 35); on 
une 28 it was compared eight times with the star Dm + 719, 184 
means of a ber reticule with power 70. The comet has a 

near the centre which, on June 25, seemfed to me to 

be near to a ninth magnitude star; but on Tune 28 it 
was famter, although easy to observe with 
IIh, 30m. The diameter a to be 2' or 3' in my telescope 


Nds Inches: aperiare but I cannot see any trace of the tail 
ed by Mr. S The comet ix, hosrever, immersed in 

midnight, z 
Appt. Dec. 
+ 68 413; 


E 


1879. Appt. R.A. 
- 21 [] 

one 2 e II 5749 .. 49 371 

une II 39 20 251133 .. +71 521 

I, Vanbrugh Park, Blackheath G. L. TUPMAX 

ThegMechanical Theory of EaMh-Heat : 

28 to whether 

ite, it has 





years 
partherd edga i the Mendip ; 
éxceedingly disturbed. One seam of coal was 
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mid to have been pierced three times by a vertical shaft. Yet 
the coals are not anthracite. The Vobeter pits are very fiery. 
The Radstock where the coal is horizontal, not so ; but they 

are worked in beds. 
reference to the Commissianer's report to Parliamen 1871, 
Prestwich's report on the Nettle- 


tions are confirmed ; 

Hon peng alike attributed to these coal beda. 

question, of the mechanical theory 
refer Mr. Lesley to my 


On the Origin of Certain Granitoid Rocks 


IN a paper by me “On the Pre-Cambrian Rocks of Shropshire,” 
read bore the Geol Soclety on the irth inst, I call 
attention to certain id and gneissic rocks in Primrose Hill, 
at the south-west end of the Wrekin. Associated with these 
strata in such an Manner as to suggest an 
eruptive is a compact f: rock with minute quartz 
grains, Ist fint presumed to be a felsite. On 
submitting to Prof. Bonney, F.R.S., for microscopic 
examination, he declared the rock to be clastic, and closely 
allied to the halleflintas, which Dr. Hicks/essigns to his Arvonian 
p. Castain observations made in south-west Shro 
a ee ee 
types, and, on communicating my ons to Prof. 
; he stated that a similar connection had suggested 
by his mi examination. This morning I hammered 
over Primrose foot by foot, and I bave-the satisfaction of 
amo the fullest confirmation of our In the 
same the compact hillefimta is frequently mixed up with 
granitoidite and hornblendic gneiss. In some cases, the meta- 
morphism has taken ig indul ep uaria 
i Alga raring ; in others the tion occurs in 
nests, in taere isa gradual ansition in mass froni a 
to & granitic structure, of halleftinta into 
Wellington, Salop, June a1 “7 C. CALLAWAY 





Migrations of Birds 


I MOTICED some time ago a communication in NATURE re- 

this al au saling that it monid dba opp pada 
eE aliko naturalists would record any date they may 
have collected on this subject, For years now this matter has 


had my careful aftenton, and T forward & few notes 
for the lant two seasann, andalio. pul forward the hope that 
observers stationed in o the United Kingdom will 
contribute information of & nature, I would also say that 
the weather noted sfhphes to the night—the time, by the way, 
generally chosen for migratory movements. . 


Vernal Afigratien, 1878 


Dates. Species. 
A æ Wi æ oo In tekar ae for - 
pdl 4 m Gray Wagtail aai yo oe eee 


is 4 m Tres Pipit wes; noe” j- LQ full a and seen for fimt time, 
5 015 Redstart ms m ow In ful dee ee ee 
» 01$ Willow Warbler NEN ariel dae Mr ick 
ee: o Ousel me me ow Numerous and full of song. 

wo Wa chaf .. .. .. In anall numbers, westerly breezes, 


. very warn, 

gie lar seen ; woaterly breezes, 

vy 19 CUCKOO me we .. Heard and mew fi over the bumest 

A stroets of at 4.90 AM 
aes er, Ow sum 
» 032 Martin and Numerous, in c wth swallows 
Marto = = C] in the Derwent 

oo »8 me Blackcap Wi r =. First seen, bot gent; warm breeres, 
„o s m Whi m T. oe Seen for first tind weather dull, 


, 


$ S.E S ` 
» 39 Common Sendplper ... Sora for Gest trga e pairi, Ia Riyal ematter adh 


May 3m Landal . .. -~ Emm board, woather dull ay gloomy, 
» 6 m Spotted Flycatcher Firat wind direct, 
e Cal oit fter pedi 


Verna, Migration, 1879 


Dates. Species. Remarks. 
Fob. 10. Song Thruh . .. Arrtvedgin night; dark and cloudy, 


» TO m Blackbird m 0 "Arrive in ; dark and 
n SE cloudy, 


March so — Yellow Wagtsfi ~ ... Numerone. 
» 90 Prod Wi - » 
» 99  Wilow Warbler .. ... Ono specimen seen, somew bat fooble, 
. pipe MUS W, by S night d 
showery, mow only ground 
day before. Never known this 


no Hw 


F. 
len 
H ; 
ei 
d 
MS 


showery and dull, wind Éght from 
M Wheatear Gece, tees 
Boon Mis. ae tes moors, song. n 
xd a — Common Sandprper .. Rivelm and Redmires dame, in pals. 
‘Lhie species has been here some few 
.. Redstart .. . =. This bird bas now arrived, but only 
" z seen m gmallnaunbers. Cold easterly 
— Wryneck = s m Saw on Rivehln moors, solitary and 
P 2 i uttering rts winetling Cold 
E Heard m moadows; 
» S Landrail and me tay ce lat night md a caki 
throat = m ow sonth- ly breeze. 
» Is m Sand Martin. .. .. Skimming over the waters in small 
Ths is remark- 
ably lato , wind N.W. by W. 
I3 — Blackeap ww E in densest covers, and very 
This species is very late. 
South-westarly breeze, clear night. 
» 017 Martin. o — Saw a pair of these lurdes; they are 
very late zs compared with previous 
seasons, Southerly breeres and vary 
vy *4- Swift — p One seen an the borders of the Rivelin 
Moors, South-weaterly breeres and 
26 — Spotted Flycatcher One apecimez seen, eflent and scme- 
~ - specimen 
di what wary. N.W by W., kght, 
aad mocnolight might, 


Such are a few extracts, taken verias, from my note-book ; 
they might have been considerably increased, and the time of 
deperture noted, as well as the arrival of our winter migrants, t 
but I fear I have already trespassed on your valuable 
space. Fancy vue AEN EUER. 
fully discussed studied by your correspondents and readers ; 
for in that way many of the difficulties enshrouding the move- 
ments dt the feathered tribes will be overcome. 

Heeley, neer Sheffield, Jane 9 CHARLES DIXON 





Glow-worms v. Snails 


Your correspondent, Mr. R. S, Newall, has unconsciously 
reversed the natural condition of in his note (NATURE, 
vol. xx. p. 197). The i should have been as above. 
Sas ail i hed probably been attaçked by 

in question 1 a one 
of the glow-worms, which had fen orescent 
to it, and this occasioned the idea that it was 
showing es the body of the mollusk. Possibly in this case 
the may dave proved too large for the glow-worm. An 
allled insect, Driss Aavescens, somewhat rare in this country, 
and not luminous, ix, zo far as the female is concerned, seldom 

e 
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1220 ne NATURE 
fonnà excepting inside the shells of species of Heir, the animal 
of which it ha prerioasiy deronred, R. MCLACHLAN 
june27  , ae 
owe criaradh RG. Ne dul ta n the wrong tack, 
T think. mb adu dde deca the endl ead abt 
wice wersd, : 
In Kirby and S 's “Entomol 7 rad: Snails give 
sustenance toD ie e, and its singular apte 


mods female ig the larva sate, as well sa to the larvie of glowe 
worms, Ti lt not probeble that the same food sults tho Imago 
state of the insect? 

-I heave often found glow-worms in snail shells, and have always 
cae singa and ll 1o be the mtu fod ofthe Zang 
fit noctiluca R. GREENWOOD PENNY ' 

Biordi Devon" 





Ds E His and Glow.files 


C Mz, NEWALL may be, perhaps, interested with the following 
extrac from Darna tanic Garden,” Canto lv. p. 149, 


UM san, m some-seasons of the year, the freies are 
san in great abundance. When they settle on 
iroand. Hie 


bull-frog greedily devours them; w. seems 
a have given ER i a curions, though cruel method of 
wad d. MU charcoal be thrown 
EEEN e even leap at them, 
Fir pls a e e a id P Mii 


“I was told.a few days ago of a cat which used to search for 
and eat glow-wormas. It was that sbe took them for 


Fights GxozGx HENSLOW 
‘Intellect in Brutes GA rA wee 
"detallan Mace of sagucity in'& cat has just been re- 
Map to: me by a fiend whois both. the ouk send la Gee 
hier ee Ragus Vecchia, in 
fe ote to be Oe provide fuod foz-tho cat ; the 
wagers to cater for himself, and was tell known as 
thief in urhood, One day ono of the children was 
being s "io. achool without any breakfast ; the cat, 
hbn sobbi ing for ae i istely went off, and returned 


a piece of perad he tad stolen rom a baka kard bf , and 
RT The same thing 


along a 
the threshold 2 oe pe 

Op rang he tad Uo ne a Tee ot ei 

was constantly catching birds on the roof, slept with some pet 


_ birds in a cage without attempting to touch them. 


Í ix Cpe for thé -pleasure grounds 


r 


Ragusa, Austria, June 18 MARGARET EVANS- 
I axnp you the follo instance of intelligence In dogs — 
Last summer, when on a visit at the château o y soni Den 


M. Richud, Waddington, Deputé, near Rouen, I had taken a 
walk in the grounds, accompanied by some of the family, and 
two favourite dogs, named respectively Minos and Rhadaman- 
thus, followed the party, as usual, throughout the stroll When 
Dearg nS Donee; n ag my grand-daughter ro- 
marked that. Minos had-lost hus collar,’ perty came toa 
debating whether it was worth while tó go back on a search- 
are somewhat exten- 
Pi he dopa feed eat rambling Aray Kogi the patiaa 
Hane grass, ‘Both Minos and Rhadamanthus er genie | 
to listen RR debate. aa Ae e A ope Pipini 
venture, , without saying a word to the dogs, the party com- 
e a ue v pa ue cet go and n 


ng, 
roma fied with his h painted downward 
grass.: Naturally he was followed. The nd 
eria cota wit tho cota Could any of man, under 
similar circumstances, have displayed more thoughtful sagueity 
tha did exck of the above dogs on the abore occasion? The 


one thought she was not wanted, and having had enough play, 
wisely went home, whilst the ona EUR that his presence 
searching party. -~ 

ago, I heard from a gentleman, 
Newfoundland dog, belonging 
one night by ite owner lying 
concealed.under his bed—a circumstance, because the 
dog was forbidden to enter the house at night. The owner, 
rud ; pot to disturb 


perf 
Dani of his, was 0 


events. It was not long before a sound was heard in the: par 
mge, seen oor 
opened, 


own servant, who, accompanied &nother fellow, wus there 
for the purpose af robbery. CHAS. PoPHAM MILES 
Vicarage, Mo: 





Won i a gle peg hes i have been 
E z 


room he 
Dei ioci ridi riot te. ph 


compliment that had ever been paid to him. 


Soak ys ago a fine arts exhibition was held’ a Derby. : (A 

portrait of a Derby artist, Wright, was thus : "The 

musa E of te sadias by ie this, n Jot of pictures upon 
oor Q. studio, the óf the t" 
Derby licking Tins Ci 








^- 


` Butterfly Swarms 


WITH reference tothe swarms of butterflies referred to by M, 
Pu NATTEN, yol e DM mere Ed 
menon that Fanan carai i this yer vay very common In the 
south of England. isi di "known to all English 
pepe ei aca deae some’ seasons it occurs in 
CE See Served evr gro 
is to be seeg. 
Last season (1878) I saw no specimens, nor did I hear of any 
about here, It seems, fhgrefore—in sucht a bed season for 
insects as the present—imposible to consider-the abundance of 
the species in England to be the result of ‘local fecundity.” 
na GP the rala Ja Bilal due o xul cpuica or 
abundance of the species in due to local causes or 
migration ? , J. H. A, Jenit 
4, East Street, Lewes, July 1 . t 
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THE KILBURN. SHOW 


I5 ts ce to estimate the disadvantages with which 
Agricultural Exhibition at Kilburn has had to 

Dd Aes large a show must always be somewhat 
unwieldy, however skilfully planned, but the melancholy 
wet season has enormously increased the difficulties of 
nA Sparen. and we may add that fairly to study the 

ents and miscellaneous exhibitg was quite 08- 
ab up to the time of our going to pin A few jottings 
set down at random concerning such instruments, opera- 
tions, and specimens as drew our attention while-in the 
yard on Monday must sufiĉe on the present. occasion. 
Visitors were supposed to view the exhibits from the 
avenues between the long rows of sheds; but {these 
avenues, once were transformed into roads of mud 
a | ees cee on of matter between tie solid and liq vidi 
states, There were no paths cross the sheds, aad 
most of the fn and other thar exhibits were not ae 
arranged as to pproachfble on more than one aide, 
the difficulty of examining objects of interest was fre’ 
quently insurmountable. « 


\ 
| 
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Perhaps the comparative loan collection Se 
ments is the most noticéable feature of thé whole show. 
The paucity of labels and the filthy conn ehe 

d notwithstanding, the rollers, plou&y,, harrows, 

threshing, winnowing, and reaping fhachines, are 
full of interest. Of the actual specimens sh&w; but few 
if any, date back further than the last centuky while the 
majority belong to the first half of the Present. The 
reapers, including Bell’s reaper of 1826, form an in- 
structive series, 

When, about the year 1850, steam was 


; for soming more 


icultural operations, immense 


impetus was given to the improvement of : . 
Richard Trevithick's portable en made at eee 
Foundry, in 1811, and put upon Sir Hawkins's 


farm at Trevithen for working a threshing nf; chine js an’ 


historical agricultural relic far too curious th pe 
to return, after the Kilburn Show is closed, t its prosaic 
duties in Cornwall ` It should be secured f 
Museum at South Kensington. It must 

ing the practical ue ot seno 
of steam tvg, 
studied jn this loan collection and in the Modem inple 





See t India 
duces 40 million quarters of wheat, of hich Ste ta 


millions were 1 
wheat of the whole world is at the mo 
quarters; and that the United 


e demand for 
but 25 million 
dom requires an 
addition to her 
6 quantity. Had chemical 
yses. moi these samples of Indian wheat, to- 
ether with their mill-products, been added to this exhibit, 
it would have been still mare instyuctive. 

In the same shed with the Indian wheats there are 
shown a series of seventeen cases illustrative of the com- 
p and nutntion of the*human body. These are 

t by the South Kensington Museum and from what is 
known as the “ Circulating Food Collection." It consti- 
tutes a small replica of the most characteristic parts of 
the Food Collecfion at Bethnal Green, and like the latter, 
has been arranged and fully described by Prof. Church. 
It supplies in an exact yet popular form an immense 
amount of information concerning the elements and com- 
pounds of the human body and of food; and concerning 
the amount and nature of à day's ration, the equivalents 
of the analysis and adulteration of alimentary pro- 
ducts, qualities and testing of waters. It has been 
lent to several provincial exhibitions already, and forms 
an admirable instrument of popular instruction. ! 

Turning to another department of the show we noti 
amongst the raw materials used in the manutaciire of 
manure, some Xpecimens.of native phosphates which 
claim our attention. The search for anything that can 
be made into superphosphate has certainly most 
exhausting. As one supply fails a new one is discovered. 
The Canadian apatites shown at Kilburn are very fine. 
Some hexagonal prisms and pure blue ine masses 
are quite museum specimens Some samples of what 
are called Rygsiane coprolites are exhikited on Stand 


615. They large, and have a well-marked radiate 
pl al a ling that gftgn seen in irom 
pyrites. ` . 


We do not recollect ever having before seen the seed of 
the locust bean, Cerhfonia siliqua, prepared for food b 
simple splitting, as skown in a finë sample (No. 11,081) 


NA TURE 


farm imple- | on Stand 595. Some Specimens of selected or pedigree 


— 


- 
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wheat, on Stand 629, are noticeab 
The artificial drymg of hay 

likely to be more extensivtl) employed before long. Mr. 
W. A. Gibbs, the inwentor, shows some im forms 
of his implement for this purpose. They effectually’ 

rid of the excess of maisture in the materials submi to 
the process of artificial desiccation without stewing them. 


d some other crops is 


eOne machine can dry out ipsc of water from hay.at 
y 


the rate*of twenty loads & 
which a model 1s also shown, is ially adapted for 
de. c manures, hops, and fruit. 
t is impossible to do justice, in a single set of brief 
ings like the present, to any of the subjects we have 
died. We can but direct attention to some of thee 
characteristic features of the stands, and to two or three 
out of the thousands of specimens shown, We should like 
to have dwelt upon numbers of inventions to which we 
have no space to allude; but we cannot in from 
noticing the exquisitely ingenious application of hydraulic 
pressure to the automatic opening, and, what is more 
curious, the automatic closing, of entrance gates by the 
pressure of the passing vehicle. The interval between the 
opening and the spontaneous closing of these gates can 
moreover be ted to a nicety by a previous ad- 
justment. A working model of this invention will 
found at Stand 141, the patentee being W. Walton, of 
Runiley, Manchester. We must also note a aas 
chromolithographic diagram of the colours acquired by 
the metal in tempering steel from the straw proper 
to “scrapers for brass” hs of orange, red, 
and purple to the deep blue of “springs.” This was 
issued as a supplement to the /ronsmonger of April 5, 1879, 
and is shown at Kilburn on the stand appropriated to that 


paper. 

We have not space to speak of the many admirable 
features of the showyard, nor even of the d little 
train of steam tramcars working on rails of less than two 
fect gange. But we may return to the subject of the 
Kilburn Show next week. 


Another ent, of 





MAJOR PINTOS AFRICAN YOURNEY 


AJOR SERPA PINTO has been lectyring in Lisbon 
to a distinguished aydience on his journey across 
Africa from Benguella to Durban. He a ises for the 
disjointed character of hjs lecture, far which he no time 
to pre and which, therefore, cannot be taken as any- 
thing a ST aioe of the results of ia are 
There is some ood of his soon being in London; 
and probably then he may give us a more systematic’ 
account of What ho has besa al le to gather in the inter- 
esting region through which he A good deal has 
been said of pua natural history and collections 
he has made, and H these be such as they have been re- 
presented, science will certainly be much indebted to the 
gallant Major, who has tried to revive the glories of.the 
old days when Portugal was in thefront of exploring 
nations. A good many difficulties were met with at the 
beginning as usual, Major Pinto deemed it advisable 
to separate himself from his companions Ivens-and 
Capello, who took a more northern route, and as they had 
various scientific instruments with them, Including such 
as were suitable for observations in terrestrial magnetism, 
possibly they may have some important contributions to 
make to science. 

It is difficult to make much out of Major Pinto’s 
rambling talk, which often reminds us of the vague and 
wo stories told by the simple travejlers of old. He 
certainly seems to have made important rectifications in 
FUSE d a of South-West África, especially of that 
flat table- 12° S. and 18° E., where within a few 
ye one can drink of the water of the sources of the 

bes, Coanra, and Cubango, and where it can easily 
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be conceived that in wet seasons*the oozing waters will 
have some difficulty in making up their minds whether to 
take their course to the Atlantic, the Indian Ocean, or by 
the Cubango south to the sands*of the Kalahari Desert. 
Mer Pinto'sreal starting-point was Bihé, the eastern limit 
of Portuguese West Africa. Going south and east by the 
Kalahari Desert, through the ‘fran he came upon 
the scene of the lo-Zulu strife, and was safely carted 
to Durban. He suffered the usual hardships of desertion 
by followers, Starvation, figh ing hostile tribes, andnarrow 
escapes from cataracts. To the west of Bihé. he disco- 
vered the source of the Cubango, which, he states, loses 
itself in the Kalahari Desert, after overflowing to form 
Lakes Ngami and Macaricari, the latter of which is some- 
etimes dried up. There is no connection, he says, between 
the Cubango and Cuando, the latter, after receiving many 
- feeders, finding its way to the Zambesi, where, at its 
mouth Livingstone gave it the name-of Chobé “A 
deal of his information Pinto seems to have derived 
a map drawn bya Bihé native. The river Cuqueima, he 
tells us, is an affluent of the Coanza, west of the Cubango. 
At.its source the Cuando is a little rill, but soon becomes 
navigable, many of its tributaries being navigable also. 
Going through Ungo-é-Ungo, between the Cuango and 
Upper Zambesi, he found the ground all miry, an immense 
marsh ; “ water covered ing." From the Bihean's 
map he found that the most southern source of the Lualaba 
lies between those of the Liambai, or Zambesi, and 
the Luengué, and in 12? S. Jat, “like those of the other 
rivers of Africa.” The Luen or ue, the ‘ Cafue” 
of Livingstone, a tributary of the left of the Zambesi, 
the Major states, has not a single cataract, and should 
form the real key to Central Africa. The river that con- 
nects Lakes Bangweolo and Moero, he states, is not the 
Lualaba, but the Luapula; did not Livingstone say so? 
Lualaba, Pinto says, is the name given to the west arm, 
which extends to 12° south, and must be considered the 
real source of the Congo and not the Chambeze, which 
enters the east end o Lake lo. On a recent 
mp of Africa, we find the Lualaba placed as described, 
and as to which is the source of the Congo, it is a matter 
of opinion as to what “ source" means. 
The Zambesi seems to be more notorious for cataracts 
than even the Lualaba— Congo; Pinto and his men 


descended thirty-seven ; he saw thirty in the space of an 
hour and a “that had never mentioned by 
any one." 


the junction of the Cuando and Zambesi, Major 
Pinto found an English naturalist from the Cape, Dr. 
Bradshaw, “who was reduced to the greatest misery," 
wandering about barefoot, and carrying in his hands a pair 
of shoes, with only a taztered shirt and a pair of trousers on, 


`~ Dr. Bradshaw s extreme misery he seems to have borne 


with Ere he gravely presented his carte-de- 
visite, taken in don,to his ese fellow-explorer. 
He was shooting birds and collecting animals for *the 
English museums.” Near the same place a French 
missionary family:befriended the sorely beset traveller, 
and helped bim ont of his difficulties. At the beginnin of 
his journey, at Caconda, he met another naturalist, a 
Portuguese, Anchietta, who has been twelve years in 
Africa, and “has enriched one of the best African 
museums in the world, that of the Lisbon Polytechnic 
School, which is under the direction of Dr, Bocage.” 
. Have the treasures of this African Museum ever been 
described? Anchietta was more fortunate than the 
miserable English naturalist, who received the major in 
his drawers. The Portuguese, on the contrary, received 
his compatriot “in the woods, wearing a white necktie 
and a dress coat, and offered us tea in cups of porcelain 
of Sèvres.” Sull Anchietta, with all his attention in the 
wilds of Africa to the usages of ceremonious Europe, 
seems to be a hard-working naturalist. 
The only other pomt in Major Pinto’s lecture we need 


ice ia hi ion as to a race of white Africans, 
ee ns : to the reader what Stanley says about. 
the white jnPabitants of the lofty mountai near the 
Albert N a. We shall let the Major tell what he 
: “T one day noticed that one of the carriers was a white 
man. He befOnged to a race entirely unknown up to the 
t day. | À great white people exists in South Africa. 
eir name ji? Cassequer ; they are whiter than the Cau- 
; d in place of hair have their heads covered, 
Mts of very short wool, Their cheek-bones 
ed eyes like those ee Chinese. The 
ely robust. When they di an 
men are erT kane the shaft is completely buried in the 
animal’s body, TPey live on roots and the chase, and it 
is only when these supplies fail them that they hold any 
relations with the neighbouring un the Ambuelas, from 
whom they obtain food in exchange for v The Cas- 
sequeres are’ 22 entirely nomadic race, and never sleep 
two nights inthe same encampment. They are the only 
ple in Afi that do not cook their food in pots, 
ey wander about, in groups of from four to six i- 
lies, over all Phe territory ee iwen the Cuchi and 
the Cubango; . It would seem frem a crossing of the 
Cassequeres With the negroes ef other races, spragg those 
"ümlatioss of she South whom the English bushmen. 
The latter are? however, better off than the Cassequeres, 
and use pots if cooking their food, while their dispositions 
are good, thoyg e quite opposed to civilisation." 

t BH ot oubt the accuracy of the Major's observa- 
tons, though a should require to know more of the. 
curious peopl na eu of before pronouncing on their 

igin and : : 
. "ill be jor Pi i 
d seen prd Major Pinto, while hardly 






example to do what she the E apd 
tion of that part of Africa which the 
back gurden of her West Coast colonies. 





THE COMPARATIVE ANATOMY OF MAN? 
el. 


. 

HUMAN anatomy, as ordinarily taught, has for its 

end simply the knowledge of the structure of the 
body of the man we have most to deal with in our prac- 
tice, that is, the Euro man, in hi9 usual a 
develope No cognisance is taken of the deviations, 
from this ordinary but known type, except as individual, 
variations, which have their cipal interest in any 
interference they may cause with our diagnosis or treat- 
ment of the diseases or injuries to which our frame is, 
liable. 

The comparative anatomy of man goes beyond this. 
Instead of aiming at describing a general average man, 
by overlooking, or ely eliminating, all deviations 
from the normal stan , it is specially occupied in 
studying the differences between one man and another, 
estimating and classifying these differences, and esae 
discriminating between such differences as are only indi- 
vidual variations (variations which, when extreme, are 
relegated to the department of the teratologist) and those 
that are inherited, and so become characters of distmct 
groups and races of the human species. Physical 
anthropology, moreover, extends its range beyond merely 
comparing end pentire these icing d of structure. 
It also ies itself with endeavpuring Yo trace their 
cause, and the cycumstances which may occasion their 
modifications. B deiode also, to form a classifica- 
tion of thedifferent groups of mankind, and so to throw 

1 Abstract of Prof. Flower’s Hunteriag Lectutts, delivered at the Royal 
College of Saryeons, commenang on Wednesday, Mach x 


e 
* 
* : ? 
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ht upon the history and development of the peaa | section showing it to be flattened and ellipti while 
‘These are all exceedingly difficult .and complicated | straight hair is more or less cylindrical. ed have 
problems. . robably been isolated frqm all other races for a great 

As an example of one of the problems which the enecot time, mondi it"is likely that Australia was once 

student of the Comparative Anatomy of Man sets him- | inhabited by a e resembling them. . 
self, may be quoted the relation of the size of the brain The islands of the Pacific Ocean proper are inhabited 
to that of the rest of the body in different races and | by two extremelyedistinct and different races, which are, 
different individuals. An important contribution to this | however, often much intermixed. One of these, the 
much-vered question appeared in the last number of the 4 Papuans or Melanesians, are very like n having 
French Revue d' Anthropologie, by M. Gustave Le Bon, | woolly hair, broad noses and mouths, and Wo orbits, the 
in which the author, among other things, endeavoured to | skullis long and narrow, and more like the Australian 
Show that in lower races, and uncivilised conditions of the | type. *The other—the true Polynesin—of which the 
higher races, the brains of men and women were compara- | Samoans and Tongans may be as the best types, 
tively equal in size and weight, but that with elevation in | have. more or less straight hair, and in many respects, 
the scale and advance of culture, the differences between | resemble the Malays ; their heads are round, and they» 
the sexes in the women’s brain remaining station- | have a fine high face, with a long and narrow nose and a 
ary, while that of the men augmented. There are, how- | round short mouth. These latter are much more highly 
ever, some fallacies in the statistics quoted in support of | civilised than any bf the races described above; when 
this proposition, which might apply to the women of | they were discovered, at the end of last century, they had 
‘France, alth not to so great a à as M. Le Bon | houses, clothes, domestic animals, canoes, &c. 
.seems to imply. The lecturer showed that in England, It seems very probable that these islands were once 
according to best information yet obtained, the pro- 
portional size of the female brain to the male was as 9 to 
10, very nearly the‘same as in the lowest and least culti- 
„vated of the races quoted èy M. Le Bon. 

As regards the relative size of the head in men, it seems 
probable from the investigations of Mr. Francis Galton 
And others, that on the whole men with the greatest 
amount of intellectual capacity have large hea aithongh 
this is by no means always the case. Small- 

uently accompanied by great s 

he Australians were deicibed du Ist year's lectures, 
but as they are a very interesting race, being both socially 
.and physically the most different from ourselves, it may 
-be as well to go over some of their principal- characters 


Their habits are very primi their only domestic 
. animal being the native dog, us only weapons the 

e eee and ance, having no bows and 
 AITOWS. ve not acquired the art of pottery 
.making. One of their principal characteristics is the 
.small size of the brain-cavity compared with that of a 
European, the largest not comihg up to the size of the 
average Italian peasant. Since last year five Australian 
skulls have been added tq the museum, which are all 
arany characteristic of the race. The average capa- 


of these five is 1,234 c.c., while the average of 
orig hopes ee TE 
. An c istic of the skull is that it is long and 
.narrow; the cephalic index, or relation of the greatest 
breadth in the parietal region to the extreme length, 
. Which is taken as 100, being on the average 7I or 72. 
. The super-orbital ridges are extremely pronounced, and 
the orbits are elongated, and short Ln above down- 
. wards. The nose is short and wide below, and the jaws 
project forwards. The skin of these people is dark, and 
_ their hair is black, but not curly. 
The Tasmanians are in some respects allied to the 
































inhabited’ much more extensively by Melanesians, the 
Polynesians having colonised those which extend from 
the Sandwich Islands, on the north, to New Zealand, on 
the south, and having in most cases replaced the original 
race. Mixtures have also taken place, as in the Maories 
of New Zealand. 

A few details must now be given about the methods of 
measuring the capacity of crania. This is a much more 
difficult operation than might at first sight be supposed, 
The best method seems to be that used by Mr. Busk, 
vir, filling the skull with rape or mustard seed, which is 
then measured with an instrument called a choremometer. 
It should always be filled to a, maximum, a funnel of a 
certain aperture being used, and the seed belng well 
shaken and pressed in, as a difference of three or four 
cubic inches may be made if these precautions are not 
attended to. 

The capacity of a skull, as well as its extreme dimen- 
sions, varies much in proportion as it is wet or dry. One 
which measured 520 li millimetres in circumference 
in summer Increased 7 millimetres in winter. 






Australians, and in others differ tly from them. oda 
Tasmania was discovered in 1642 by Abel Tasman, but (inte as 


it was not untit 1777, when Capt. Cook visited it, that the 
‘intercourse between the ish and the Tasmanians 
. commenced, In 1803 it became an English colony. The 
race is now entirely extinct, the last man having died in 
. 1 and the last woman in 1876. 
. nfortunately, but few skulls have been preserved, and 
"e have very little information about this curious and 
. interesting gc ‘Their habits seem tq have been very 
. primitive; tey had no domestic animals, not even the 
. native dog, and no oomerang, thejr qnly weapons being 
a lance and a club or “araddy. » 
. The skull is characteristic, the parietal a being 
' broader than in t of the Australians, and, hair is 
. woolly, something like that of a negro, a microscopic 
e 
s e 


Side view of skull of male Australian. VV, horizontal line, corresponding w fth 
viscalax s; A, &bvoolar , S, spinal point, or base of nasal spino ; 
N, pasion, or centre of to-na&sel suture, G, glabella ; DA ORAN 
or centre of super-arbiral hne; Br, or union of coronal 
sagittal sutures. L, lambda, or of and sagittal sn’ ures; 
O, occip.tal Bolat; ta, minie or centro df external guditory 


meatus or centre , margin of foramen $ 
ie wacom tpt ere a otal (7) parea (P), amom (SP 
The circumference of à skull is taken by passing a tape 
round it from a point called by Broca the opiryon, which 
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is the centre of a line taken just above the supre-orbital 
ridge or glabella, to the RO (point, or most prominent 
point of the occiput, e division commonly made be- 
tween the anterior and postetidr parts of the skull is by 
aline drawn from the middle of the external auditory 
meatus, or awricular point, to tlie bregma, or point where 
the coronal and sagittal sutures mee, The skull of a 
gorilla differs greatly from that of a Euro in the dimi- 
nution of portion situated behind this line, and the 
Australian ium a ches the former Where it 
differs from the latter, the posterior half being smaller 
than in the E bes 
The facial angle, or angle made by the profile with a 
, horizontal line, is obtained by placing the skull in such a 
e position that the axis of vision is horizontal. This is 
.done by passing a rod exactly through the centre of the 
-anterior opening of the orbit, and through the optic 
foramen, By means of a square, the amount of a 
tion in front of-or behind any given point can then be 

The three points forming what is known as the facial 
triangle, are the daston, or centre of the anterior margi 
of the foramen magnum, the sasion, or centre of the 
fronto-nasal suture, and the afveolar point, or middle 
point of the Spee jaw. The! is usually taken from 
the Vox hic ut some take it from the glabella. The 
brea tepant breadth in the parietal region. 

Narrow are called dolichocephalic, and broad 

.ones brachycephalic. Taking the length as. 100, if the 
index of breadth is above £o the skull 1s brachycephalic ; 
if below, 75, dolichocephalic; while. if it lies -between 
these numbers it is called wesocephalic. 

The height is taken from the basion to the bregma. ~: 

"The form of the orbityvaries much.. The orbital index, 
or relation of the length'(taken as 100) to the breadth, is 
very low in the Australians, the. average being about 8o. 
The form of the nose is characteristic both in races and 
individuals; the width compared with the height fives 
the nasal index. This varies much in individuals but 
general averages are very im t The average. nasal 
index of Australians is 57. Broca calls those races whose 
nasal index is lower than 48, Zejforkine; between this 
and 53, wterorkine ; and above 53, platyrhine. 

The name mefofic has been given by Broca to those 
skulls in which tbe suture between the frontals remains 
open in the adult. It generally closes up at the end of a 
year or two, and if it does not unite then, it rarely does 
afterwards, In European races this metopism is seen in 
about one cranium in ten, while in Australians and other 
low races it is extremely rare, as in monkeys. 

The different races of men have been classified into 
two great fours according to the character of the hair, 
viz, the trichi, or woolly-haired people, and the 
Leioiricki, or smooth-haired people. Mr. Charles Stewart 
has shown that, besides the difference in the microscopical 
structure of woolly and straight hair already mentioned, 
there isa difference in their mode of growth. The follicle 
in which an ordinary hair is developed is straight, while 
in the case of on it is curved, thus giving the 
hair a spiral twist. The woolly-haired people inhabit the 
greater part of Africa, and also a chain of islands extend- 

from Tasmania to New Guinea and the Andaman 
Islands, These latter, or oceanic negroes, differ con- 
siderably from the former, or African negroes, and also 
differ very much among themselves. They may be divided 
into two distinct branches, an eastern and a western, 
and it is very difficult to determine whether they all arose 
from the e stock. In the eastern branch the people 
are nearly all characterised by high, narrow heads; much 
compressed at the sides, and features resembling the 
Australians 


The Museum of the -College of Surgeons’ has lately 


received an interesting addition to the collection, viz., a 
dried man, painted red and otherwise ornamenjed, and 
. 
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fixed on a sort of hurdle, which was found in a hut on 
Darnley Island, in Torres Strait. The head of this man 
13 less dolichocephalic than that of most Papuans, but it 
had probably been artificially compressed in infapcy, 
many of these people having this pecular custom. "The 
mouth is large and projecting, but the nose is better 
formed than in the Australians. i 

When the Spaniards took the Philippine Islands they 
found them chiefly inhabited by Malays, but also in the” 
wilder s by a small race which they named Negritos. 
These have black i VE woolly hair, and negro- 
like features. They perhaps extend as far north as to the 
south of Japan, but they are best marked in the Andaman 
Islands, where the race retains its fen ^ 

The Andaman Islands consist of a long narrow chain 


-of four principal islands, the Great Andamans, separated 


by narrow channels, as well as some smaller ones, called 
the Little Andamans. The first reliable notice of these 
islands is by some old Arab voyagers in the oth century. 
No European traveller visited them until the end of last 
century. In 1788 a convict station was established at the 
south end, at a place which was called Cornwallis. - his 
was soon abandoned, and another setjlement made on the 
north. This, again, however, was given up, and it was 
not until November, 1857, fhat the Governmént once 
more took up the question and established a settlement 
on the site of Cornwallis, which is now called Fort Blair, 
For four or five years the natives were very shy, and 
the accounts of them are very unsatisfactory, They are 
now, however, becoming civilised, the English governors 
having built houses for them, and allowing them a certain 


‘quantity of food. - 
. Although this chain of islands is o 
Re are a3 man 


about ro 
as nine distinct tribes 
erent languages. During the last year Mr. 
sent over a valuable collection of their manu-- 
factures, and these.show that in some respects they 
occupy a higher grade of civilisation than the Australians, 
Tasmanians, &c. - : 

In the Little Andamans the people built beehive-like 
houses, but in the Great Andamans they had no perma- 
nanent houses or clothes, the substitute for the latter 
being a thick coat of mud and pig’s grease. A good deal 
of taste is shown in the manner in which this clothing is 
ornamented, one man beirfgeseen with half the body red 
and the other half yellowish, and ornamented by zigag 
lines. A favourite ornament is a necklace made of the 
finger-bones of deceased relatives. K 

The Polynesians have a very general custom of pre- 
serving the bodies both of friends and enemies ; -the 
Borneans preserve their enemies, but the Andamanese 

ive the preference to their friends, A widow often wears 
fer husband's skull round her neck as an ornament. 

The Andamanese do not cultivate the ground, but th 
are very expert with the bow and arrow. They cook their- 
food, which consists principally of wild pigs and fish. 
They make can hollowed out-of the trunks of trees, 
and also a rough kind of pottery, simply moulded by the 
hand. There 1s no proof that they ever practised canni- 
balism, notwithstanding the frequency with which the 
charge has been brought against them. 

There is much difference in the descriptions of travel- 
lers of the features and general characters of these 
people; some say that they are*all very much alike, and 
others that they vary considerably both in form and fea- 
tures and character of hair, which is usually extremely 
black, close, and woolly, A section shows it to be nearly 


as flat as that af a South African Bushm They, how- 
ever, generally keep their heads da ipe photographs 
hitherto sent to Kusope show a very close general resem- 


blance. The head is round, the forehead broad and 
upright, the nose small and straight, and the lips not very 
thick or pun . They are a Very 8 race, the 
average height being under five feet, the women being 
: . 
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‘shorter than the men. There are, in fact, only three 
other races which are equal or approximate to them in 
smallness, viz., the Bushmen, the inhabitants of Tierra 
del Fuego; and the La e name of Mincopis has 
often been applied to t peo people but it does not appear 
to be now used in the islan 

(To be continued.) 





. ON POLLEN PLANTS 

TH evolution of the vegetable cell—using the word 

‘evolution as defined by, Herbert Spencer—is a 
subject of immense interest that is now engaging the 
attention of some of the most scientific of the botanists. 
While the im 
structure and cell-development can: never be over-esti- 
mated, yet in these more recent one we are oy 
inde to the original and remarkable es of 
Eduard Strasburger, which have thrown a flood of light 
on the subject, and opened out for it new and as yet 
untrodden ‘by-paths. His thoughtful work, “Ueber 


of every student. If is not here purposed to analyse the 
contents of this volume, now more than eighteen months 
on our Shelves, but in it, fear somewhat overlooked, 
wo find the subject of the cellular- structure of the “ pollen 
grains" in the angiosperms first mentio 

very recent times, and we are glad to se i that the 


facts relating thereto have been recently restudied, and in |, s 
under the |. 


some detail, by Fredr. Elfving, of Helsingf 
eye of Strasburger, and in his physiological laboratory at 


Jens. ' $us f 
We adopt for convenience theordinarily, received division |. 


of plants, m-which the flowering plants; or those having the 
erat ae EA connection’ with piene 

` separated from the so-called flowerless. p 
the sex-cells are formed on thallomes... All the more 
recent manuals of botany assert that thestwo groups of 
the’ former, the 


osperms and the angi are 
differentiated, the one from theother, by pore ngu rand 


peculiarities relating to their-reproductive systems. One 
of these is that in the former the pollen-grams are mnlti- 
cellulàr, and that in the latter the pollen-grains are uni- 
cellular, a nice, and It ought to be an easily ascertained dis- 
tinction, but unfortunately one that turns out on investiga- 
tion not at all true. In the pollen-grains, or, as we would 
prefer to call them, the pollen-plants of the gymnosperms, 
there are all the essentials of an adult and independent 
form, that is to say; the protoplasmic contents of the pollen 
plant divide into two or more cells, of which one takes upon 
itself the growth and functions of the pollen tube, and the 
other remains with no such functional power, but at most 


ches 
t insi 
grain there is but a single protoplasmic mass which gives 
rise to the pollen tube. Bo far as this difference in the 

ollen it will now prbbably not be again insisted on, 
or xpi A at the very copious figures drawn from nature 
by Mr. Elfving will satisfy the most sceptical that the 
us pollen-grain is really a compound body, 


poblanos in 1877, It is still most 
e 


en to ragk as*a thallus, and in which, as in the 
gymn there both functional and vegetative 
cells. e researches’ culminating ip tis memoir. were 


chiefly made during the summer session of 1878 in the 

Botanical Institute at Jena. The pollen was cleared 

by means of a 1 per cent. solution of osmic acid, 

and then stained and*.preserved in a carmine-glycerine 
. 





t researches of Carl Nägeli on cel- |: 
-(4 in figure 
also, that Pt Butomus umbe 


Befruchtung und rm, ought to be in the hands |- 


ath m] - 


are |- 
ts, in which L. - 


fluid. . If the -outer -coat be not too _densé,; the con- 
tents can. be -seen through it-,after from» one to two 
days steeping. in osmig, acid. In order;to see the 
of the pollen recourse must be had to arti- 

cial culture ; for this many sorts of solutions 
were used, and these o different degiees of con- 
densation, but inethe-end the author came back to a 
simple solution of 1 to 25 per cent. of . Some 
polen Rao required but weak solutions, gthers strong 
ones. e strength of the solution found in certain cases 
most useful is given in the details of the experiments. 
The culture upon most were generally made in the dark, 
but some grown in daylight 


wu acra ep de 
su EAA ft o orchids are referred to as 


“met with iH ‘some twenty-three es of plants are re- 
ted. Of these we select that of Z3sba gesneriana, 
in which the vegetative cell happens to very large 


and it very frequently divides, as seen at B, 
7 latus (c), showing the 


i t4 - s 





etative cell dnd the.tube. In this figure the side 
walls des ot esented.. The chief results of these 
researches are collected t as follows :—The pollen- 
grain in the angiosperms mes divided into two cells, 
generally a larger and a smaller one; the latter, the 

y ive" cell, by a further division, becomes deve- 
lube into a two- or often a three-celled thallome. This 
vegetative ‘cell, or these- cls are only sepa- 
rated from the cell by- a. wall of-cortical plasm, 
(ectoplasm, Vines), but this, in particular instances, can 
become formed into a firmer membrane (cellulose ?). The 
pollen tube is the result of an outgrowth of the larger cell. 

In the'gradual growth of this it may happen that the 
vegetative cell or cells will wander into the pollen tube, 
the wall of the larger cell having become obliterated, or 
they will remain free in the cavity of the mother-cell, 
becoming spindle or half-moon-s , i 

The nuclei are often peculiarly ioned, but with the 
exception of the Cyperacése no instance of a division of 
the nucleus of the larger cell was observed. 

All the pollen described by Elfving belong to the 
sections either of the “‘ wind-wafted” or the .''insect- 
borne" forms. The study of the structure of the pollen 
pab of such cleistogamous flowers as those recenti 

escribed by Bennett, such as some of the violets, T 
sorrel, &c., may reveal some int ing facts. In them 
there would seem to bea greater individuality ; the very 
behaviour of their pollen tubes is so different that they would 
a as if they had a more independent basis ; but thisis 

er a subject for research than for conjecture, In the 
meanwhile we may note how many apparently sure land- 
marks have keen, ts the botanist’s country, lately thrown 
down by the researches of eng, Strasburger, and 
now Elfwng. -It will be difficult by an 


y toinvent ngatly- ' 


-~ distance from the sun. 
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worded definitions to separate the sub-jangdoms, classes, 
and sub-classes of the vegetable kingdom. Modern re- 
search is now all destructive, nor seems it to have a 
thought as yet of proceeding orf the lines of scientific con- 
struction. E. PERCEVAL WRIGHT 





OUR ASTRONOMICAL COLUMN ° 


LI e . 
OLBERS’ COMET OF 1815.—The Royal Society of 
Sciences of Haarlem have offered a “prize for aenew de- 
‘termination of the elements of this comet, founded upon 
the whole series of observations which remain in a form 
admitting of more accurate reduction they have yet 
received, by the use of improved oan of the com- 
parison stars and a calculation of the effect of perturba- 
tions, while the comet was visible, with the more precise 
yalues of the planetary masses which we now possess. 
Bessel, in his final memoir upon this comet, not only in- 
vestigated the elements of the orbit from the ensemble of 
the observations in the form in which they were known 
to'him in 1815, but essayed to determine the effect of 
pce attraction upon the epoch of next return to peri- 
elion, which he fixed to February 9, 1887, but he found 
that the period of revolution resulüng from the observa- 
tions in 1815, was liable to a probable error of + 101 days. 
Unless the. seml-axis major admits of determination 
within narrower limits, a recomputation of the perturba- 
tions would lose much of its value and interest, and 
accordingly the Haarlem Society, in stating the terms of 
the prize, limit the investigation now demanded to a 
definitive calculation of the orbit of the comet in 
1815, at least we so understand the notification in 
Asironomische Naghrt. ,No.2,264. Allusion is made to 
NATURE, vol. xix. pp. 268, 366, where we gave references 
to publications in which the o ions of this comet 
that admit of a new reduction are to be found. The 
Society at the same time offer a prize for a critical exami- 
nation of Serpieri's theory of the zodiacal light, “especially 
if itis to be sought within or without the earth's atmo- 
sphere," and it does not clearly appear from the article 
in the Astronomische Ni 7 whether one prire is 
intended to a ply to the two subjects; we can hardly 
suppose that this is the case, as it seems unlikely that any 
one person would engage upon problems of so widely 
different a character. 


Tar NEw COMET.—The elements of the comet dis- 
covered by Mr. Lewis Swift do not bear resemblance to 
those of any comet previously computed, and it does not 
appear that the body is one of any ial interest. The 
perihelion passage took place to the end of April, 
and the comet 1s now slowly receding from the earth. 
From the direction of its path, so far as position is con- 
cerned, it might remain visible for a considerable time, 
but its brightness is stated to be sensibly diminishing. 


THE COMET 1759 (III.).—The following orbit of this 
comet by Mr. Hind rests upon a new reduction of some 
of the o ations made at Paris, and upon Cassini de 
"Thury's last observation as given by Pingré. 

Perihelion passage, 1759, Dec, 16 84108 G.M. T. 


Longitude of perihelion — ... 138 28 35 | Mean equinox 
o» node .. 7950 4 1760'0. 
Inclmation ... .. 6. 6. tee 4, 52 3I 
Log. perthelion distance... .. REAT 
Motlon—retrogrede, y 


This is the comet which became suddenly visible in 
Western Europe on January 8, 1 when its distance 
from the:earth was within 0075 of the earth's mean 


VARIABLE STARS.—The following are Greenwich times 
of geocentric minima of Algol according to Prof. Schön- 
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feld’s elements, from the middle of July to the middle of: 
October :— 


h m h m. h m 
July 1s . I2 29'2 | Aug. 27 ... I2 37'4 | Sept. 22.. 7 54* 
18.. 9178 30... 9 ayg | Oct 6... 15 57 
Aug. 4... I4. fr | Sept I6... 14 17a 9..12 463 
7. IO 57:7 I9... II 58 12... 9 34'9^ 
24 ... I5 48°9 


The rise in brightness of Mira Cert to its maximum on 
E sens II may be well observed this summer. 
S cri will be at a minimum on September 18 at 10h. 4m. 
On the variations of the latter star SchOnfeld's memoir 
isset &t Mannheim in 1872 may be advantageously 
consulte . 





GEOGRAPHICAL NOTES 


THE new number of the Geographical Society's periodi- 
cal contains Mr. Keith Johnston's notes on * Native 
Routes in East Africa, from Dar-es-Salaam towards Lake 
Nyassa,” accompanied by a very interesting map, in 
which are embodied bx cipue gleaned 2n Mr. 
goon from native travellers, This PpS is followed 

Prof. Geikie’s lecture on geogpaphical evolution, of 
which an abstract ap NATURE, vol xix. p. 490, 
and several pages m due to a not véry happy 
attempt to present the salient geographical features of 
Mr. Ryall’s account of his explorations in Western Thibet, 
which forms one of the appendices of the General Report 
of the operations of the Survey of India for 1877-8. 
Among the geographical notes we find intimations that 
the science lectures are to be discontinued, and that the 
Council have arranged to provide means of instruction 
and training for intending travellers. There is also a 
note of Mr. M. C. Doughty’s visit to El-Hejjer, a reported 
Troglodyte city in North-west Arabia, which disposes of 
singular fables that have been accepted by some learned 
Onentalists. < " 1 

THE quéstidri of the availability of elephants in African 
exploration, lately so much discussed, is now about to be 
put to the crucial test of experiment, The four elephants 

resented by the Indian Government to the King of the 

Belgian for the use ofhis expedition have arrived safely 
at ibar, and have been Pinded near Dar-es-Salaam, 
not, however, without seme difficulty, as the following 
extract from a letter written by a uo who witnessed the 
scene will show :—“ We never thought the first elephant 
could get alive to shore. It swam more than a mile in 
distance, and was in the water for mere than an hour. 
Long afer it was half way it would keep round 
and trying to come back to the ship. I cannot describe 
to you the excitement there was on board. I fairly cried 
once with anxiety and excitement, it would have been too 
horrible to see it drowned! It tried to climb up the 
sbip's side once. It was pouring with rain, which made 
things seem more dismal; we were all wet through, but 
nobody cared. We had to get our experience as we went 
on, as no one knew anything about elephants on landing. 
We aye ie the other three much better, and made the 
Captain the ship nearer in shore. Capt: Carter has 
stayed over there to take the elephants to Dar-es-Salaam, 
a distance of four miles, and will stay to see them com- 
fortably settled.” 

THE Novoye Vremya gives*some further news as to the 

ogress of the Russian traveller, Col Prjevalsky. The 
distance from the Saisan port to the River ign in 
the southern Altai poni accomplished by the 
Colonel towards the end of Aprik tract is & 
barren desert, having neither flgra nor though the 
banks of the; River Urungu were found to bear some 
slight i of ions As for the climate, Col. | 
Perala descabes it as characterised by frost at night- | 
time, with heat and storms during’the day. Eight degrees 
of frost in the morning were often followed by 20 deg. of 
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‘heat at noon. Nevertheless, the scientific labours of the 
expedition had great su the country being explored 
in all directions, and the gallant Colonel only hopes to 
attain as fruitful results in Thibet. He intended ad- 
vancing to Barkul and Chami, as the shortest way through 

.-the southern Altai range. 


FROM the Annual Report upon the Survey of the Northern 
MEC ae one HP eae i River, in 
of Major C. B. Comsto t H. M. Adams, 
we learn that on Lake Erie the tri i tion has been 
carried from Cleveland, Ohio, to the west end of the lake, 
The topogra hy and hydrography have been extended to 
include all of the Américan shore, and the Canadian shore 
from Detroit River to Point Pelé. A base-line has been 
measured near Chicago and the connecting Sanpa 
east has been completed to White Pigeon, Mi The 
latitude and longitude of Memphis, Tenn., have been de- 
termined, and in connection with Capt. W. S. Stanton, 
United States Engin the longitudes of Fort Laramie, 
Wyo., Camp Robinson, Neb., Deadwood, Dak., have 
been determined. The survey of the Mississippi River 
has been carried from Mound City, above een A 
Scanlon’s Landing, Ark., and a line of precise levels 
been completed from Memphis, Tenn., to Austin, Miss. 
A chart of Lake Ontario, coast charts Nos. 1 and 2 Lake 
Ontario, coast charts Nos. 7, 8, and 9 Lake Michi 
and detail charts Nos. 1, 2, 3, 4, 5, 6, and 7 Mississippi 
River have been completed. 


In his last report from Saigon, Mr. Consul Tremlett 
states that the water communication between Saigon, 
Cholon, and the western provinces of French Cochin 
China being very circuitous and inadequate to the traffic, 
the Canal of Cho-goo has been cut from Ch to 
Soug-tra, being six miles in length and 110 feet 
This canal is of immense im ce to the country be- 
tween the River Donnai the Mei-Kong. Another 
short canal is to be cut near the junction of the Viaco and 
“Soir-ap, two arms of the: Donnai. Mr. Tremlett also 
mentions that a canal which did not attract much atten- 
tion was opened in 1876, connecting the lower and upper 
branches of the Mei-Kong ; it is 34 miles long, and ges 

the 


a more direct course from the south-western parts 
colony to Cholon, the great centre of traffic. 
ERNEST MARNO, the well-Known Austrian traveller in 


Africa, who originally formed one of the staff ofthe Belgian | 


expedition under the late Capt. hasrecently been 
Eq pups deputyegovernor of the province of Galabat in 
e Ese M. uad eee traveller, has 
one to the region of the Upper Nile, the special object of 
Fis journey iene meteorological investigations. 


Messrs. S. T. LEIGH AND Co., of Sydney, have issued 
a map which will be very useful to persons visiting 
Australia during the approaching exhibition. It shows 
the Great Western Railway of New South Wales crossing 
the Blue Mountains, from the Nepean River to Bowen- 
fells, also the localities and natural features of greatest 
general interest. The map has been compiled on the 
scale of one geographical mile to an inch by Mr, E, Du 
Faur, and is intended to bares vgs some fine photo- 
graphs of the same region which Mr. Du Faur published 
about two years ba The more remarkable go 
ee among the mouhtains are“ illustrated by dark 


No. 1 of the new volume (36) of Glodus has the first 
of a series of articles.on the Island of Chigs, by Dr. Ad. 
Testevuide, of fhat island. There are two papers of 
considerable ethnologicfl interest : one by M. Andrée on 
the ethnological boundaries in France, and the other by 
Dr. Jung, mentioned in next note, on Australian types 
„and sketches. Among the news are some details con- 
cerning Severtzov' s second journey in the Pamir, 


* AUSTRALIEN UND "NEUSEELAND" is the title of an 
historical, phical, and statisical sketch by Dr. Car 
E. Jung, which has just been published at Leipzig (O. 
Mutze), with ten illustratidhs. 


LAST YEARS SOLAR ECLIPSE! 


WE have received an interesting account of the ob- 

-* servations made d the late eclip% in Texas, 
under the direction of Mr. Waldo. The first part of the 
Report i$ chiefly taken up with an account of the deter- 
mination of the geographical position of Fort Worth. 
The second part contains the reports of the various ob- 
servers. Mr. Waldo gives a description of the photo- e 
graphs obtained. Unfortunately the camera had no pro 
Clockwork. An ingenious, though most likely 5 

ent was used to correct the sun's motion in, 

i while his motion in azimuth was left to take care 
of i Each point more luminous than the remainder 
of the sun's corona is therefore drawn out Into a line ; but. 
this outline of the moon's edge at the beginning and end 
of totality is sufficient to determine the position of these 
brighter points. An attempt was made to obtain photo- 
graphic evidence of the polarisation of the coro by, 
inserting a double image prism between the lenses of the 
camera, The result was doubtful. The ots 
were examined by Prof. Pickeriüg, who found inequalities 
in them, which, as far as they go, tend to indicate a tan- 
gare iure but in the opinion of Dr. Hastings, 

e evidence is not conclusive. 

Mr. R. W. Willson observed the corona through a 
3-inch telescope. By an oversight a red shade was not. 
removed before totality. "Through shade the corona 
seemed to have a pretty well-defined limit about four or 
five minutes from the moon'slimb. After the shade had 
been removed, other portions of the corona could be. 
seen, the light of which was nearly as intense as that 
near the sun's limb; while the ring, which alone was 
visible eus in the shade, was not distinguished from the 
other parts of the corona. These observations would in- 
dicate that there is more red light in the corona near the 
body of the sun than away from it; and this observation 
is confirmed by Prof. S. H. Lockett, who, in a letter to 
Mr. Waldo, calls the outer corona “more bluish-white * 
than the inner corona. ; 

Prof. J. H. Rees made some scopic observations 


Mis e aro pra aperi o bright lines were seen ; 
but on widening the slit daak lines were noticed, amongst 


them caporal C and D. 

Mr. W. H. Pulstec Dade also some opic ob- 
servations. He noticed the reversal of the Fraunhofer 
lines with a tangential slit, and from the length of these 
lines he determined approximately the thickness of the 
reversing layer to be a 524 es. No observations 
could be made during totality, as the image of the corona 
on the slit was lost, and could not be found again. The 
mischief was caused originally by one of the lamps, which 
went éut just before totality. Moral: Don't trust to any 
lamps during eclipse observations, There is always a 
gust of wind at the beginning of totglity, which is pretty 
sure to extinguish lamps, 

Mr. Seagrave could see the inner corona about thirty 
seconds before totality. 

Several gentlemen have sent in sketches of the corona, 
which are given on the last of the four plates accompany~ 
ing the report. The peser plates are taken up by an 
enlarged copy of the best photograph obtained, by a 
sketch illustrating Mr. Willson’s report, and by a sketch. 
of the corona made by Prof. Lockett. ^ 

ARTHUR SCHUSTER 


of the Observations of the Total Solar Eclrpse, Jnly so, 1878 
Edited by L Waldo. (Cambodge. J. Wik 
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MOLECULAR PHYSICS IN HIGH VACUA 


WHEN I was asked, a fnonth or two ago, to illustrate in this 
theatre some of my recent researches on molecular physics 
in high vacua, I exclaimed, “How is it possible to bring such a 
ae worthily before a Royal Institution audience when none 
ents can be seen more than three feet off?” If 
iet am fortunate. enough to show al the experiments to 
thoe rho are not far distant, ed if T mese in making most 
of them visible at the far end of the theatre, such a success will 
piu ir dos the great kindness of yorir late secrefuy, 
Spottiswoode, who has placed at my. his 
inductiont-cofl—not only for this lecture, but for 
past in my own laborztory—thus enabling me to pre 
Eins and vaotaa tabes On aaile s lange as {0 Te 


7 e aIl anxiety so far as the experimental illastrations are concerned, 


bing the special researches in molecular ph 
. which I propose to illustrate this evening, it is 
a brief outline of one small de of the modern theory of 
the constitutlon of gases. It is not easy to make clear the kinetic 
theory, but I will try to simplify it in this way :— 
I Have in a large box a swarm of bees, each bee ind 
its fellow, ff about in all manner of directions with very 
different vel ‘The bees are so crowded that they can only 
fly a very shoct ee ee ee oe 
$ they are constantly in 
collision, so they rebound from each other with altered velocities 
and in different directions, and when: these collisions take place 
against the sides of the box is produced. If I take 
some of the bees out of the box, the distance which each indi- 


viduel bee will be able to fly before it comes into contact with its i 


Beigbbont wil. be ter than when the box was full of bees; 
if I remove a great marn of the bees I inciease to a con- 
siderable extent the g that each can fly without a 
collision. This distance Will’ call tHe bee's sean free 
D di n m uu 
when the bees aie few the mean free 
uoc inversely proportional to 
sent, Let us now imagine dia 
a eboney of tie o i ae diis 
equally. The sme number of bees 
impacts on the diaphragm will be equal; and the mean speed of 
the bees being the mime, the pressure will be identical on each 
aide of the diaphragm, and it will not move. 
Let me now warm one side of this division so as to let it 
communicate extra energy to a bes when it touches it, As 
before, a bee will strike the diaphragm with its normal mean 
velocity, bat will be dnven back with extra velocity, the reaction 
prose ap increase of areal Mo diaphragm: It will be 
und, however, that althongh the diaphragm 1s free to move, 
the extia strength of the recoil on the warm side does not pro- 
duce any motion, This at first cu te ee ER 
"of Fs and reaction The explanation is not 
difficult to understand. The itch fly away from the dia- 
have drawn energy from it, and therefore move quicker 
than those which are coming towards it; they beat back the 
crowd to a greater distance, and keep a greater number from 
striking the diap Ner to the hested side of the dia- 
the density is less than the average, while beyond the 
th the density is above the average, and this’ greater 
etowalug extends to all ethar parts of the bax: Thus it rus 
that the extra energy ofthe impacta sgalart the warm side of the 
diaphragm is compensated by the increased number of 
Impacts on the decl side. In spite therefore of the increased 
activity communicated to & portion of the bees, the pressure on 
the two sides of the diaphragm will remain the same. This 
represents what occurs when the extent of the box containing the 
bees is so great; com with the mean free path, that the 
abrupt in the velocities of those bees which rebound from 
the walls of the box produces only an insensible influence on the 
motions of bees at so great a distance as the dia 
as sa Gar tee eel tea de Gach 
bees from our box, still keeping the dia 
side. The bees getting fewer the co 
freuen and die dtaes tach bee can dy before s 
n bour longer nger, e crowding in 
aeti vor ie ant jun. The com 
~ diminish, and Ha warmed sido of tha diap 
1 A short-hand report of a lactme delivered at the 
Friday, Apn) 4, t879. By Wilfiam Crookes, F.R.S. 


ort; 
th will be longer, the 
number of bees pre- 
to be introduced 

e number of bees 
on each side, the 


ÓJpeco 
the same fhar*the ideal la 
judi aeterne and diuinbldh. 


tendency to be beaten back. A point will at last be reached on 
the warm alde; whet the mean free path of tho becs will De long 
enough to admit of their dashing right across from the diaphragm 
to the side of the bor, without meeting more than a certain 
een bees in their flight, In this case the bees 
longer fy in the same direction as before. They 
sip abe deways, and more forwards and backwards 
Biren tie bested ioe of ths diag and the opposed wall 
of the bor. Der or tili e eating, motion, and also 
because they will thereby Jess eifectually 
ig in from the ien, euis Do on the 
aee ES jen 
2nd on part of the box 
qe aA in front of it. Hence the 
pressure ‘on the hot side will now-ea- 
ceed thet-on the cool side of the dia- 
phregm, which will consequently have 
a backward movement communicated 


to it, 

^ Ima diminish the aize of the bees 
as much as €, and. by correspond- 
ingly increasing.their number the mean 
free path will remain the same, In- 
o eae a o 
cules, and instead of having a few 
hundreds or thOasands in the bax let 
me have millions ahd billions and tril- 
lions; and if we' also diminish the 
mean free path to a considerable ex- 
tent, we get a rough outline of the 
kinetic theory of gases. {I may just 
mention that the mean free ics 
molecules in gir, at the o 

sure, is the ten-thousandth ofa mii 
mme) 


ter proportionate 


ears ago I had the honour of 

Tetore yoi heranlia of ome 

on the radiometer, Let 

me now take up the subject where I 
then left off. I have here two radio- 
meters which have been rotating be- 

fore you under the influence of a strong light shining upon 


The ion of the movement of the radiometer is this— 
ling pon the backene ie of tho vtae becomes th 
n the blackened side of the vanes, becomes absor 
Eur rales the teniperahiroof tho Glick dde tthis Cine. 
A a Jecules which come in contact with 


ity and premure i4 a a the fly of the radiometer to 


eae believed that a well-known appearance obcerved 
in yacuum is closely related to'the phenomena of the mean 
* 








Fx. a 


free path of the molecules. When he segue pole examined 
PERSE Lapi Es 
tube, a dark space is seen to surrou/mi Dad This dark 
Sate hand eae al as the vacuum is varied, 
molecular pressure in the 
As the one is perceived 
by the mind's eye to ge gre, s6: ie other d seen’ by the 
to increase in size. If the vacuum is insufficient to 
Sey radidmióter:to tarn, (hs pana of electricity shows 
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that the “dark space” has shrunk to small dimensions, It is a 
natural inference that the dark space is the mean free path of 
the molecules of the residual gus. 

The radiometer which has just been turning under the influence 
of the lime-hght is not of the ordinary kind Fig. will ex- 
plain its construction. 

It is similar to an ordinary radiometer with aluminium disks 
for vanes, each disk coated on one side with a film of mica. The 
fly is supported by a hard steel instead of cup, and the 
needle point on w it works is connected by means of a wire 
with a platinum terminal sealed into the glass. At the top of the 
radiometer bulb a second terminal is sealed in, "The radiometer 
can therefore be connected with an induction-coil, the movable 
fly being made the negative iie 

As soon as the pressure is reduced to a few millims. of mer- 
uda halo of velvety violet hght forms on the metallic side 

vanes, the mica aide remaining dark. As the pressure 
diminishes, a dark space is sen to separate the violet halo from 
the metal. AA Murs oF DAT a SOli this DATE space em 
tends to the glass, and posilive rotation commences. On con- 
tinuing the exhaustion the further widens out and 
appears io flatten itself aia he glass, when the rotation 
becomes very rapid. 

You percelve a dark space behind eech vane and moving 
round with it, In the first ex radiation from the lime- 
p iiec oa the meta tio ml es of the vanes, produced a layer 

molecala: pressme which @rove the fly round; so here the 
induction-current has ced molecular excitement at the sur- 
face of the vanes the negative pole, extending up to the 
"A en the negative pole ia it 

the negative in rapid rotation it is not to 

eee this dark spa rays reda cite is uiis de du 

space will be visible to all The tube, as you will see 

(Fir: a), haw a pole in the cette ie tho fori of 

a metal and other poles st esch end. The centre pole is 

made negative; and the two end poles connected together are 

' made the tive terminal The dark space will be in the 

centre, ramet Ga niot yey Arie icicle sare 
extends only a little distance on each side of the 

in the centre. When the exhaustion is very Sion 
tube before you, and I turn on the coil, the dark space is seen 
to extend for about two mches on each side of the pole. 

Mrd desi tho imdution spark acids illummeting 
the lines of caused by the excitement of the 

Bs live pole. Meg ramis *of this dark spece—nesr]y two 

—1s the measure of the mean fes path between successive 
collisions of the molecules of the residual gas. The erman 

Hog gle which the negatively Ciecenne decides rebound 

© excited pole keeps badk the more slowly moving mole- 
cules which are ad towards that pole. The conflict 
occurs at the boundary of the dark where the luminous 
margin beais witpess to the of 

I will endeavour to throw on the screen an illustration of this 
dark space. A stream of water falls from a small jet on to a 
horizontal plate of glass. The water spreads over the plate 
and forms a thin film, The jot of water in thé centre, from the 
velocity of its fall, drives the film of water before it on all sides,* 
raising it into a nng-ahaped heap. As I diminish the force of 
the jet the ring conhacts ; this is equivalent to the exhaustion 

less. en I increase the force of water the ex- 

ds in size, the effect being analogous to an increase o 

min my tubes. The extra of tha falling particles 
of water drives the in ees o= ate petore Birin, and 
raises a ridge round the acl pore 
aoa M (a ths dick space © heen tt 

If, instead of a fiat disk, a metal cup is used for the negative 
pole, the successive appearances on erha the tube are 
somewhat different. Tos velvety velvety violet halo forms over each 
side of the cup, Oe narra the dark 
widens out, retaining almost exact] pe of the cu e 
Tight magin of the dark space Deore Kohsinrated at the 
concave side of the cup to e luminous focus, and widens out at 
the convex side, When the dark is 
the cup, its online forms an elli peo 
the focal point. Insiġ» the luminous boundary a dark violet 
light can be seen con 
on the other side of the focus, spreading beyond the 
the dark the whole appearance being strikifigly 
the rays tie ean etiededl Hem. contare niierer prac oer 
foggy atmosphere, This proves Seamer important point; it 
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shows that the molecules thrown off the excited negative pole 
leare it in a direction elmost normal to the surface. 

I can illustrate this ‘ot me molecular tays D7 aù 

3) is a representation of the 

which is before It contains, as a negative pole, a 

T This is connected 


ending at the mera A terminal, c. 


( 
BE 
PN 
i 
e 
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At the u end of the tube is another terminal, d. The induc- 
tion-coll is connected so that the heml-cylinder is negative and 
the upper pole ve, and when exhausted to a sufficient extent, 
as is the case with this tube, the projection of the molecular rays 
to a focus is very y shown. The rays are driven from 
the hemi-cylinder in a directlon normal to its surface ; they come 
to a focus end then diverge, tracing thelr path in briliant green 
phosphorescence on the surface of 
Wn will notice that the tuys. whlch woh ject from the negative 
Sole end crow inthe centre hare a get oreen Eren eppesrance ; that 
A ied escena ol e glass. At a 
on phenomena ordinary vacuum 
E E penton spark passes them—an liche ud 
ance of cloudy luminosity and of stra 8 
a Nodo ade vince d cem uA TOI E 
tube, and with such 2 vacuum as I am working with in these 
experiments—sbout a millionth part of an atmosphere— the inner 
ee gd poe iei glows vih emiel green phosphorescence, the 
intensity of with the P elion of the vacuum, 
icr xy begia to oy much before the Boo condh of an 
about a milhonth of en atmosphere the phos- 
Dhorescanee is very rong and after hai lt begins o diminish 


Fia. 4. 
until there are not enough molecules left to allow the spark 


to 
Behr ae whch wil wv p Danube apne 
of the green phosphorescence of the glass on the of 
perfection of the vacuum (Fig. 4). The two poles are at a and 
s «'omillionth of an atmosphare m= 9 90076 mili 
f here = r 
1315789 mlkonths of an etmosp See 


=I 


1,000,000 n os n 


+ s 5” n 
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À and at the end (c) isa small supp¥mentary tube connected oe comes ue that the tube is non-conducting. 


with the other by a narrow aperture, and solid caustic | I now warm the and liberate a trace of aqueous 
potash. The tube has beewtexhansted to a very polat, and vapour, Sede mese and the green phos- 
_ the potesh heated so as to drive off moisture and o the dishes out along the of the tube. I continue ` 


Hie Vey aa to oriye G More Bere tho potash. The green. 
: fainter, and now a ware of iy over 

See a get narrower, 
ie tae tube in the I ot Panos 





the potash tube. Now a ware t appears on the 

glass at the other end, sweeping on and driving the last pale 

Cop cu a the tube glows over its 

whole green . Would time 

x iow Img voe it bero yor show the green growing. 
; bat time" 


required for the absorption of the last traces of vapour by the. 
pn, Ed. USE on to the next subject. 


This green phi k 
my thoughts, and I have striven to 
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vacuum. Exhaustion has then teen recommenced, and the 
alternate heating and exhaustion have been repeated until the 
tube has been brought to the sta'e in which it now appears before 
you. When the induction spark is first turned on nothing is 





Fm.& 


— ga EU being at one bel deno tiene o vilia allie ” There lero two teta (Fig. 6), 
positive pole at the oth phenomenz | alike in shepe and position of ; the cup diu 
“seem to depend more on the than on the Pe ae that one is at an exhaustion to afew d 


ordinary exhaustion such os to: get the -wuch a moderate’ exhaustion as will give stratifications 


Fuly 3, 1879] 


NATURE 


231 





ordimiy unn cu phengmens--yhilst the other is exhausted to 
about the millionth of an atmosphere. I will first connect*the 
eo ia yr a a 
the pole at one side (a) always negative, I will eee 
mue or the other thres poles wih w 

furnfahed. You will see that M e 
positive pole, the line of violet hght the two poles 
Changes. In this moderately d therefore, the 
electric current always chooses the shortest peth between the 
two poles, and moves about the bulb as I alter the position of 
the wires, H 

This, then, is the kind of ordinary 
exhaustion, I will now e same ex ent with a tube 
that is highly exhansted, and, as before, make the side pole 


kw negative, l i) being t Noti 
x gums, the top pole (9) bein ease by tie d 


on we got in 


Pak” The negative pole is in the form of a shallow cup. The 
bandle of rays from the cup crosses in the centre of the bulb, 
and thence 


falls on the d eae side as a circular 
patch of green As I turn the round you will all be 
able to see the famt blue focus and the green'patch on the glass. 
Now o I remove the positive wire from the top, ad con- 


nect it with the side pole (e). patch from the diver- 

efe err ise now make the lowest pole 

Dt ye and the green patch: sull remains une IE wras át 
in postion or intensity. 


This se, ives us another fact which us a little nearer 
to the cause of this green ph this—that in the 
ls vacua tia por Bon DF te poelie pole iof every import- 
ance, whilst in a high vactrum it scarcely matters at all nes 





the positive pole is; the phenomena seem to entirel 
the negative pole. In very high vacus, such as we have 
using, the phenomena follow altogether the negative pole. If 
tho negative ce er ard NS IRR 
` well, but if iit oa entirely In the oppone direction 
it does not meters | the of rays 1s projected all the same in 
a straight line from the negative. A 
(To le contimsad.) 
NOTES 


THE following grants have just been made from the Research 
Fund of the Chemical Society:—30/. to Mr. W. Whitley 
Williams for experiments on an improved method of organic 
analysis; 257. to Mr, M. M. Paitisen Mulr, of Caius College, 
Cambridge, for determining- the "physical constants and chemical 
habitudes of certain blamuth compounds; Ig, to Mr. J. RE 
Thomson for experiments of the action of isomorphous bodies 
exciting the crystallisation of super-satnrated solutions ; ard 
eS ee 
25]. to Mr. F. DBrown for. cofitinning” his researches on the 
theory of fractional distillation; 307. to Mr. Bolas for an investi- 
gation of.certain chromium compounds ; 20%. to-Mr. F. R. Japp 
for an investigation of the action ° "of Orguno-ziné-com pounds on 
quinones; and rox. (the De'la'Rue donation) to Dr. H. E. 
Armatrong for the determination of certain physical properties, 
especially tefractive indices, of typical chemical compounds. - Dr. 
De la Rue bas announced his intention of presenting- the fund 
with enother 109, This will be the third donation of that amount 
which the fund has received from bim. - 


Tax Council of the Royal Society of Edinburgh have decided 
to award the Makdougall Brisbene Prize for the biennial period 
1877-78 to Prof. Geikie for his ‘Memoir on the Old Red 
Sandstone of Western .Yunppe," Part L, published in the 
Soclety's 7) ansactions, ahd forming pert of his valuable contri- 
Lutions to geology. S 

GENERAL MYER, of the.U.S..Signal Corps, has arrived in 
Paris from Rome, on ‘his way to London, wire he will have 
an interview with the Meteorological Board for the purpose 
of establishing an und We ae qi cane 
terest, especially on the subject of exchanging telegrams with 
. America, so that both mations may enjoy a daily summary of the 
weather on each continent, 


M. Lissajous has beln elected à Foreign Corresponding 
Member in the Paris- Academy, Sectipn of Physics, in place of 
the late Dr. von Mayer. s 


Dz, FArvzr, the Dean of the Lyons Faculty of Sciences, has 
been run-over by a cart when éonducting a number of pupils to a 
botanical excursion, ,His-constitution was so dreadfully shaken 
thet he died after a few days of suffering. Dr. Faivre was 
‘opposed to the Darwinian theory, and has. pablished books 
aghinst te mutation of species; His most important poblication 
was a rejow of Goethe's sclentific works, 


Tux collection of living reptiles In the Jardin des Plantes, 
Paris, has just received an interesting addition in the shape of 
three living examples of the rare East-Ihdian serpent known to * 
naturalists ax Acrochordus jovonicus.. These makes belong to 
quite a peculiar type ‘of the Ophidian order, and are, in fact, 
truly fresh-water snakes, Irving among rocks wholly immersed 
beneath the surface, and but seldom rising up to inhale air, They 
are quite harmless, and allow themselves to be handled without 
difficulty. The food of the Aérockordus is supposed to be fruit— 
a most anomalous diét for a snake, if this is 1eally the case, but 
the SEAT at Paris: haye not yet showt atate for eating 
anythmg. : 

WITH reference to a recent note, the Abbé Molgno writes us 
from Rome that he has not resigned the editoiahip of Ler Mondes, 
which he has edited for, twenty-seven years. He has gone to 
Rome to lay at the feet of the Pontiff the results of many years 
laborious work, but will return as he went, not a Cardinal, but 
the deyen of scientific journalists, eager for progress in all direc- 
tions. We sincerely whh the Abbé many more years to carry 
on the work of editing his well-Lnown fournal, that has for zo 
long done good service to science. 


AxMOXO other recommendations made at the recent meeting of 
the International Meteorological Congress was the adoption of 
the meridian of Greenwich as the starting-point for the construc- 
“tion of synoptic weather charts, In the event of another meridian 
being med in the construction of meteorological charts the Con- 
gress recommended that the difference of longitude between the 
meridian employed and that of Greenwich should be stated on 
the chart, 


A TIRRIYIC thunderstorm broke over Paris on June 28 at six 


-o'clock in the morning. There were & number of casualties ; 


oiíe.of the most singular occurred in a room in the rue de Clichy, 
No. 34, where two old ladies live. One of them was drinking 
milk from a cup, which was knocked from her hands and could. 
not be found, although the lady escaped unhurt, In the rede 
chaussés was the shop of a chemist, where a number of bottles 
were broken, and in the rame house a bed, where a woman had ' 


taken refuge, was cut into two equal parts, 


IN & balloon ascent which took place at Rouen on June 15 
last with a large balloon, the occupants of the car found at 
12,000 metres from the earth a cloud where the cold was so 
intense that small icicles were k&n suspended to the beards and 
moustaches of the travellers, : 


Tux Parkes Museum of Hygiene, founded as & memorial of 
the late Dr. E. A. Parkes to promote the study'of all matters 
bearing upon the health of the community or the individual, was 
formally opened on Saturday by the Home Secretary, in the rooms 
on the top floor of the building.lent by the council of University 
College until separate and suitable premises cun be obtained. 
At present there have been brought together apparatus, speci- 
mens, books, reports, and drawings Illustrative of matters con- 
nected with, engineering and local hygiene; architecture, in- 
cluding general designs and details of buildings, methods of 
constructing hospitals, blocks of artisans’ dwellings, &c., with 
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specimens of appliances for necessary sanitary arrangements, 
drainage, ventilation, and lighting; the furnishing of buildings, 
public and domestic, clothing, food; and the preservation of 
health end the relief of sickness,» At present the collection is 
incomplete, bat the committee hoped that funds and material 
would be forthcoming to make the Parkes Museum a national 
and a useful institution worthy of the important subject which it 
illustrated and the great name it bore. Prof. Huxley, who was 

present, expressed a hope that Mr. Cross would use his influenc8 
ueri Cota canted pita dia aie 
movement which appeared intended to dam back tha stream of 


education and prevent the lower classes from. gustan Meer 


ledge they so much needed, 

A MEETING of ladies and gentlemen interested in Japanese 
art, Ilteratyre, folk-lore, &c., will be held to-morrow at the 
Royal Agtatle Society, 22, Albemarle Street. The meeting is 
called together for the purpose of. establishing in London a cen- 
tral institution, with the following objects:—To bring into 
closer communication admirers and students of Japanese art, 
literature, &c. ; and to collect, record, and disseminate infor- 
mation relative to Japan. To encourage residents in Japan, 
and the Japanese, to collect such material, To enlist the cordial 
co-operation of scientific and literary societies, and individuals, 
in extending the usefulness of the Institution. To publish pro- 
ceedings, notes, queries, and other interesting matter; and to 
facilitate this branch of research and study. After the business 
i3 concluded, an ‘‘ Old Resident” will communicate some inte- 
resting facts about Japan, illustrated by photos, &o., from his 
collection, ‘and discussion will follow. 


Somr attention - -has recently been drawn in the Gardeners 
` Chronicle to tea prepared in St, Michael, Azores, from plants 
grown in that island. It seems that two Chinese tea-growers 
have been sent for by the Agricultural Society of St. Michael, 
and after’s careful examination of the tee- plantations they 
pronounced the plants as belonging to the very best varieties 


' grown in Ching, It is prophesied that ‘‘the time is not far off 


“when tea from St, Michael will come to the European market 


and “prove to be of a very good quality," In a subsequent 
number of,the Gardeners’ Chronicle, however, Mr, Elwes points 


' qut the difficulties to be contended with in a competition with 


India and China in the production of tea, notably the price of 
land, the cost of labour, the temperature, extent of rainfall, &c. 


* The first outcome of this tea growing in the Azores is shown in a 


sample recently received at the Kew Museum fram Sefior José 
de Canto. This sample Ís of good appearance through perhaps 
somewhat over roasted, the smell also is good, and the flavour of 
the infusion by no means to be despised. 


Tux new fodder gram Lnchlana luxurians known PEN 


"Teosinte, and which has attracted considerable attention of late, 
is reported from Ceylon as growing well, having been intro- 


. duced from Jara. The tems have attained in the former island 


the height of eight feet in three months from the time of sowing. 
The plant is stated to be unsuitable for cultrvation at hig eleva- 
tions, but it is hoped that after a time it would become acclima- 
tised to them, At the time the above was written the seeds were 
bethg distributed in several districts. 


Dr. ScHOMBURGE in his “ Report on the Progress and Con- 
dition of the Botanic Garden and Government Plantations” of 
Adelaide, South Australia, for the year 1878, gives, as usual, a 
great deal of consideration to plants of economic interest, In 
the tal ground many of the well-known British fodder 
grames have grown and produced satisfactory results, Dr, 
Schomburgk, however, points out the almost impossibility of 
stocking runs with artificial grastes on account of the large 
extent qf pastoral land, and of the insnperable diffculty arising 


, from climate and drought, to which some parts of the colony, 
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especially the north, are often subjected. Euchlaena REN 
risus hes not been introduced long enough to give. any 
practical results, It is hoped, however, thet the plant will, 
tum out a great acquisition to the summer fodder plants of 
Australia, On the subject of flower farming for perfumery 
purposes there is no doubt that the Australian colonies offer 
special advantages for this branch of culture. Dr. "Schom- 
burgk thinks favourably of the scheme, but considers it anad- 
visable to manufacture thé scents in the colony on account of the — 
greater perfection with which this kind of work is done at home, 
As an illustration of the importance of this single use of flowers 
Dr. Schombargk says :—If we consider that British India and 
Europe consume about 150,000 gallons of handkerchief perfume 
yearly, and-the English revenue from Eau-de-Cologne alone is 
about 8,0007. a year; that the total revenue from imported per- 
fumes is estimated at about 40,000., and that one great perfume 
distillery at Cannes in France uses -yearly about 1co,000 Ibs. of 
Acacia flowers (Acacia farnesiana), 140,000 Ibs, of rose-flower 
leaves, 32,000 Ibe: of jasmine blossoms, 20,000-Ibs. of tuberose, 
together with & great many other sweet herbs, we may Judge of 
tho immense quantity of material used for perfume. It is satis- 
factory to find that the Colonial Parliament ‘has granted a «um 
of 1,000, towards the erection pf a new building for the Museum 
of Economic Botany ; this sum, however, it is expecfed, will be 
supplemented by a further vote, so that a- bullding of sufüclent 
sire, to meet the requirements of the next generation, may be 
erected. The design, as already furnished, is for a bulding in 
the Romanesque style, 100 feet long by 364 feet wide. Tho 
show cases will be fixed betweem the windows and at right angles 
with them on the plan adopted in the New Museum at South 
Kensington. From the promises of specimens, together with 
those already contained in the present museum, amounting to 
about 2,000 objects, itis expected that the musenm when finished 
will form a very important adjunct to the gardens, - The-Report 
concludes with’a notice of the Phylloxera vustatrix, or vine 
ioe ts E AUN LUE ISTE IHREN ise n 
serious visitation in Australia, 

SEVERAL remarkable results have been recently obtained by 
Herr Kohlrausch in his es on the electric conductivity of 
aqueous solutions (Ansalen deg Physik), and especially with 
regard to the influence of temperature on the conducting power 
ofliquids. Thus concentrate soda-lye, which, at a temperature 
of — 10° conducts badly, acquires, under action of heat, a con- 
ducting power which increases regularly: and with very great 
rapidity, so that at + Bo" the liquid conduets a Awadred times 
better than at — 10°. A solution of bisulphate of potash behaves 
"quite differently ; its conducting power increases very slowly with 
the temperature, up to a temperature of 60°, at which there isa 
maximum. From this point the conductivity remains nearly 
constant, as the temperature is raised. Studying solutions of 
sulphate of roda, which are known to present at 33° remark- 
able peculiarity, due to the proportion, ‘more or less, of water of 
crystallisation, Herr Kohlrausch found nothing peculiar in the 
conducting power. This seems to prove that water of crystal- 
lisation does not play any part in the cone of liquids for 
electricity. 

IN addition to his astronomical paper, Admiral Mouchez Is pre- 
paring the organisation, at the Obeervatory, of a High School of 
Astronomy composed of pupils frm the Polytechnic and Normal 
Schoo!s, and licenciés en sciences, mathematiques, et physiques. 
The salary of succesaful pupils will be 1,800 francs a yeer, and 
positions will be secured for them in the French national obeer- 
vatories, The*schoo] will also admit a numbar of free students, 
who will have the eee 
observatory. 

Tur Ntw York correspondent of the Daily Nans telegraphs 
as follows ;—'' Mr, Edison has obtsined a dynamometer of suffi 
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clent delicacy to measure every one-hundredth of harse-power. equally distant or otherwise from the end of the metal arm on 
‘With this instrament hé can calculate the cost of the electric | the card. It will thus be seen that whenever the platinum wires 


light to the minutest detail, He has demo 


that from 80 | come into contact with the metal arm ba the card the circuit is 


to 9o per cent, of energy is converted into light, and that six | completed. The electric bell* Wing placed in the circuit sounds 


electric lights are supplied from ons horse-power at one-third the 
cost of gas. He maintains that the problem of applying the 
elechic light to domestic use has been practically solved, but 
admits that a greát mass of detail remains to be worked out, He 
has satisfied himself tHat platinum can be supplied in large 
quantities so as to reduce the expense. Mn 

THE forests of Central Nevada appear (from the accounts of 
Mr. Sargent, who visited the region last year, and writes about 
them in Sildiman's Fournal for June) to be miserably poor in 
extent, productiveness, and especially in number of species. Yet 


Mr. Sargent laments the wasteful destruction of forest which 
follows every new discovery of the precious metals in that region, 
both on account of the irmense age of these forests, and of the 
impossibility of restoration; and he thinks governiient should 
check it, «The central Nevadm forests consist of but seven 


whenever such contact sakes place. Two bells of different tone 
can be used, and thus the instrument will indicate to the captain 
whether the deviationin steering is to port or starboard. 

We have received an interesting Sa&reberickz of the Natural 
‘History Goclety of Wisconsin, which is evidently largely com- 
posed of Germans, the Report being-in that language. 

‘Wx hate on our table the following books :—‘‘The Human 
Species" A. de Qnuatrefagee (C. Kegan Paul); ‘‘ Practical 
Photography,” Part 1, O. E. Wheeler (Z«saer Office) ; 
** Modern Meteorology” (Ed. Stanford); '' Mechanica,” Prof. 
R. S. Ball (Longmans); ''The Application of Generalised 
Co-ordinates to the Kinetics of a Material System,” H. W. 
Watson end S. H. Burbury (Clarendon Press); ‘‘‘ Galileo 
Galilei," Karl von Gebler (Kegan Paul); ‘What is Truth," 
John Contts (F. Pitmagn); “Sulphuric Acid and Alkali,” 
Vol. i, George Lunge (Van Vooest); “Elementary Arithmetic 
and How to Teach It," G. Ricks (Isbister and Co.) ; ‘‘Supple- 
ment toa Handbook of Chemical Manipulation," C. G. Williams 
(Van Voorst); “Townend Window Gardening," C. M. Buckton 


species, the juniper (Pwsígerur califermia, var. Utahensis) and | (Longmans) ; “ Der Process Galilet’s und die Jesuiten,” Dr. F. H, 


nnt pine (Pinus monophylla, Torr.) being the most common, 
Mountain mahogany (Cercocargus ledifolius) comes next, probably 
the only North American wood heavier than water, and furnish- 
ing the common and cheapest fuel The other species are the 
red cedar, the aspen, and two of pine, A comparison which Mr. 
Sargent makes, of the arborescent vegetation of Nevada with 
that of the region lying directly east and west of the Great 
Basin, brings out still more. clearly the remarkable poverty of 
A vary ingenious applicatich of electricity. to thd purposes of 
navigation has recently been effected by Mr. Henry A. Severn, 
of Herne Hill, who has succeeded in producing 2 mariner's 
compass which enables the captain or officer-in charge to hear, 
by the ringing of a bell, when the vessel is out of the ordered 
course. The whole of the apparatus if contained in a small box 
which is easily carried about, and is intended, as a rule, to be 
placed in the captain's cabin.. -Ofer the card are two index 
hands, which can be adjusted to any angle allowing of greater or 
less deyintion in steering to’ either the port or starboard side. 
Amnming the captajp, on quitting the deck, to have given in- 
structions to steer the ship on a oertain course, he sets the index 
hands to a certain angle, allowing the steersman a given latitudo 
for deviation either to port or starboard of that course, Should 
the ship be steered off her course beyond the limit allowed on 
elther side an electric alarm-bell rings instantaneously and, 
moreover, continues ringing nntil the right course is resumed. 
The metal point on-which the card is hung is insulated from the 
compass bowl, and to.it is attached a wire from one pole of a 
small battery. About an inch above the card, placed parallel to 
its surface and attached toits metal centre (which is insulated 
from the needle) is an arm of metal reaching nearly to ths edge 
of the card,” This arm is, therefore, in metallic communication 
with the wire from the battery already referred to. The glass 
lid of the compass has a short brass rod working within a tube 
passing through it. These are severally attached to two brass 
milled heads above the glass lid and to the two movable index- 
hands beneath the glass. ‘These are in 
brass-work of the compass, 
battery, Beneath the 


suspended two pieces of 


Reusch (Edw: Weber, Bonn); ‘‘ Parasites, a Treatise on the 
Entoroa of Man and Animals,” T. Spencer Cobbok, M.D. 
(Churchill); ‘‘ Elements of South-Indian Palzography," A. C. 
Burnett (Trdbner); ‘‘ Twenty Lessons in Inorganic Chemistry,” 
W. G. Valentine (W. Collins) ; ‘Observed Lunar Distances," 
-John B. Pearson (Bell and Sons) ; “ Floral Dimections,” Rev. G. 
Henslow (Edw. Stanford); ''Contributions to our Knowledge 
of the Arctic Regions," Part 1 (Edw. Stanford); ‘‘ Proceedings 
of the Aberdeenshire Agricultural Association,” Sessions 1878 ; 
“A Manual of Scientific Terma,” Rev. James Stormouth 
(Maclachlan and Stewart, Edinburgh); “Hand List of Mol. 
lusca in the Indian Museum,” Part 1, Godfrey Nevill (Calentta); 
tt Chronological History of Plants" Charles Pickering (Trüb- 
ner); “Report of New York State Survey, 1878," James F. 
Gardner; ''Pontresina and its Neighbourhood," J. M. Ludwig 
(Stanford); ''Description physique de la République Argen- 
tine,” Vols, il. and v., and Atlas, &c., Dr. H. Burmeister (Paris, 
F. Savy) ; ‘ British Birds," G. Peter Moore (J. van Voorst) ; “A 
Hunting Expedition to the Transvaal,” D. Fernandes das Nives 
(Bell); “Origin of-the Laws-of Nature,” Sir Edw. Beckett, 
Bart. (5.P.C.K.); ‘Lectures on Practical Astronomy," Rev. 
J. Challis (Deighton, Bell, and Co.); “Arithmetic,” J. W. 
Marshall (Marcus Ward).; ‘‘ Scientific Lectures,” Sir John Lub- 
bock (Macmillan and Co.); *' . Botany, Turnip- 
singling,” Á. Stephen Wilson (Smith, Aberdeen] ;J!' The 
of an Animal,” E. B. Nicholson (Kegan Peul); ''Com- 
mercial Organic Analysis,” Vol, i, Alf, Allan (Churchill) ; 
« ' and Devil-Lore,” a vols.; M. D. Conway (Chatto 
and Windus) ; '' Atlas of Histology,” Part 5, Smith and Klein 
(Smith, Elder}. . 1 

‘Tre additions to the Zoological Soclety's Gardens during the 
past week include a Crested Pigeon (Ocygkags lspkotes) from 
Australia, presented by the Rev. A. H. Glennie; two Lesser 
Redpoles (Liméta limaria), British, presented by Dr. Bree, 
F.Z.S.; a Common Lobster (Homarus vuigarir), British Seas, 
presented by Mr, G. H. Jones, F.Z.S. j two Black-tailed God- 


metallic contact with the | wits (Zéswss meamurs), British, two Beautiful Parrakects 
and this with the other pole of the (Prephotus pulcherrimus) from Australia, four White Storks 
extremities of the index-liands are | (Ciowia alba), European, two "Tuatera. Lizards (Sphenodon 
tinum wire about three-quarters of punctatus) from New Zealand, pyrchased ; two Geoffroy's Doves 


an inch long, These hands dan, by means of the tgo milled | (Feivers gegroei, threo Spotted-billed Ducks {Amas pavile- 


heads, be moved round te any position over ‘any point of the 
card. Hence they admit.of being placed on either sido and 


rhyncka), three Australian Wild Ducks (Amat superciliosa), 
three Chilian Pinfails (Dafle spinicenda); bred in-the' Gardens, 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


. Mz. AND Mrs, Hanzy SIDQWICK contribute each $007. to 
the bail fand (17,000 beng ) for the new hall to be 
ewnham, Cam 


Incalonlible valne ne gives ps to this new 
which will lmclude vos oda dd, Wel aa 
thirty. Prof, and Mrs. J. C adine Dri and Mit. Batalon, 
Mr. and Mrs. Peile, &c., are the large donon, andthe 
Rey. Coutts Trotter, of Trinity is nor of 100d, 
THE Chemical Laboratory of Newnham Hall, which has cost 
over 1,000., is now annie. and will be available for all the 
sindents of the Newnham Association So also will be the 
ymnasinm and Garden, The Old Newnham Hall company is 


perire nee M E from the former in 
the conte not belng to recelve any profits It 
is needless to add that the old association did not actually receive 


any profits, though registered as ‘an ordinary “ limited ” liability 
company, 
~ THe main purpose of the Irish University Bill, introduced to 
the House of Lords on Monday by Government, seems to be the 
creation of an institution similar to that of London Untversity, 
pue to grent degrees fo All comers. In order to do this 
t pro to establish a now Univerzity, to consist of 
2 Chancellor Senato to be appotuted. by the , and not 
to exceed thirty-six in number, though nominated in the 
first instance by the Crown, arrangements would be made to fill ` 
up 2 certain number of the vacancies afterwards, so that Convo- 
cation eee iar que of six members of the Senate. 
The Government proposed, tii regard fo fha Convocation, that 
se abguld conna of tho graduates had up csi Mid 
in this Universipy,"or any one who might be transferred to or 
become from o des Vale . The Government 
that the Senate should elect the Vice-Chancellor, and 
„also that the new ,Untversity thus constituted should appoint 
examiners and conduct'examinatons for matriculation: and 


with the University, thus the example of the University 
are of opinion that steps should 
be taken for the dissolution of Queen's University, and that 
graduates of Queen's should become of the new Unl- 
versity, and those who were matri students of one should 
be ao of the other, and possess CAII -- 
eccle pu ode eee 


ago, when the late Lord Lawrence 


deat er Scholarship Prize, Prof. f, Haxky as ASEA 
which has etic. it wants tases that uae 
of Boerd School education planted in the gutter land such 
lads as Baker in the universities, That le me e 
Mortimer Sch: worth 30%.) ons your. Hs then obtained 
a scholarship in the City of London School. In four 


he obtains an open scholanliip in Trinity College, i 

at seventeen f age. An immediate result of thisesucceas 

of the Elementary Education Act is that the Brewers Company 
have, aines presented two scholarships to the London School 


TF Sraa aated in pur emma o Monday tist a petition having 
been presented to the Queen in Council, praying Her Majesty 
to grant a charter for a new Northern University, tò be called 
poor R Her Majesty had been advised to grant | 
the petition, 





ie 
SCIENTIFIC SERIALS i 
Annalen da Phpsik und Chemie, No. 5.—From FL ode per A 
here described, on magnetimtion of steel d th ening 
process, Herr Holts concludes that the method o no advan- 
tages in-practice, Magnets can, indeed, be thus made six times 


as strong as by the ordinary method, «but this holds good only 
for extremely weak magnetising force ; as you increase the force 
the difference rapidly decreases, and ere becomes in favour 
of the ordinary method.—Herr Schell and Herr Boehn 
describe some instructive effects got on plates covered with 
carbon-dust placed under a ofa en jar. Various 
devices were introduced for reflection, &c., of the sound-waves, 
whose mechanical action is indiceted by the resultant figures on 
the plates.—Herr Wroblewski finds a tenfold increuso of 
the viscosity of water (by dissol a crystalloid or colloid init) - 
produces only a five or six-fokt inution of the value of the 
constant for diffision of carbonic acid in pure water.—The 


lowering of tone undergone by a sounded -fork when 
fuisse im liquids he been attributed by Herr Auerbach to 
the circumstance that eneigy is in incom- 

liquids in another way than in gases (the changes of 


Freund writes on some galvanic properties of aqueous metal-salt 
ents ha been made by- Paslzow'á 
method ; and the results for sulphate of co solution differing 
about 5 per cent. from those formerl obtained by Herr Beetr, 
he offers an explanation of this; which, however, Herr Beetz 
rejects, adhering to his own numbers. —Herr Ketteler contributes 
a paper on the theory of double refraction, and-Herr Rawmels- 
berg writes on some topics in mineralogical chemistry, 


Merpholegitches Jakróuch, vol. 5, part 1.—This number con- 
tains no fewer than thirteen Itthographic plates Three of these 
illustrato Oscar Hertmig’s second part of his memoir on the 

e dermal skeleton, He deals now with the ganolds 
Lepidosteus and Polypterus).—R. S. Bergh, on the early deve- 
lopment of the ovum of Gosethyrea loves: (Allman), 2 plates, 
40 pages.—G. Born, the nasal cavities and passages of the am- 
niotic vertebrate (3 plates, and about 80 pages).—O. King on 
Craterelopkus tethys, a contribution to the ar es and histo 
of the Lucernands (3 plates, 26 uber, on 
occurrence of budding among the vert veria (2 anes a 


Zeitschrift fur wassenschafitiche Zoologie, vol gee 2, part 2—J, E. 
Boas, the teeth of the Saroxis Bees imp) —R. iederaheim, the 
anatomy of Amdlystoma ' two large coloured 

—R. Greef, the Hedge of the Canary Islands 
3, plates) ; with discussions on the comparative anatomy 
ob the Tomo omopterids, and and descriptions af Pontodora, 


&c:, and several new e of Tomopteris.—H. Simroth, on 
the ‘locomotion of Lima»; two plates figuring Z, awerroniger.— 
J. Ciamician, on the histology and PENES Tubularia 
een (35 Pages, 2 plates). 

Kosmas, vol. be 1; April 1879. — The fmt article, 
** Natural Sdence in o Middle Ages,” by Frits Schultze, refers 

Lis SC Wy TC BIA ATE othe: Seton 
Ist art), o 

illustrated by a series of outlines of the erene varieties oe: 
mutiiforsts, as seen in section, &c., and referring to Sand 
views. —H. Muller contubates an eas of 16 pages, in 
Samuel Butlers “ Life and Habit.” 


Reals Istituto Lombardo di Sciensa e Lettere, Rendiconti, vol, 
xil fasc. x. — We note here the follo :—Researches on the 
electric conductivity of carbon (continued), by Prof. Ferrlni.— 
On a surface of capillarity, by Dr, Polont.—Influerice of climate 
ue pau Cantoni, 





SOCIETIES AND ACADEMIES 
LonDon 


Royal ole, June 19.—“ Researches in Chemical va 
lence. Nickelons and Gobaltous Sulphates" By 
Eind) “Mil, D.5c, F.R.S, ond J; . Smith, 

tho of nic cobelt is int 
from many polfits 8f view, it is m especially athactive from 


bgble isomerism of these “metals; Ther combining pro 
m iae fact, to the most valuable evidence-we 
possess, appear to be entirely the same, `~ 
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it very advisable to inquire on what terms these metals 
: and the particular ~ 


es were 


centims. were capable of gm. of nickelous 
ies AE Bu a Erata wit made for 
som sad kept In glaas bottles costed internally with a thick 


A series of nine was made, in which the relative 
weights of nickelous or cobaltous sulphate present, varied from 
‘I to "9 grm. ; the total weight of elous and cobaitous salt, 
and the volume of the 
MISSED fend sion cub. centimi, The 
ducted as follows —The bottles containing the solntions of tho 
a and the sodic hydrate were immersed in a trough into 

there was a constant flow of water tò bring them to a 
cotstant temperature: ila pecu! Ar quinis of Mickelots 
and cobaltous solutions were then y measured out, mixed, 
and the temperature observed. — 10 cub. centims, of sodic hydrate 
was then added, the solution stirred vigorously, and the tempera- 

observed. The pregipitate was then filtered off as 


porsible ing used to facilitate the fire, 
quel on (anasto being wed to fac hot water. It 


phate, cobaltous sul end hydrate, and 

cae we eat sali mine w determined, 
Ifs a weight of nickelous E teke, iniebs 
the hydrate (cal to sulphate) o from it through 


|r heey tio ex show that s = (1 + "21940 m) F: 
y, for cobalt, c = 1'1845 ». The authors give 

lo conclusions as the result of a discussion of their work i— 
I precy of wicheions sul; is directly proportional 
ecu. a) priori cbalivus. sul Maie is on Vn- 
variable quantity ; (3) For an fiickelous and cobalious 


sulphates are the attraction of the one towards 
Ik nagini h then broerae to that of the etke es 
They y write $ (NISO, = ($ Coso}. 


M bc ons of Hydrcyaiio Acid ee 

Arc," By James Dewar, M.A., F.R.S., Professor of Chemistry 

to the Royal Institution. 

The drawn from given in the pos 
oa 


that the reaction is in all pro 
acting with fres nitrogen, as when actions sperks are pasted 
aHCN, 


through the mixed gases, vit.— ° 
C,H, + NO = 

ein? the eae bee the decomposition of 

the combined in the carbons, It 

e carbon poles may 


baa all tent to 
purs thie poire M to MOD reaction Iam incHned 
is a direct synthesis, The acetylene reaction is ons 


of the many remarkable discovered by Prof. Berthelot 
of Paris. e of "sulphuretted is doubtless 


presence hydrogen 
due to the reduction of the sulphates, invariably present in the 
ash of the carbon, 


* An Account of Experhnents on the Influence of Colloids 


upon So And. on Maramena. oe ee in Mir 
tures AEA with pir . Ord, 
unicated J. ga CB., 


M.D. Lond, F.S. 
D.C.L., F.R.S. 
Bie parce NM M Ig.—Dr. Roscoe in the chatr.~ The 
read -,-On by Dr. Stenhouse 
This substance has extracted from 
SS INS ces Gf the oram facia Gardenm 
by treatment with nitric acid is converted into a mass of red 


crystals of gardenic acid; an 1 derivative has been obtained, 
Gardenio acid Candis eid o deis phurous acid cid cueing s into 


SET J. H. Causes i Ae e 
parts of coarse zinc filings with one part of | 
pper in a flask over a Bunsen flame until the beg 
ies er dark gre} granular masses are obtained, 
masses the d-y copper zinc n which is found to 


S y heating 


. 


equal in activity the wél-known moist co 
prepared by immersing zinc foil in 
grammes of the dry couple convert $ cc. of ethyl-lodide into 
o in about mifutes. Couples of other metals 
were tried, bnt none were found to be in practico superior to that 
formed of copper Zinc.—On the action of sulphuric acid on 
the een T of the formula ola Coote by hns, _Armatrong and 
Tilden, The anthons deny the statement mad Ribeu that 
the product of the above action yields a distillate w steam is 
epasaed through ıt consisting of cymene with a liquid isomerido of 
t 3 the. so-called terebene is inactive camphene, 
at 47°.- The crude colophene remaining after the distil- 
lation in &team yields on ia pea IO-30 per cent. aoe 
ee quii oin plag s porfin e » 
m optically camphor, the 
erpenes, cam 
Part I. On 
formation o Sede nd opm allied compounds, II. 
On the action of 10dine on . IIT. Camphor derivatives. 
—Contibutions to the history of starch and its transformations, 
by Mess. H. F. Brown and Heron, The authors bave 
examined ina most elaborate manner the action of malt extract 
at various temperatures and under varied conditions, on potato 
starch, — On the determination of nitric acid means of 
indigo, with especial reference to water analysis, Mr. R. 
Warmgton. The author gives the results of much experience 
with this process, which has the advantages of great simplicity, 
speed, delicacy; the results are, however, conditioned 
many Y circumstances which must be known before the method can 
be applied with delicacy.—Notes on purple of the anclents, 
by DR E Schundk The author has worked up about 400 
decine oF Puede Laie a shell-fah found at H 
and extracted the cyst ong fis Je kw section m ch 
in sunlight becomes purple forms a permanent dye stuff 
The colouring matter apparently belongs to an unknown member 
re group.—On the heat of formation of aniline, 
picoline, Side, ludas pri 


-inc couple, 
ae solution ; ten 


Pad ane 
We p eor darin wii cade 
ir pis dap of ethylene were obtained. The latter 
with nitric acid ve chlorgethylene sulphonic acid, the silver salt 
of which ested with ammonia furnished taurin.—On the boilmg 
points of certain metals and metallic salts, by Dr. T. Carnelly 
and Dr. W. Carleton Williams, 


Linnean Society, June 19.—Frof, Allman, F.R.S., 
ttention 


ndent, in the chair. —A waa called to two volumes olio 
on the British’ fresh water fishes by the Rev. W. Houghton. 
These, recently issued, illustrate in all the known and new 


—The Secretary read a on aremarkable branched 
pem pene. expedit , by Dr. W. C. McIntosh. 
te worm. s remus was got in the basal canal of 


Philippines. 
Thread like in illu dices dedo E. Gee p 
among the meshes of the sponge, and it a 
igo srg ur Bt 


Ile pedal brit- tufaa were ober A 


ferent form is suggested, as possibly the male of the É 
Tare example of a truly branched annelid, diff aiaiga 
ticulars frou an; heretafore recorded,— followed 


by F. M The author supports Mr. Bernay’s new of 
this t not introduced, but undoubtedly —Mr. 
A. Hammond & paper on the thorax of the blowfly. Most 


authorities at present recognise the great preponderance of the 
meso qu nue re ee a 
limits of each. The anthor refers to the integumentary 
catering [nto the thorax of insects, as enumerati by Ani gt Aaa 

ae ae to the views held by Westwood, us 
ee others, Afterwards he gives a full description 
of his own dissections and preparations, and reasons for dissent 
from the majority of workers, h with evident inclination 
to Audouin's opinions, He conclu that, from the anal 
presented by other insects, from the evidence derivable from 
phenomena of developmental change, end from a study and 
consideration bf the nervous and muscular systems all combine 
to show that the thorax of the Diptera, as illustrated in the 
blowfly, is almost exclusively mesothoracic, a coáviction quite at 
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variance with that promulgated by Lewne in his researches on the 
blowfly.—The Rev. J. M. Crombie gave an enumeration of the 
lichen in the herbarrunf'of the late Rob. Brown in the British 
Museum. These were Collected, 1802-5 d the notable 
of Capt. Flinders to New Holland and ; siiis No 
complete c catalogue of these lichens wits published by Brown, 
y begr his MS. names, and only the pure cominon 
SES Nidicaied in the AE tay the above 
paucity of *' suxicole" species in this as in moie recent co o 
of exotio lichens 1s to be regretted.—Mr. G. Busk ied. a paper 
on recent species of Heteropora, founded chiefly on material, got 
in the C. Challenger Le Hitherto material for a know- 
ledge of these has been among fossil forms, but quite Mr. 
Waters has drawn attention to a recent example in the British 
Museum, said to be from Japan, Mr. Busk now considerably 
adds to our information on the types, nnd enters into 
several structural 
a contribution to the flora of Northein Chins, by Mesera. J. G. 
Baker and S. Le M. Moore was 1end. Some 600 
now deposited in the Kew herbarium, and collected b et ems 
Ross in the province of Selim King 40° to, 42° N. the 
Celestial Empire, furnish the basis of this botanical contribution 
Though many es among these are known, yet the 
discovery of such forms as Jxockorda. serratifo ere an addition to 
a genus that has for years remained monotype 
_Prockylites poridiformit, and Betula ede codd See ees 
altogether new species, render the collection valuable. EL ed 
Ein i to the researches on this relativel 
but a knowledge of which is rapid], belg being 
bus ae chlehy rh the labours Mexaiomes Hance, 
and and Franchet. —The Rer. ue M. Crothbie briefly indicated the 
substance of a reply by to Dr. Stirton's remarks on his 
per on the Chane er lichens, —Then followed a paper by 
astor H. y p du (of Sweden) on the species of 
Caddis ert ae ) decribed Linnseos in his ‘ Fauna 
Suecia," d notes ea ed, by Mr. R. McLach- 
lan. In this communication some twenty-five es undergo a 
critical revision and determination as {dentifi fom the living 
insects and Swedish entomological collections. Mr. McLachlan, 
howerer, does not concur with all the Pastor's conclusions.—On 
the Bell Bird, by Dr. J Ve ere f taken as read.—Mr. 
Chas. Holme » adii was elected a Fellow of the Society. 


Panis i 
patay ot e Sciences, juod n Daubrée in the chair, 
—The papers were n the absoiption, by the 
atmosphere, of ultra-violet radmtions, by M. Cornu. Thet the 
solar spectrum extends what the most favourable obeer- 
vations present of it, seems probable from its almost sudden ter- 
mination on the most refrangible slde (x. photographs), and tho 
spectrum with iron vapour in 


iru al mpeg un 
the electric arc atmospheric absorption of ultra-violet |. 


by introducing a tube 4 m- long, 
spar, between, tha collimator and 
en ‘the tube is full of air, line 


radiations ig demonstrated by 
closed at the ends with fluor 


' the prism of'a 
3a of the Elsa Los 


Vénksdag tbe dud -spark) is invisible; but as vacuum 
dually produced, the lino e —Remarks on a nots of 
ucher, by M. Faye. argues against tho watch- 


y the thermo- 
metric correction of the instruments they supply to merchant 
‘vessels, These vessels should heve the same advantages as the 
navy in this respeot.—A.ction of so-called polsons of the heart on 
x ead ass lag Bs yu it uu extract 
of onaye was es 
of polsons Ft beirt with the ventricle in 

muscarine, with eart in diastole. The action in bo cases 


were not, ap affected by the two typical poiso: 
— On an tical Be E ice riu tories Cf hole nd. 
. bers, plication of a theorem of 







ies observed be —The abstract of- 


(fram eletrodas of that metal | 


nous properties of the materials used ; altering the Iumtnou 
rays especially by pol: them in different directions relatively 
.to the vanes ; suspending the globe on two very fine points anc 
Inclosing il in a receiver exhausted of air.—On the means of 


working automatically the upper tube of the econ appa 
ratus constructed at the sluice of Aubols, by M. de 


pate the interoceanic maritime canal, M. de 
ome preparatory operations are mention Dr, Com 
of Perpignan, who directed an important poste 


the Suer Canal works, has been sent to Panama to study the 


best means of the health of workmen ; and 
Lita a, Dineen iiri Ue table 


and 
workmen in America.—M. Lissajous was elected ent 
ge da room os tie Tate Dr. von Mayer.—Map of the 
laz spectrum, , by M. Thollon. This new map, made with the 
ald of powerful spectroscope in Italy, is 10 metres long, and 
contains EXE 4,000 lines (Angstram’s contained 1,600 in a 
length of 3 metres). M. Thollon remarks on the singular re 
sem of the groups A and B, and a four classi. 
fication of solar lines, viz. : 1. Nebul his uim 2. 
Nucleus without nebulosity. 3. Nebul 
.Nucleus predomina He Tarbes” DE E ui 
which he operated.—On the reappearance of phylloxma in-vine- 
yards subjected to ingecticide operations, by M. Marion,—On 
the positions of the Comet Tempel IL, 1867, deduced from four 
first observations at the observatory of Rio de Janeiro, by M. 
Cruls.—Resolution of systems of linear ‘congruences, 
Demeczky de G —Addition to a previous note 
on the series of Laplace, by M. de Saint Germain.—Study 
of the molecular constitution of liquids by means ‘of their 
coefficient p on, their heat, and thelr atomic 
weight, of the bolide at Geneva on 
June 7, 1 tu bon ‘Oltramsre. He considers such a pheno 
menon aie rom esr detaching a portion of the dae 


‘oan 
ections of milk, by MM. 


cloud.—Study on ea of lead ridi au ee on 
the ons and stupersaturatio 
umseu.—On the m of jd 
e gives three m i On di e edit 
of su by M onlie. the mu eter & 
M. jer.— tal 


the therapeutic e of intravenous 
Bechamp and Baltus, The transfusion of milk wi certain 
ive Ihnits (comperatively extended) is ess in tho 
Og but has t00 Hite culo vapor yalin to. De substilnited for 
LT ha iru Danse Pu Da ae 
e M — per presented g 

"photograph of the solai*spectrum and that of oxygen. - 


Pi 
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THURSDAY, JULY 1% i879f - 


CLEMENTS? ORGANIC CHEMISTRY 
A Masual of Organic Chemistry, Practical and Theorstt- 
cal, for Colleges and Schools, Medical and Civil Service 

Examinations, and especially for Elementary, Advanced, 

and Hongurs Students at the Classes of the Science and 

Art Department, South Kensington, By Hugh Clements, 

-~ of HM.. Civil Service. (Blackie and Son, 1879) ' 

“GOOD text-book should -be correct as to facts and 
' descriptions, so as -to leave nothing for the 
student to unlearn; it’ should, without being tedious or 
cumbrous, be minute as;to the information it contains, 
so as to spare the'student.the necessity of going 
over the same ground again; its arrangement should 
be thoroughly logical, building. up the science from its 
first principles, and presenting it to the reader as a con- 
. nected whole and not as a collection ‘of dislocated :and 
- dissevereg] -members ; - -its glanguage should be lucid, 
terse, and vigórous, in’ order to-relieve the intellect and 
memory from any unnecessary strain; and, finally, it 
should be written bya person who not only knows the 
subject, but knows also how to teach it. : 

It is greatly to be feared that the encouragement offered 
by the Science and Art Department to the teaching of 
the various sciences included in its syllabus has not been 
productive of unalloyed good; ithas called into existence 
a vast number of presuming and incompetent “science 
(so-called) teachers" and has undoubtedly been the 
ultimate cause of the deluge of illogical, incorrect, and 
imperfect text-books that has for years past flooded the 
educational market. These worthless and pernicious. 


books naturally divide themselves into two classes, and it’ 


is very hard to tell which class is ho more mischievous, 
In the first class we have ¢he books that carry on their 


very faces conclusive ovidencps that they are written by! 
individuals who know little or nothing of the subject they’ 


. are pretending to treat—by men'who have an enormous 


amount to learn before they can have anything whatever 
to teach. When these savants condescend to treat of 


experimental science, it becomes at once evident that 
they are writing about experiments they have never per- 
formed and apparatus they have never. seen. 

In the second class we have abler, but certainly not better 
books—these are the books written by fairly erudite 


authors, but written with a motive that is a disgrace to: 


the author, an insult to the teacher, and a monstrous 


“Injustice to the student—they are the barefaced cram. 
bocks—books written in order to enable the student to. 
pass a specified ekamination, and not to aid him in ob-: 


taining any real knowledge of the subject. We are truly 
sorry to find that these ble volumes are very exten- 
sively patrónised and adopted by teachers, and if we are 
to Judge from recent articles.and speeches cramming and 
* spotting the questions” are considered not only legitimate 
but praiseworthy proceedings. For the credit of the teach- 
ine ofession Fo nre Lahey to may Mis choro iio misy 
honest and able with whoth & correct and 
thorough knowledge of thÉ.subject is the first oonsidera- 
tion, and a “ pass ” but a subordinate one; yet it-thust be 
confessed that an alarming number of teachers seem to 
You, Xx.—No,. 506 .* 


































think that "science teaching” consists {in imparting to 
their students a few leading factsewithout any attempt at 
showing their connectio»or their? bearing upon one 
another, and in getting them to learn, by to£e, stereotyped 
answers to a few stock questions, trusting to chance that 
in one shape or anpther a sufficient number of these stock 
Questions will turn up to enable their pupils to obtain atleast 
31 per cgnt. of attainable marks, and so entitle them to a 
“second class". Other teachers, considerably more able, 
but scarcely more conscientious, study the hobbies and 
the idiosyncracies of the examiners, and in the course of 
soyeral years’ practice manage to attain a wonderful 
amount of skill and success in securing passes. On the 
strength of. this success they gain a pretty wide reputation 
as “excellent teachers,” while in reality they impart to 
their pupils little or no knowledge of their subject as a 
science ; all the information is conveyed and accepted on 
the mere ipse dixit of the teacher without any attempt at 
logical demonstration, and as a natural result teacher and 
taught get thoroughly imbued with a most pernicious 
dogmatism, which must be entirely eradicated before 
either becomes susceptible of any: true scientific educa- 
tion. Much of the so-called science teaching has exactly 
the opposite effect to what the Science and Art Depart- 
ment intended it to have, and the money granted year 
by year has mostly gone to the pockets of successful 
crammers, while the honest pai teachers have 
had but a meagre share of thé coveted Joaves and fishes 


“and a still more meagre share of fame. 


Had Mr. Clemehts's volurhe been a solitary instance it 
would not-have merited even a passing notice, but when we 
remember that it is only a specimen, and probably not the 
worst, of a rapidly-increasing class, we feel that as a repre- 
sentative of that class it. deserves a fair and serious con- 
“sideration: As some of the essentials of a good text-book, 
"we have-enumerated correctness and completeness as to 
‘facts and descriptions ; when an üuthor describes any pro- 

‘cess he should do it correctly and with sufficient minuteness 
to enable the student to comprehend every step of it, and, 
if he-possesses the requisite apparatus,.to go through it 
himself-without further aid:or direction; We shall quote 
from the book before us a few paragraphs relating to 
some of the simpler processes of organic chemistry, and 
det the reader judge how much assistance a student can 
derive from them. On pp. 3-13 the author gives direc- 

tions howto perform “combustions” and the quantitative 
analysis of orgànic compounds generally. The engraving 
of the potash bulbs in Fig. 1, p. 4, is certainly misleading, 

and no one, either from the engraving or the accompany- 
ing explanation, could ever find out how the CO, finds its 
way to the bulbs $;. if it was necessary to put in an 
engraving and a description of it at all, it was certainly 
quite as necessary. that both should be correct and intelli- 
gible; at present they.are neither. In his description of 
the method of.determining the C and H in an organic 
compound, the author has ‘hopelessly mixed up two dis- 
tinct processes, viz, combustion in a closed tube and 
combustion in a current. of alr or oxygen. The tube in 
the engraving is represented as closed at one end, and 
there is no reference whatever to a tube open at both 
ends; consequently. we fear that many students would 
attempt to introduce the platinum boat from the right- 
hand end pf the tube. It may be sald that their common 
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sense ought to show them ofherwise; but when the 
author has had some, years’ practical experience, he will 
undoubtedly acknowledge thgt in scientific experiments 
very little reliance is to be placed on the common sense 
of beginners. The author says :— 

“ About one-fourth of the combustion tube is filled with 
copper oxide, the sugar weighed in a little glass tube, and 
malen into the combustion tube and thoroughly mixed 
with the oxide by m together by a Wire. The 
remainder of the tube is filled with oxide ; or the sugar 
mar pe put in a platinum boat that will pads into the 
a t 

As an alternative, for what may the sugar be put in a 
platinum boat? It appears from the text that the boat 
is to be employed instead of filling up the “remainder of 
the tube with oxide." No further reference is made to 
the method of determining the C and H in organic com- 
pounds except on p. II, where we are told that in the 
presence of nitrogenous substances .the products of com- 
bustion must be passed over heated metallic copper, and 
wo have failed to find a single hint to enable the student to 
determine the C and H in the presence of Cl, Br, I, S, or 
alkaline metals. All the processes given in the book, 
supposing them to be intelligible to a beginnér, are utterly 
inadequate. 

Referring to the determination of nitrogen, the author 
states (p. 12) :— ` 

“The ammonia process answers, except in cases where 
the nitrogen occurs in the form of nitricacid or cyano 
when this element must be estimated by volume. This 
method is applicable in all cases. A combustion tube of 
about 32 inches long is taken, rounded like a test tube at 
one end, This tube is with some carbonate that, 
when heated, wil give off carbonic anhydride, such as 
manganous carbonate, magnesite or hydric sodic-car- 

"bonate, and some mercuric oxide. A weighed portion of 
the substance for analysis, with upwards of forty times its 
weight of a mixture of oxide of E nd mercury, the 
rinsings of the mortar, a plug of asbestos, then about 
inches of cupric oxide, asbestos and & layer of about 
inches of metallic co The end of the combustion 
tube is drawn out and connected with a bent deli 
tube, dipping beneath the mer in the trough. When 
all is ready the carbonate in the tube is heated to 
undas a current of carbonic anbydride to drive out all 

e alr. 


“The metallic copper and copper oxide are heated 
simultaneously, and when the escaping gas is free from 
air, insert the end of the delivery tube through the tubu- 
Jure of the vessel,” &c., &c. . 

We suppose that Mr. Clements would barely maintain 
that the N occurs as nitric acid in nitromethane or any 
of its analogous compounds; but we should be much 
surprised if he or any one else could make a correct de- 
termination of the nitrogen in those compounds by his 
ammonia method; and would it surprise him to learn 
that when N occurs as a component of cyanogen it may 
be correctly estimated by the ammonia method? What 
is the meaning of the remainder of the preceding extract ? 
Having filled the tube with “some carbonate? and mer- 
curic oxide, what is the student to do with the Benjamin’s 
mess, the ingredients of which are enumerated in the next 
sentence, if a heap of words without a single predicate can 
be called a sentence? Without doubt the author meant 
a mixture of cupric and mercuric oxides by “a mixture 
of the oxide of copper and mercury,” but a beginner, we 
shoyld unhesitatingly say, would mix metalli¢ mercury 


with oxide of copper if he-had no other guide than this 
book, en what mortar, ‘trough, tubulure, and vessel 
are referred to? Where are they to come from, and what 
are they used for? -A chemist may guess what is meant, 
but heaven help the beginner who tries to make his first 
nitrogen determination with the sole aid of this new light. 
We cannot believe It possible fora man who had ever 
* done a combustion " to have penned these pages 3-13. 

We have neither space nor patience for further extracts 
from the author's description of processes and apparatus, 
but we would ask the reader to refer to pp. 164 and 165, 
where Messrs, Frankland and Ward's gas apparatus is 
described, and after he has read it let him try to find out 
how it was possible for a person who had ever seen the 
apparatus to write that description? or even if he had 
never seen it, how could he ignore the simplest principles 
of physics and propose to drive the gas from A by simply 
elevating M? The drawings and explanation are wo- 
fully incomplete and misleading. : 

It is needless to point out all the errors of the author, 
but there is one class we cannot help referripg to, as it 
gives us a fair test of the extent of the author's knowledge 
of his subject. To translate constitutional to graphic 
formule is considered a very elementary exercise, but in 
this our author fails miserably; thus he gives (p. 219) :— 





COH 
“ Succinic Acid } CHa i m 
Coho H T does 


where the two lower atoms of C are represented as 
bivalent. On the same page he gives— "m 


H H 





COHo 
*t Tartaric Acid 4 GHA? E E 
CORE. « go to bog 


where, as in the preceding? we have no oxatyl group in the 
graphic formula, although we have two such in each of 
the constitutional. Again, on p. 225 we have— 
* ry x 
HH 


u-o—c-0 b og? 
I l th : 


H H HH, 


* Mercuric Ethide, HgEt, BECO tig? 
H H i H 

Where is the group Me in the first andthe two groups of 

Et in the second? But to crown all he has begun this, 

glorious page thus— 


“ac aia { HETE 


H H 
** Methylic Ether, cH bo. méton 
` n i ab oth 
Is it possible*thmr he does no know that this is the 
graphic formula of ethylic alcohol, EtHo, a very dif 
ferent compound indeed from MeO? We will not 
multiply instances, though we might very easily do so; 
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but we cannot resist the temptation to cull the two follow- 
ing gems :— 


HHH 

P Boric Methide, B(CH,), wo d ao 
kbd 
4} - 
HH 

PA ylamine, N(CH, Ncc i-e» 
HH 


It is a great pity the anthor ever meddled with graphic 
formule —he may have some very original notions about 
the constitution of organic bodies, but for his own credit 
he ought to have made his constitutional and graphic 
formule agree. The only thing we ever saw at all ap- 
proaching the preceding in ridiculous incongruity was the 
following, handed to us by & beginner :— 


e . H H 
| b b 
Ammonic Nitrate, NO,/NH4O) N—N—H 


| 
H 


We kept this as a curiosity, little dreaming that we should 
ever live to see it surpassed in a text-book. 

In no instance can we say that the information is com- 
plete and satisfactory, while in very many cases it is de- 
cidedly misleading. We fear that very few of the model 
answers to the questions of the Science and Art Depart- 
ment would have been marked, "'excelemi" or even 
* good" by the examiners. , For instance— 

“30, How can you detect the presence of nitrogen in 
an organic substance? 

Ans. “See the estimation of nitrogen." 


We have looked again and again through the pages 
referred to, &nd certainly there is nothing there about the 
detection of nitrogen; does the author know any differ- 
ence between detection and estimation ? 


* 35. If an alkaline solution of potassic cyanide be 
boiled what decomposition takes place? 

“ The formiate of potassium is formed and ammonia 
thus—KCN + 2H,0 = KCOHo + NH," 


This answer is brief, if not to the point, but what on 
earth is KCOHo? 

id 74. How wuld you separate alcohol from acetic 
acid ? 

** Acetic acid freezes at 17? C. or under, while alcohol 
remains liquid at much lower temperatures." 

Very simple, but has the author ever tried it? 


ft 99. What chemical changes ensue when a mixture of 
ethylic iodide and zinc.are heated to 150? £. in a sealed 
tube? , 

“2EtI + Zn = Znl 4-204H," dis . 

Is that all? We fancied' hitherto that the mergst tyro in 
chemistry knew better, We have neither space nor in- 
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clination to give further specimens of these answers, but 
let the reader refer to Nos. 100, 101, 102, &c., and judge 
for himself if the answers are satisfactory. 

If we look at the arrangement of the book we must 
admit that we can find no sequence or logical connection 
between one part and another. Terms are employed 
before being properly defined, and often without being 
defined at all We most sincerely pity the students who 
may attempt to learn organic chemistry by following the 
order of this book without having many a missing link 
supplied.* Under the head “Alcohols” we have three 
mentioned—Methylio, Ethylic, and Phenylic; and by 
referring back to the “Theory of Compound Organic 
Radicals,” we find mention made of several others, but 
no scientific arrangement in series and no general 
methods for the synthesis or preparation otherwise of the 
various terms of each series, The same objection applies 
more or less to the treatment of the ethers, aldehydes, 
acids, and anhydrides. By the way, we have not often 
seen carbamide or urea called a diamine, nor ethylic 
butyrate, C,H,COEtO called ^ duty/ie ether ;” that term 


is generally reserved for eue O. 


There are several pages giving nothing but the names 
and formule of compounds without any attempt to give 
their properties, their connection with one another, or the 
methods of preparing them; a few are referred to in 
other parts of the book, but necessarily they come before 
us then as isolated units and not as closely allied members 
of a consecutive series. 

As to the language we need say but little. It is gene- 
rally awkward or ambiguous, and often incorrect. The 
way pronouns and conjunctions are employed is some- 
times alarming; in one paragraph of very moderate 
length we have the little word or occurring at least nine- 
teen times, until we begin to think that the author has 
been taking the Apostle Paul for his model. In other 
places the pronoun ff keeps dancing before our face 
like some imp, peering out of the most unexpected 
nooks and corners. Here is a model sentence—* A sub- 
sidence of temperature and an almost total absence of 
precipitated iodine after a few drops of the liquid remain- 
ing in the flask is boiled with HNO,” What £s boiled? 
is it the subsidence of temperature ? 

We have by no means pointed out the worst errors—we 
have purposely confined our remarks to the most ele- 
mentary, and we think the reader will now be able to 
answer for himself whether the present author ' knows 
his subject and knows how to teach it," or not, 

One extract more and we have done with the book and 
its author, who says on p. 61 :—“ Nitrous oxide and car- 
bonic anhydride are other ansesthetics." Well, so they 
are, and we could only wish some people had the tooth- 
ache “awful” and had the latter angesthetic administered 
to alleviate their pain, and ours. 

As we have said before, we have reviewed this book as 
a sample—and not the worst—of an ever-increasing class 
of publications, and we would ask teachers is it any 
wonder that “science teaching’’ has in many instances 
become a byeword and a reproach? Can we expect any 
different result until all sham-books and cram-books are 
consigned to the oblivion they so richly deserve? 

E. H 
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‘EUCLID AND HIS MODERN RIVALS. 

Euclid and His Modera Rivals. By Charles L. Dodgson, 
MA. (London: Macmillag, 1879. ) 

Elementary Geometry. | Books i—iv., containing the 
subjects of Euclid's first six books ; following the 
syllabus of geometry prepared by the Geometrical 
Association. By J. M. Wilson, M.A. Fourth edition. 
(London: Macmillan, 1878.) 

Y a curious chance these two works reached ¢ our 
hands nearly on the same day, and as Mr. Dodgson 
devotes a great portion of his space (62 pp.) to the con- 
sideration of Mr. Wilson’s Geometries, we have thought it 
well to notice the two authors at the same time. As 
however it is patent from the fact of Mr. Wilson's work 
having reached a fourth edition, that his method is not 

unknown to, and, may we add, not unappreciated by, a 

large section of mathematical teachers, we shall at once 

pass on to a consideration of Mr. Dodgson’s. book, only 
noticing Mr. Wilson's book in connection with the criti- 
cisms put forward in “Euclid and His Modern Rivals." 

A few words by way of introduction. Mr. Dodgson 
has been a teacher of geometry at Oxford, we believe, for 
nearly five-and-twenty years, and during that time has 
had frequent occasion to examine candidates in that: sub- 
ject. Fora great part of the above-stated period things 
went pretty smoothly, and King Euclid held undisputed 
sway in the “Schools ;" but eleven years ago a troubler 
of the geometrical Israel came upon the scene, and read 
a paper before the Mathematical Society, entitled “ Euclid 
as a Text-Book of Elementary Geometry.” The agitation 
thus commenced acquired strength, and at length, in 
consequence of a correspondence cariied on in these 
columns, the Geometrical Association was formed. A 
prime mover in this matter was that Mr. Wilson who 
wrote the paper, and subsequently brought out the 
geometry cited. Mr. Dodgson is one of the gentlemen 
opposed to this change, and the moving cause of the 
present Iliad is the “vindication of Euclid’s masterpiece.” 
Another consequence of the agitation is that many have 
tried their pientice hands on the production of new geo- 
metries—“ rivals,” our author calls them—“ forty-five were 
left in my rooms to-day." Can we wonder then, that, his 
soul being stirred within him, he should overhaul a selec- 
tion of them to see what blots he could * spot" in them? 
He might well have taken for his motto one once familiar 
to us— 

‘Tf there's a hole in a’ your coats, 


I rede ye tent it 
A chiel's ye takin’ notes, 


An’ falth heh p prent it!” 
Our author’s criticism takes a peculiar form, but we shall 
not blame him for this, for he has afforded us much 
amusement, and we quite hold with the Horatian line he 
cites in extenuation of his mode of procedure: ‘‘ Riden- 
tem dicere verum quid vetat?" We believe he has made 
a good many hits; but at times his wit, we think, has led 
him too far. We shall not, however, here give any 
account of his plot—we, prefer to refer our readers to the 
work itself-~but confine our notice to the remarks upon 
Mr. Wilson's books, and upon Mr. Morell's: ^ Eüclid 
Simplified." ! : 
Mr. Dodgson devotes forty-eight pages to Mr. Wilson's 
7A work we ourselves had cccasion very strongly to condemn—seo 
Natur, vol, xk. p. sos. 


“Elementary Geometry” (second edition, 1869). We can 
hardly see why so much space should be devoted to a 
work which seems tacitly to have been withdrawn by the 
author, or, at any rate, to have been considered inferior 
to the work under review. Is it that the “scene” was 
written some time since, and was considered to be too 
good to be sacrificed? Happily it is not our business to 
defend Mr. Wilson's views on “ direction ;" he is perfectly 
ea to defend his own views, and no doubt, should 
he see fit, will do so at the right time. 

* Minos"—who argues for Mr. Dodgson—himself 
seems to think that his remarks will now and again be 
considered hypercritical. Take the following :— 

Miemand (the general representative of the “rivals,” 
quoting from the “Elementary Geometry”). : Two 
straight lines that meet one another form, an angie at the 
point where they meet (p. 5). Min. Do you mean that 
they form it “af the point," and nowhere else? Vis. L 
suppose so. Afin. I fear you allow your angle no magni- 
tude, if you limit its existence to so, small a locality | 
Nie, Well, we don't mean “powhere else." Min. (snadi- 
tatively). You mean af the point—and somewhere else? 
Where else, if you please? Nie- We mean—we don't 
quite know why we put in the words at all. Let us say 
“Two straight lines that meet one another form an angle." 
Min. Very well. It hardly tells us what an angle £s, and, 
so far, it is inferior to Euclid's definition; but it may 
pass. Again (p. 73), Nie reads, P. 5, Ax. 5, "Angles 
are equal when they could be placed on one another so 
that their vertices would coincide in position, and their 
arms in direction. Mim ** Placed on one another |'* Did 
you ever see the child's game, where a pile of four hands 
is made on the table, and each player tries to have a 
hand at the top of the pile? Nis. Iknowthegame. Min. 
Well, did you ever see beth players succeed at once? Nis. 
No, Min. Whenever that feat is achieved you may then 
expect to be able to place twa,angles “on one another |? 
You have hardly, I think, grasped the physical fact that, 
when one of two things if ox the other, the second is 
underneath the first, But perhaps I am hypercritical. 

What the text means is, of course, that 2, C; D 
could be placed upon 4 or A upon* B, C, D, so as 
to coincide. A still more striking instance is p. 160. 
Mr. Wilson adopts the syllabus-definition, * When one 
straight line stands upon another straight line and makes 
the adjacent angles equal,-each of the angles is called a 
right angle"—a definition, by the way, remarkably like 
Euclid’s. Minos says, “allow me to present. you with a 
figure, as I ses the Syllabus does not supply one— 

A Here AB ‘stands upon’ B C, and makes the 

B ačjacent angles equal How do you like these 

C ‘right angles?'" 

This is a hit, of course, indeed a double hit, the one 
farcical in its illustration, the other sober enough, for the 
Syllabus considers that two angles (a major, and a minor; 
conjugate) are formed.by two straight lines drawn from a 
point, Mr. Dodgson is very amusing upon the * straight" 
angle, and, no doubt, v would be equally so upon the equi- 
valent “dat” angle. A good phrase is stilba desideratum, 
«but De Morgan Iqng ago pointed out that “the angle 
made by g straight line with itwcontinuation is a definite 
angular magnitude,’ and considered its half tobe the 
best definition of aright angle. , 
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We pass over many passages we had marked, with 
saying that in many cases'the objections are sound but 
trivial Objection is taken to Mr. Wilson's remark, 
-“ Every theorem may be. ‘shown to be-a means of in- 


directly ‘measuring some magnitude,” and. Niemand' 


abandons “eyery.’ We think, however, that Niemand 
might have made a better fight of it and suggested that 
what is Intended is that, for instance, all the theorems of 
the first book are directly or indirectly required for the 
proof of the 47th-Proposition, which is surely a proposi- 
tion concerned with, the measurement of magnitude. 

On p. 177 Minos says of.the exercise, “Show that 
the angles of.an equiangular triangle are equal to two- 
thirds of a right angle. | In this attempt'I feel sure I 
should fail. In early life I- was taught^to believe them 


equal to two right angles—an antiquated prejudice, no’ 


doubt; but it is difficult to eradicate these childish 
instincts.” . Mr. Dodgson was taught that the three 
angles were equal to this magnitude; the question says 
“angles” surely in the plain sense of each angle being 
equal, &c. Again, in the construction fof proposition 
correspontling to Eucl. i. 9 objection is taken to ere 
a radius greater than half A B® (it should be A C): 
-would seem to require the previods bisection of AB? 
(4C) Thus the proof involves the fallacy “ Petitio 
Princifii.” Surely one can take & line greater than or 
equal to 44 C; where, then, is the fallacy? Exception is 
taken to the proposition “the area of a trapezium is 
equal to the area of a rectangle whose base is half the 
sum of the two parallel sides, and whose altitude is the 
perpendicular distance between them "' as being “a mere 
‘fancy’ proposition of no practical value whatever.’ We 
have met with it in works on co-ordinate geometry and 
elsewhere. Then again the theorem (Apollonius's) on 
Mr. Wilson's p. 95 is branded “new,” “but even with 
that mighty name to recommend it, I cannot help think- 
ing it rather more curious " [t is our own 
impression that it is one of the most important “riders” 
from the second book, and M" Mr. Dodgson has been 
teaching geometry for nearly five-and-twenty years, so 
have we—but we do not confin& our teaching to the text- 
book only, we devote a great part of our geometrical 
teaching time to the Working of exercises. 

Our conclusion from the examination of Mr. Dodgson's 
objections to Mr. Wilson's last book' is that the majority 
of them can be easily met; indeed, many of them are 
mere verbal quibbles; the rest arise from tbe very dif- 
ferent stamdpoints taken up by the two writers, and here 
there is likely to be “ war to the knife.” 

A word or twb on Morell’s (J, R.) ‘‘ Euclid Simplified.” 
Itis very easy work to pick this little book to pieces, but 
we cannot understand a statement of Mr. Dodgson’s on 
p.148. OF the proposition “Every convex closed line 
4 B CD enveloped by any other closed line PORS Tis 
less than it,” he says the næthod used fails, “as of course 
all methods must, the thing not being capable of proof.” 
We cannot call to mind any English text-book in which 
the proposition is proved, but there is what we have 
thought was a proof in Sannia and D’Ovidie’s “ Elementi 
di Geometria," p. 32. 

We are bound to sdy that 4 Euclid’ and his Modern 

Rivals” is not all amysing reading. It alternates 

« “Frqm grate to gay,” 


. however, it will not get the attention it deserves. 


and more than a third part is devoted to appendices, the 
third to the sixth of which (73 pages) must have cost the 
author a great deal of thought and labour. We fear, 
It is 
hard reading, and ont has hardly been led up to it by the 
amusement provided in the four Acts of the Drama. 
Some little trouble 1s involved-in mastering the symbols 
and their significance. 

The foftrth act considers the objections brought by Mr. 
Wilson {Euclid as a Text- -Book," &c.) and others 
against the use of Euclid for junior pupils on the.score of 

ess and want of simplicity of style, the 
exclusion of hypothetical constructions, &c. We need not 
consider them here, but refer to two articles by the Rev. 
Dr. Jones (“On the, Unsuitableness of Euclid as a Text- 
Book of. Geometry," Trans. of. Liverpool Lit. and Phil. 
Society, published in a separate form; and ''Review of 
Mr. Todhunter’s Essay on Elementary Geometry,” 
(Monthly Journal of Education, 1875, pp. 97-112, 150- 
160), neither of which is referred to by our author, though 
he quotes largely in the appendix from Mr. Todhunter’s 
Essay and also from a review of Mr. Wilson's first 
Geometry in the Atheneum for July 18, 1868, written by 
Prof, De Morgan. We could instance other geometries 
wbich have an equal claim to be considered with any of 
those. criticised by Mr. Dodgson, and we should rather 
have written “ Euclid and some of his Modern Rivals.” 


LETTERS TO THE EDITOR 
[The Editor does mot hold himself responsible for opisions expressed 
correspondents, Neither can ke undertake 


by his to return, or 
. dpsed eka ell uidere hti Mrs No 
sel prie me spond cg riy Mns 
corres enis jo as 
[ precept seris om kis space 15 so great that wt 
sy Letten Pe a fo caries NE ORALA race of ER: 
a aii PAETAE Get KESE eA) 


The a or Papayo 
vol xix. 7, is a paragraph relative to the 
of the Carica papaya. I cannot but think that 
jes attributed to this vegetal in British 


mou: NA 


Aome iun the pro 


Guiana by tho nat of that colony are exaggerated somewhat, 
eg: the a of steel by its sap, &c. 

Sir W Thomson, in e first volume of “ The Voyage of 
the eer,” aca re tion of a group bd 
these papew-trees in the en of the Admiral 
the N American sta at Clarence Hill, Bermudas, w 


they seem to abound ; TAs nist Kee ie hese escis alba ane 
enous to these islands or introduced from the West Indies 

and tropical Anoia From the cut = ee Regs 

seen the quaint growth o Re o trees, wr 

lave heen. esteemed by the early , as they haro: been 

introduced into a ai of the tro 

straight stems 


rambling those of the Aralia pa 
rifera, under which the clusters of black purple fruit pro 
In the islands of Bourbon and Mauritius risked passable 
compás of these fruit, which are pulpy and full of black seeds, 
when ripe, and, the Creole children eat them raw, with what 
effect on their insides I know not; the birds, however, will not 
touch thém, and as they fall they rot on the ground beneath, 
rena where we lived prindipally on ration beef cut from 
Sour apum du uo o a idee ae 
on under the leaves of the treo itself, proie ween a 
for a very tender piece of filet, our coo wo wrap 
bay for a vay tomder pi in tho leaves, when tho newly- Sue 
meat would beas tender as if it had been hung for a considerable 
time, Whente are these deleterious effects causing rapid de- 
composition of animal fibre? and are there any other trees which 
possess similar properties? 


242 


NATURE 


. [Sudy.10, 1879 





* The Malibu, who vers intraactd into Maribus as Cooley 
would not sleep under tamarind trees, on account of their 
supposed noxious effects* but it is possible that superstition has 
something to do, with their objection. 

S. P. OLIVER 


On the Orlgin of Certain Granitold Rocks 


Dr, CALLAWAY'S interesting letter the above in 
NATURE adeo P: 219) tn me to send you the 


org sy ETE te "s 


mentioned are first beim — 
here cu particu- 
which 





ts, but yet 


compressed y 
other material is removed, and nests of pure quarts 
aro seen, having a- very crystalline appearance. By 
proces alao the darker material a brought together and made to 
ita the neis, so Mal a handol Gre i Kicau 
ven to the rock, All this looks as if an incipient gneiss was 
EE am action being incomplete, a kind 
and softening having taken place suf- 
reir to allow the particles to arrange themselves accord- 

natural affinities,” 

Evil be aen dut A E E Dr. Callaway 
in his recent examinations of similar rocks in Shropshire are 
almost identical with those y formed by myself in Pem- 
beokeshire, The carefal ical examination of rocks of 


an intermediate like these oo 
fail; I think, to up some, of the diffi hitherto expe- 
rienced ei gi aaa A of the 

HrxNaY Hicxs 


crystalline rocks. 
Hendon, July 4 


Distribution of the Blatk Rat (Mus rattus, Linn.) 
in Italy 


Ir may interest the readers of NATURE to know that the 
black rat is very abundant und ‚widely distributed in Italy and 
her islands. In the Central Collection of Italian Vertebrate which 








and I have them from the rame 
generally admitted to be specifically identical 
. Hemery H, 

Royal Zoological Museum, Florence, July 4 





, Barbed Hooklets on Spines of a Brachiopod 


Mz. THomas DAVIDSON, F.R.S., describes, on p. 276, and 
fignres, in xxiv. of the Supplement to his '' 
Brachio P now on the eve of 


myself, I started 


towards the free end of the spine. So far as I am aware, this 
structure is uni the brachio Mr. Davidson has 
wisis pi scire necs arie gie rs 
of the of hís forthcoming monogra e text 

off before this observation was made; bat I should like 
to draw the attention of to the point, as 
similar structures may be found in other brachio ms- 
terials are in Mr. Davidson’s extended notice when his 
leisure allows him, Jonn Yong 


Hunterian ES Glasgow University, June 


"n 


The Supe Mound of Lochnell, near Oban 


I WALEED over y from here to examine this for 
me feelings of doubt aa to whether it was 
not one of those fantastic shapes naturally assumed by igneous 
rocks, seen through the spectacles of an antiquarian enthngiest, 
Reed inl aed sibel mene ieee cee 


ven, deli intended to 
It ide ay rapere trance of & leds rock amphi. 
sheaths with a waterfall at the Bead ( north end of it), the 


Loch being to the southward. toe roe ean to the 
northward of the t, nearly square,’ e ground is 
apparently a rubble of gravel, stones, and dirt, such as is found 
in moraines, ied a ans Mire pe and. 
showed « quantity of stones some indication of a square 
Ido rises y sa iridis: The i 

not to any impres. 

suggested 


sion that it to mie, MAS Wus 
endeavoured to entrench itself, e vi pe a 


attacked before the Ee E ats gehen on more than 
one face, and ee a ae 
snake form to commemorate either a Musccwist seit, ge the 
successful defence of an unfinished work. ; 





Plan of ridge 





2 Elevation’ — 
Iinclose you a sketch plan and elevation, bf a very rough kind,’ 


which I made on the spot and baysinot retouched since, except 


inking over my pencil marks 
Is don have already Comes (rome ra back), given a drawing and 
t eoaid 


description of it. apes diuo 
come of ae. of the roed ron Oban to 


Oban, June 19 i . ` * 


The Origin of Hall 


I am for ue the st cession tthe Cua 
Kindly explain for me the following ‘‘explanstion” of the origin 


of karl; which I have come across while reading for an examina- 
tion -— 








XU EARN RE 
by electricity. Imagine two clouds, pereo don clk ar 
ferent fluids, and suppose that a drop of water falls from A. Its 


*. 
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fall will be rapid, both on account of andattrac- | THX letters of X, and df Mr. Henry Clark in Na vol, 
tion, and (e) ske evaporation will be 10 that it will be fears, | xx. 230, denir to error daisi pontis OAE 
t the cloud B it condenser Port of ii oudour, gets I think, very interesting, as my observitions me to 
thus a coating of ice, and, having the same fluid as B, that it is very rarely that a dogetskes any notice of a or 
A, and so on, downwards and upwards, until it yee on {lie fat- I only know of one instance, 
becomes heavy enough to fall to the ground.” A terrier of mine I asleep upon a chair in the house 
My difüculties are the following ;—Whenoe comes the evapo- | of a friend, and was T arona Dy kome gales On 
ratioa spoken of at (a) ? opening his eyes, the dog caught sight of a ofa 
According to the above, when it reaches » it is frozen. What | man on the wall not far from him, upon which the was 
cota understand by the ''condensation of part of its ERES. He growled, for some little time his 
vapour pon portrait, but shortly satisfying 
Also, wonld not the two clouds, A and B, having opposite repe eril ie i he resumed his nap. I 
fluids, themaelves unite? have ofteff since endea to induce him to pay some atten- 
Mu c IPTE © tion to portraits "ep pees ee succes ; some- 
oblige an. ; ý IGNORAMUS times he will bark at his own reflection in a looking-glass, He 
es knows it to be his own image that he sees, for he very soon tires 
n both of barking and looking Other authéude instances of this 
_ Butterfly Swarms kind would be valuable, j. BR 
‘WITH reference to the case mentioned in NATURE, vol xx. | July 4 , ‘ 


that “local fecundity ” 


Edusa, which feed upon t» of the order, and 

Sa ae ara sand oly ha at the same 
I may mention that where I reside I observed many specimens 

of Vanessa canis last (1878). inthe preceding (1877) 

‘both Cotas Ayale and were er w. 

last year (1878) 1G act we a aingie specimen of either of thee 

X " gS 
Buses, Edenbridge, Kent, July 7 





H. A, JENNER says TENA sali: XI, p. 220) that 
Lx CIE iras Vanessa cardui, noc 
any about Lewes, uerius eer 
was exceedingly abundant in could 

ive ampi cores i a fow tats, I would further remark 
of saw beds of nettles, many 
of V. cardi! I antici- 
, and so they 


F Batent Musim, éouth Kensington, ms 
Intellect in Brutes 
As an instance of intelligence in a cat, the following story is, 


T think, Worthy of beng oe In yo your — 
ae ; when a boy, kept & tame ster. which, having 
kiad iin winga clipped, was allowed ‘to. hop about the house at 


ht speak, with a Httle 
Kitten,’ and à ee M test Gabloied forem 
fhe- tiro, tiep 


ying together, EE rci 


A moment after, the sound of a furious fi t going on in the 
hall reached the ears of the astonished , and it was then 
a dui ae Holen. into the ho with which 
the starling’s friegd was fighting. cat heard 
the & of the enemy, and ha its - 
noc CLIE 
a DUPEE 
'Rendagen, W, Yirg e 
larves referred to 


JEU eet Se eee V. cardi 
feeds on thistle. eor] 


J.S. WHITTEN 


picturesque little station at Hawkesbury Lane, between 
Nuneaton and Coventry, hes, for some time past, been the home 
anima] possessing almost 


-box, and, the bell between its teeth, shake 
ith y, and thus apprise the waiting passengers of the train’s 
approach, This tesk accom he would descend the steps 
leading from the box, his tail, and ready and 
willing, apparently, for uty-he might be called to 
perform. Often, as & was leaving the station, Pincher 
would run beside it for about a hundred yards, as acting 
under the impression that the -driver would be unable to 
obtain the his assistance, On Sun- 


ae in th ctuated by some motive 
or cher proba! eels a a oe 
of the line—the derted under the carriages of the latter 


train, and one of the wheels passed over his neck, death being 
instantaneous,” 





Snails v. Glow-worms 
ee on this subject I thought my facts might be 
did not expect they would be so distorted as 

bave been by Mr. McLachlan at p. 219. 
simply what I had seen, and in accordance with the 
request at the head of your column for letters to the Editor, I 

made my letter ‘‘as short as 

heading of my-lotter was correct, and I described what I 
scw—a glow-worm in the £uside of a mail, for when the 


and Mr. 
the Hover, end not the Hs, aa Mr. Henslow’s cat ! 


y with me in thinking that the 
i n fact is evidently now to these 


I shall feel ob any or all of- them, tending ie somit 
glow-worms, and y the experiment again, sp well a some 
others. . NEWALL 


Gateshead-on-Tyne, July 8 





ks -Occurrence of Boar Fish 


I RECEIVED several notices of the capture of boar-fish (Cagros 
ager), on the south and routh-east coasts of England during June 


. 


-ants and thelr recognition -of the; principle of division of 
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Jomw' T. Cai garok , 
Royal SR Westminster, July 6 





" Habits of Ants E p 

My attention was latel called by a frlend to the operations of 
a party of ants, The usta of tlie wark qj. a. cher y Lus 

decayed in the centre, From this portion of tho tree the 

mi calles uci ln foeth Hoal! grains of savdust-Iike 


an amputated branch, and thrown over to the a 

of about -fiye feet, The particles were on from one ant 

thir di For on de gromm below, another pariy m a 
for on the below, another party removed the 

lie M In this connection the reader should 

consult a remarkable note on page 21 of Kerner’s " Flowers and 

their Unbidden Guests " to further illustrate the int ence of 


labour. Iam unable to state the species of ant I observed, as I 
am not an entomologist. Ee mrih a ratier large med ent, 

W, WHITMAN BAILEY 
virum Ualraig, Grovidenen SECOURS Jens 77 x ES 


WILLIAM. FOTHERGILL COOKE. 
"| BERE. has slipped away echte le d quietly one of 
one 


England's scientific p an the world's 


benefactors. Sir William ' erpil Cooke was the 
father of electric telegraphy. Es 1806, educated in. 
Durham; where his father was a professor, he joined thé 


East India Com mdi service in 1826, from, 
Ph he retired, hn d easton and physio- 


logy in. Paris and Hei ! was very clever at 
wax modelling. In 1836 a lectere on Schillie du ph 
‘directed! his attention to the electric telegrap was 


the active sanguine mind that saw the great fate oe 

hy before him, and ‘that? in- spite of supineness: 
and'unbelief, forced the new t on an unwilling world.’ 
He was not an inventor nor & overer, but he was a'far- 
socing, practical man, with a determined will, indomitable 
energy, and of great resources. Associated with Wheat- 
stone, he ove Dlisted telegraphy as a commercial under- 
taking. The first experimerital line in land was put 
up in 1837. The first Electric Telegraph -ompany was 
incotporated in 1844. "The first cable was laid'in 18512 
Now the world is orie network of wires, and while the 
pioneer of this great system is cgrried to his grav repre- 
sentatives from every civilised nation of -the met 


ip telegraphic parliament in London without heaving one | 
sigh or casting. one thought 


tal, “í Oer the grave where onr hero we barie." 


»* 





THE COMPARATIVE ANA TOMY OF. MAN; ^ 

i». xo we IL ~ 

The Andaman, Iilanders (continued) 
H ITHERTO the osteological characters of these people 

- "have only been known from-one skeleton, ied 
described by Prof. Owen, two crania by Mr. Busk, and 
two by Prof. Quatrefages. During the last half , the 
College museum has received a valuable series of eletons, 
collected, at the request of Sir Joseph Fayrer, by the late 
Oot Of arkecen, aS i on Lov i e r^ Continued from 
P d - CN o m: 





Dr. J. D senior medical offücér;at Port’ pui; 
othérs have lent for the purpose of illustrating. this 


‘| course by Professors.Rolleston and. Allen Thonison, 
amounting altogether. to. ningteen skeletons, ang about 
‘| thirty crania. 


The common: estimate among Europeans which is 
fairly correct for averages, is that the length of the femur. 
is tothe height of the H person as 275 is to 1,000. 
Only ore of the above- oned died Gees 
has been 


eren da dig ae E bores ere 
tions of the different segments of the limbs 
in various races ‘by the announcement in 1799 
of Manchester, since amply confirmed, that aT i 
of the Nears. is proportionally longer. dun that. of the 
European. Unfortunately, of most races are 80 
rare in collections, that we have at. present.but few: 
reliable data on this subject, it is only when'a suffi- 


‘cient number can be obtained, on which to foul a fair 


av that-any satisfactory law can'be established. 
TES iret rata o index, is that obtained by the com- 
parison of the entire upper and lowrr limbs. ae ae 
other, the éxtermembral index, or the length 
humerus and radius added together, as com id 
AA P M as 100, - 
bie ratioa ue reed ee AE etons, is 68°3; 
in fourteen Europeans, measured in the: same manner, 
6j showing a alight d ution in the length of the arm 
uu ud as compared .with the: latter. This has 
nnd Ra ye ee ee 
Negroes. iniex id the ratio of-the 
cias ie mur ihe ates being taken 23 100. In 
Europeans, according to Prof Flowers pur e pne 
D a 73; pan 
68:9; in the Andaman mur dubie 
b th the latter races thehumerus ee fuss Deren 


1 


the femur. .The /emoro-tbial index is the length of the ` 


tibia to the femur, the latter being 100. ‘In Europeans, ` 
this, is: 82 ;.- in Negroes, "according tô Prof. H hry, 


Be ee ey as a E du "5 
Áumero-radial 


index, or the length of thé radius, 


compared to the humerus is, perhaps most important; 
as being subject to greater La EER in different’ races. 


In nine Europeans measured—by Broca, it is 739; in 


the same; in fifteen Negroes measured DES 794; 


pro. Segment, a: pecu- , 
liafity most, y haniai in the up eons, 
In the Bullets ty of the Paris ‘Anthrépoloteal Society f 


.| last year,, Broca -called attention to form. of the' 


ERA AS and sho that one of the 
edges ea epe ge d be 


: Pe tei between the two 
dii 


ameters: of-the. bone, #.¢., the. length from .the 
Lco us nl angle (C) to the inferlor angle (D), and 
cavity ( to th of the har aa matgin of 
Denia cx A) to the ‘potit on the posterior or 
POI DAN 
ratio' of the | C D) to the bread er 
*being 100, is aea the scapular In the anthro- 
poid apes the index Pide eral bew uS and pum 
most lower forms of d other 
it is gars lag woe E A hig! index is, therefore, 2 
sign of jare found that the average in 
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twenty-three Europeans was 6591, and in 200 scapulse of 


zig measured r. Garson, the a index 
5'23, The twenty-five DN egro skeletons. in Paris 

Med ve an 2 sade OF ie Guege 

six sca of the three Negro skeletons in 

Museum, 71'7. . Australians an average S SEU DES Fa 

Of the Andaman skeletons, tho twenty-one scapulse whi 


have the epiph united give an average index of 69:8, 
and th Ee cane gis Mug di ie” 
tionship to the Negro and to tho Australian, An Another 
inferiority in the scapula of the Andamanese is 
ie aloon constant absence of the supra-scapular notch. 
The pelvis is also very important for com n, and 
the difference that is most obvious and ol estie 
lies in the form of the superior aperture or b 


is always more elongated from before d 
narrowed y in the a than it is in man. The 
relation of the antero- to the transverse diameter 


of the brim, the latter measurement being taken as 100, 
gives the s/vic index. In the anthropoid apes the antero- 
posterior diameter is always the larger, and in infancy 
and childhood in our own race the pelvic index is also as 
res gp aa 100. In adult man, except in rare cases, 
€ transverse ter is the greater, and the index 
ea ee 100, in fhe female being lower than in 
the male. In Europeans the average pelvic "index is 
about 81 for the male and 78 for the female sex. The 
average of 17 male Negroes, ae to Matera is 
Australians, 


of ten according to 
Andamanese give the highest cee “of all, 
index of 8 es being 101, the maximum being 116 ( 
highest index of a human pelvis recorded), the minimum 
92'6. Of the 9 females the average index is 95'2, the maxi- 
mum 107%, the minimum 864. No race, mp bas & 
sufficient number of pelves to give fair avera 
been measured, has sho m Ie 
so widely from the European type. It should Spaning 
however, that the difference between the sexes is as fly, 
or even more fully, pronounced than it is in-the 
races, contrary to an idea which has been Sanres 
held, based, however, upon an insufficient number of 
observations, ' 

Cranial Characters. s—Tho following bienan are 
founded upon twenty-four adults, of which 


specimens, all 
twelve belong to the male and*twelve to the female sex. | cranial 


it may be somé' of the closel eue Negrito on 

of the Indian Archi fea Ns i Sna 

m none present any Senado a or pathological 
On, ' 


expressed b the latitudinal 
cephalic index”  Thisin both 
trachea ape ds da as a race, truly 
ose skulls the, indi: of which m» 

this category. The average index 
index—in both sexes i® 775, being 
779 in the females. In only one out 
slais i is the breadth leas than the 


“ 


770 in ee males an 
of the twenty-four 


Segal 


seems rather moredrequent than among en ce 
generally 


“accom es superiority of development. More skulls, 
a DU E 


disposition of 
sae 


pepe The dipoan 


EA general 

of the cranium is smooth, and muscular ridges little 
pronounced. The forehead is rounded and even, and 
the glabella and su bital eminences are always very 
little developed. e interspace between the orbits is 
wide and flat, and the orbits are round, the average index, 
or the eur of height to width of margin, the latter taken 


as high as gro. The nasal bones are 
straight, with wits seni peal sides, and not prominent. 
The width of the opening brings the Andamanése 
the mesorhine category of Broca, though approach- 
fe pana T the average index being 512, Of the 
frente four skulls, five are a steak seventeen meso- 
aaan and two leptorhine. th regard to the projection 
orward of the jaws, eleven are decidedly idc 
ihe athous, and five Melun ii 
Comberton swith other Races. the A 
the Andamanese have very little affinity; it is to the other 


'| woo! -haired races that we must naturally turn in endea- 


differed widely 
usuall E A cem) ec oad 
and | hine, have the smooth brow and round orbit 
seen In the Andamanese, and. not generally met with in 
the true Oceanic Negroes. 
iu Ae Te Aparan ead Mi vto may 
po ly be associated the less knowü Actas of the 
Pieds the Semangs of the Mala 
other scattered 
thas canettaie à PACA 


then thel lg be apj 


to which the name Ve 
At first sight, they 4 


Dese Ne on the 
and hence everything co connected with fale Mey or 
pag the greatest interest to the anthro- 


The Inhabitants of India T 
By their physical characters, 

which inhabit the great continent of Asta attach them- 

selves more or less to one or other of two very distinct 

types : :—I°The Mongolian; and II, That which for want 

a better name must still be distinguished by the title 


applied fo it by Blumenbach, the Cawcasian. 


2049. 


various populations 
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i ` Roughly speaking, a line striking northward from the 
head of the Bay of Bengal, to the Himala en 
turning westward and skfrting the southern of that 


great mountain-chain, passing ‘rth of Cashmere, and in 
a westward direction to the Sea of Ara], the Caspian, and 
the Ural Mountains, divides the area oeruped by people 
of each those to the east and north of this line being 
ongolians, and those to the south and west 
mainly Caucasians. 

The people of India per, except in the extreme 
north and north-east, belong mainly to the Caucasian 
division. It has been thought that other races have 
contributed a share to the composition of the present 
population of the Peninsula, having been the earliest 

bitants of the land, and forming, as it were, a sub- 
stratum of the existing population; these are :—I. 
Negritos, allied to the Andaman Islanders: II. Aus- 
traloids, allied to the modern Australians, The search 
for evidence for or against the existence of these 
elements in the population of India must naturally be 
for among the tribes which retain more or less of 

their barbarous condition. 

With these must be classed the Veddahs of Ceylon. 
Many of these pope have become civilised, but the wild or 
** Rock Veddahs”’ live in a most primitive state of social 
culture, without clothing, agen or fixed dwellings. 
They are a dwarfish, stunted race, of blackish complexion. 
and with straight, though generally unkempt and shaggy 
hair. The condition of their bones and other physical 
characters give the impression of their being a race 
degenerated and enfeebled by generations of privation 
and other circumstances adverse to full development. 
There are no Veddah skeletons in the College Museum, 
but as many as seven crania; one of them, that of a 
ier FATA smallest adult skull in the whole collection, 
its cere capacity measuring only 960 c.c. (58°6 c. ins.). 
They are all dolichocephalic,the average latitudinal index 
being 71'r, and the average ultidudinal index 86:1. Their 

thism is not very marked, and the nasal index is 
aan, averaging 50'3. They enter rather into the type 
of the lower grades of the inhabitants of Bengal. 

‘The present pomlaren of India, sides the Mongo- 

e 


loid people of the north and is separated by lan 
imto two great divisions -(1) The and (as The 
one, of the 


Non-Aryans, the majority of whom s 
agglutinative tongues collectively called Dravidian. The 

came into India by the north-west hy way of the 
Punjaub, about 1,500 years before our era, as is supposed. 
They now occupy the great alluvial plains of the Indus 
and Ganges between the Himalayas and the elevated 
plateau of Central India, and have spread southwards 
along both coasts as far as Ceylon. 

. The Dravidians, who occupy the ter part of the 
country southwaids from the Nerbudda River, are sup- 
. pores to be descended mainly from the people who ım- 

bited the country before the Aryan immigration. They 
are again divided into two pu. a) The civilised Dra- 
vidians, speaking Tamul, Telugu, Canarese, &c., and (6) 
Tbe wild tribes of the mountainous districts of thé in- 


terior. These “Hill Tribes,” as they are often called, 
are of t interest to the ethnologist, as they represent 
` theo stratum of the population. By their languages 


they are divided into two P Those that speak 
Dravidian, the Gonds, the the Oraons, &c.; 
(2) The Munda or Kolarian family, composed of numerous 
tribes called Coles, Hos, Moondahs, Santals, Billahs, &c. 
Very little is known of the physical characters of these 


John Shortt has lately sent to the Museum a series 
of twenty skulls belonging to the tribes of Maravars, who 
inhabit the Madura district in the south of the peninsula, 
He has also sent a series of equal number to the Museum 
of the Paris Anthropological Society, which has been de- 
scribed by M. Canad in a recent number of the 


Revue PA logie. As regards the capacity, the- 
av in the Paris skulls is 1,281c.c., in those sent to 
the Museum, 1,368 c.c. The average 1 are respec- 


tively 174'5 and 1756, but in the former the projection of 
labella is includ The average breadth is 131 in both; 
e latitudinal index is 746 in the one and 751 in the other 
series; the altitudinal, the nasal, and the orbital indices 
are respectively 752 and 758, 521 and 510, 839, and 854. 
‘These skulls, on the whole, differ totally from those of the 
Andamanese, especially in the great development of the 
occipital region. Nor do they present any striking resem- 
blances either to those of the Australians, or to any of the. 
Mongoloid races. Their characters do not differ much 
from those of the mixed po on of Bengal generally. 
These Maravars may not be to the races among which. 
the characters of the original hill-tribes should be looked 
for, and no evidence has yet been found of cranial con- 
formation bearing out the view of the Australian affinities 
of these people, derived from external appearance. The 
presence of a Negrito, i.s, woolly-hai and brachy- 
cephalic, element in the population of India, is also based. 
at present on very slender evidence. 


(To be continued) 


JEA aa ee ee aS C AM MCN 

ON THE SECULAR EFFECTS OF TIDAL 

FRICTION} , 

I" three papers, read at different times before the Royal 

Society, the author has considered the theory of the 
tides of a viscous spheroid, and the perturbations of the 
rotation of the spheroid caused by the attraction of the 
tide-raising satellite; the direction of that investigation 
was governed by considerations of applicability to the - 
case of the earth, moon, and sun. 

In the paper, of which we are here giving an renh 
the question is considered both from a more genera 
and a more special point of view than in the previous 
papers. For it is bere sup that there is only a single 
tide-raising body or satellite which moves in a circu 
orbit in the equator of the planet, but the orbital motion 
may be either consentaneous with or adverse to the 
planet’s rotation. The tides supposed to be raised in the 
planet by the attraction* of the satellite are of any kind 
whatever, provided that there is'a frictional resistance in 
the pane to the tidal motie, The results are therefore 
applicable alike to the hypothesis of bodily tides, or to 
that of oceanic tides. . 

It results from a general mechanical principle tHat in 
whatever way the satellite and planet interact, the whole 
moment of momentum-of the rotation of the system must , 
remain constant; whilst, as there is a frictional resistance 
in the planet to the tidal motion, the whole energy of the 
system, viz., the sum of the potential and kinetic energi 
must diminish. The method employed to trace the effects 
of tidal fnction consists in drawing two curves, one of 
which represents the constancy of the moment of mo- 
men and the other of which gives the energy of the 
system for each configuration. 

Then if we conceive a system of a planet and satellite 
started in such a way as to be represented by a given 
point on the curve of conservation of moment of mo- 
mentum; and if we imagine this point linked to its corre- 
sponding point on the curve of energy, since the energy 
must degrade, the point on the curve of energy must 
always slide down a slope and carry with it the point on 
the curve of momentum, $ , 

It is thus possible to track the nature of the changes in 
the configuratiop of the system, but the method gives no 
clue to the time occupied by those changeą, This com- 


ison of the engrgy with the moment of momentum of 
the system by a hical method Was suggested to the 
author by Sir Wiliam Thomson. 


1 A paper read before the Royal Society odi Jure 1% 1879, by G. He 
Dersin. 
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A third curve is also introduced which represents such 

2 rotation of the system that the planet always shows the 
same face to the satellite, just as we always see the same 
face ofthe moon ; this curve is called the curve of rigidity, 
because when the motion is of this kind, the system 
moves as though the planet and satellite were parts of 
one rigid body. z 

It a from a consideration of these three curves 
that ıf the whole momentum of the system be less than a 
certain amount, then it is not possible to set a given 
planet and satellite in rotation, so that the planet shall 
always show the same face to the satellite ; but if this can 
be done at all, it can be done in two ways, and one of 
those ways corresponds to a maximum amount of energy 
of the , and the other to a minimum, Moreover 
the configuration of maximum energy is one of dynamical 
‘instability and the system may degrade in either of two 
ways from that state. In one of these modes of a- 
tion the satellite approaches and falls into the planet, and 
in a me it recedes from the planet. 

art of the author’s previous papers consists in tracing 
_ backwards the moon’s motion from its present condition 
to that co ion of maximum en ; and it was 
found that that state corresponded with a rotation of the 
earth and moon, like the parts of one rigid body, in about 
five hours, This rapid periodic time of the moon corre- 
sponds with only a few thousands of miles intervening 
between the earth's surface and that body. 
tides on the earth must be subject to friction, it follows 
pude that, if time en has ela since the 
igin of the moon and earth, the present state must 
be a degradation of the configuration of maximum energy, 
which cannot itself be a degradation of a ious state. 
And therefore it was maintained that this closeness of the 
two bodies points to the community of their origin. 

In this mode of evolution we see that the rotation and 
revolution of the two bodies was: primitively such that 
the month and day were of equal length (about five hours), 
nnd that in the future they wi come to equality, 
each being then about fifty of our days long. From this 
it follows that the system must pass through some phase 
in which there is a maximum number of planetary rota- 
tions during one revolution of the satellite, or shortly 
there must, at some time, be a maximum number of da: 
in the month. Numerical calculation shows that for the 
earth and moon that maximum number is about 29, and 
that at present, when we have 27$ days in the sidereal 
month, we have slightly passed that maximum. 

From a further consideration of the figures it appears 
that if the planet and satellite are set in motion with 
opposite rotations, the satellite will fall into the planet if 
the moment of momentum of orbital motion be less than 
or equal to, or only greater, by a certam critical amount 
- than the moment of momentum of planetary rotation ; 
pec Dy more Dan A amn ER 

e satellite will the rotation 

planet will stop yan eve the system will 
come to equilibrium when the two bodies move round as 
a rigid y, with a long periodic time, 
If the rate ofthe planet’s rotation be less than that of 
the satellite’s revolution, so that the sidereal month is 
shorter than the day (as with the inner satellite of Mars), 
then the satellite wil either approach the planet and ulti- 
mately fall into it, or wifl approach the planet and will 
finally move round the planet at the same rate as the 
planet rotates. It depends on the nature of the system, 
as to which of these two cases will be the result. 

The oer is then extended to the*case where the 
satellite, i of being merely an attractive particle, is 
also a spheroid rotaging about an szris perpendicular fo 
the plane of the orbit, * In this case the graphical illus- 
tration is by meang of surfaces, there being one surface 
representing tion of moment of momentum, and 
another representing the energy of the system. Each 

Pod 


. 


Since the- 


point on one surface has a corresponding point on the 
other surface, and the point on fhe energy surface must 
always slide down hill. “f is not necessarily the case 
that the descent should be down a line of greatest slope. 
Illustrations are given to show that a point on an energy 
surface may sometimes depart from the bottom of a 
furrow, or may descend a ridge on the surface. The 
path to be followed by the point on the energy surface 
depends on the nature of the tides raised in the two 
bodies. ‘Thus the solution in this case is not determinate, 
withoutfsome further knowledge of the system, 





MORE NOTES FROM KILBURN 


e 
TRE gas and petroleum-engines make a fair show. 
The Otto silent gas-engine, however, seems still to 
hold its own, other constructions having, so far as one 
can judge from a short inspection at Kilburn, some 
defect or other, such as noisy working, or a dangerous- 
looking outside flare of the ignited One striking 
ide | is shown in this section, namely, an invention of 
Mr. Du Clerk, whereby the gaseous mixture is 
lighted by a cage of platinum wire, which retains heat 
enough from one ignition to the next to be effective for 
this It 1s stated that 400 ignitions have been 
made in the cylinder of an engine of this type in one 
minute. There are other distinctive contrivances in this 
ine, which, by the by, is the manufacture of 
Maur 'Thomson, Sterne, and Čo., and alt er shows 
t ingenuity. One of the es exhibited by this 
fn is described as a “Domestic Motor," of jy horse- 
power, costing but 154, and deriving its power from 
steam generated by the ignition of air and gas. Such an 
ine seems admirably fitted for private use 1n labora- 
tories and small workshops as well as in houses, 
Self-binding harvesters, in which wire Is used for the 
automatic tying-up of the sheaves, are attracting much 
attention, now that millers have adopted the use of 
magnets, preferably electro-magnets, to separate any bits 
of iron wire that may h to get mixed with the grain. 
The machinery and implements employed in butter- 
making and cheese-making afford a striking example of 
the advantages resulting from the application of scientific 
exactness to a most useful art. The question of tempera- 
ture in every operation of the dairy is now recognised as 
of extreme importance, The thermometer reigns supreme 
in the interesting tent where dairying is shown. The 
material, the depth, and the diameter of the pans for 
“setting” milk have been duly studied. Though the 
processes and instruments exhibited in action are few in 
comparison with those at the previous shows at Ham- 
and other special gatherings, yet the exhibits of 
Mr. E. Ahlborn and of the Aylesbury Dairy Company 
are worth attentive study. e noted especially an in- 
genious butter-squeezer or presser, which removes in the 
most effectual way that very variable and often excessive 
quantity of butter-milk and water and of interstitial air 
whith occur in ordi butter, even when quite genuine. 
Not only is liability to change and decomposition much 
lessened by this operation, but constancy of composition 
is secured, and we no longer find the proportion of water 
in fresh butter ranging between 6 and 20 per cent. 
Messrs, F. H. Atkins and Co. show some good models 
and examples of their water-filters and er sani 
appliances in connection with water supply. Oneoftheir 
contrivances is ially clever. The surfaces of filtering 


media of course me rapidly and useless when 
the water supply is  partienlarly turbid. The vertical sur- 
faces of Atkins's cloth as to be 


filters are so pns es 
capable of rotation against a rotating cylindrical brush, 
set vertically, and accommodating itself perfectly to the 
surface to be cleansed. 

An instructive section of the Kilburn Show is that 


devoted to hops. From a paper issued by Messrs. John 
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Barth and Sons, of Nuremberg, we lean some interest- 
ing data as to the hop production of the world; this firm 
also exhibits a diagram of hqp-prices from 1798 to 1878. 
Some samples of hops preserved for two years or more 
by a process, of which the nature is kept secret, are 

in aroma and colour. Compression, cold, and 
exclusion of air are elements of the process but do not 
suffice to account for its success, The total amount 





of hops grown in the world in 1878 is stated by Messrs” 
Barth to x 
€ Enga 2 02/06 0 Gabo 
Continental Europe... ©.  .4  ..619000 . 
oo Amerie — 02.0506 220,000 
.. Total 1,489,000 


Many most instructive data as well as specimens, models 
and instruments, frequently showing novel applications of 
scientific principles, may be studied at the Kilburn Show. 
We had noted for remark the malt-cake exhibited on 
Stand 586, and the y eise collection of seeds, roots, 
and models shown by Sutton and Sons of Reading, but 
the limit of the space at our disposal preclude us from 
further dwelling upon this exhibition, with its perplexing 
but most interesting collections, 





OUR ASTRONOMICAL COLUMN 


THE NEW COMET (SWIFT, JUNE 20)—From observa- 
tlons at Strasburg by Prof. Winnecke on June a1, 26, and 
uly 2, Dr. Küstner, one of his pupils, has computed the 
ollo elements of this comet, taking account of all 
the corrections ;— 


Perihelion passage, 1879, April 2773357 M. T. at Berlin. 





Longitude of perihelion... ^... 4a 28 308 
o ascending node ... 45 33 366 aee as 
In to ecliptic... .. ... 74-59 52°5 dest 
Log. perihelion demio s- e 9°948935 
tfon—retrograde. 


From this orbit it appears that on Fuesday next, July 15, 
the comet will make an exceedingly close approach to the 
pole of the equator; at 10b. G.M.T. its euleaared posi- 
tion is in right ascension 15h. 20m, and declination 
89° 42’, but earlier in the evening its distance from the 
pole may be little over 10’. 

We extract the following positions from an ephemeris 
for Berlin midnight, communicated by Prof. Winnecke :— 


t : North . distance og. distance 
1859. duction. Decimation, p ois E s 
ua k i. 4 
uly it... 25 s 8 a 0'2209 ... O'I940 
J Tia . 2 3 5 : 183 s 2 Sie) 
13.. 257 40 . 183 .. 0°2226 O'2010 
14 ... 2 53 $0 ... 89 15" 
15..15 I$ O . 39a .. o'2247 0'2080 
F A 48 
š ‘ . 7 ag 0'2271 o's 
X38... 15 5 3 .. 86 ago i 
19 .. 15 56 ... 85207 0'2300 0'2216 
90 ... 15 25 .. 84 Iro 


TEMPELS COMET, 1867 II.—In a letter addressed to 
The Observatory, communicating his observations of this 
comet made during the present reappearance, at Florence, 
Dr. Tempel rémarks: “Since it will approach Jupiter 
nearer in the year 1882 than in the year 1870, we shall 
“probably have difficülty in seeing it again, if we ever do 

- 60,” is statement must rest upon some misconception 
or error of calculation. The mean daily motion at the 
perihelion pee in the present year would not differ 
materially 593/18 as fixed by M. Raoul Gautler, 
and the peri nus aud jd having nien place About May 

8p that when the comet is next 


6:98 G.M.T., it wi 
in aphelion (which is about the nearest point of approach 
. 





to the orbit of Jupiter) early in May, 1882, the actual 
distance between de bodies is er more than 0°75 
of the earth's mean distance from the sun, though in the 
actual orbit it might bappen that at this point the comet- 
and planet approach within o3. Neglecting the effect of 
perennation in the interim, it will be found from M, 
autier's elements that the nearest approach of the 
comet to Jupiter during the next revolution will occur in 
October 1881, when their mutual distance will be rather 
leas than 0°58. In January 1870, according to Dr. Seeli- 
E ORAL this distance was only o'32. Although, 
ore, the perturbations during.the ensuing revolution 
may be very sensible, they will not. produce so great an 
effect u the elements of 1879 as to bear out. Dr. 
Tempel’s statement., : g 
Observations of this comet have been made at the 
Observatory of Rio de Janeiro, where the comet was 
“found independently by M. Cruls. The Emperor of 
Brazil, who a I to take a personal interest in the 
peer of ia astronomical establishment, has com- 
municated these observations to the Paris Academy of 
ied of which his Majesty is & Corresponding 
ember. 


THE VARIABLE-STAR PZI XIIL 126.—Mr. Burn- 
ham draws attention to an interesting discovery he has 
made respecting this object, viz, that it is really a close 
double star, the components of nearly equal magnitude 
62 and 6'5,'at a central distance of o^48 on an angle of 
8074 for 18794. Attention was first directed to its varia- 
bility by Dr. Julius Schmidt, of Athens, in June, 1866. 
On the 6th of that month he found it 5'4m. more con- 
spicuous than 7 Virginis, with a yellowish white light con- 
trasting with the orange tinge of the latter star, Piazxi 
estimated it 67m. and 7m., not 8m., as gi in his 
Catalogue ; Lalande called it 6-7, Brisbane 6, Heis 677, 
and it is 7m on Bremicker's chart; it is No. 1,342 of 
Lamont, who estimated it only 8m. It is worthy of note 
that the star occurs in the Uranometry of Al Sufi, trans- 
lated by Prof, Schjellerup in 1874 ; it is No. 19 of the con- 
stellation Virgo in the catalogue of the Persian astrono- 
mer, and rated 56m. As Mr. Burnham remarks, it will 
be easy to determine Which, if only one, of the stars is 
variable. The star is B.A.C. 3,531 and No. 1,244 of the 
new Greenwich Nine-Year, Catalogue. Its position for 
1880°0 is In R.A. 13h. 28m. 18s., N.P.D. 102° 35^9. 


GEOGRAPHICAL NOTES 


A PRIVATE letter received at Carlscrona from the com- 
mander of the steamer Vega reports all on board in good 
health. The Vega left the mouth of the Lena on August 
27. At first she made tolerably progr although 
she had to contend with ice and shoals, e voyage was 
continued to Cape Yakow, but there she was stqpped for 
three days. The steamer got away from there on Sep- 
tember 11, and after a cult reached Ca 
North on the 13th, where she remained beset until the 
18th. After that date the steamer could only now and 
then make on account of theice., On September 
28 the expedition attained this present position, which is 
situated in lat. 67° 6/, long. 173° 30’. If the Lae had 

ot there two days earlier she would have reached Behring 
Straits The ship is not lying if a harbour, but alongside 
a very low randy shore, made fast to the ground ice, 
Every one was well, and there was a good supply of 
visions and enough coal on board to steam 2,000 miles, 
One or two villages had been passed, the j itants of 
which are Tschutsches. Their complerion' is tawny and 
their hair and eyes are black. ey dress in clothes 
made of rejndeer skin, reside hr skin tents, and live on 
seal blubber. They are singularly apiable and obliging ; 
the women have their faces tattooed, but the men have 
not. Their language is very hard to understand, but 


e ~ 
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Fleming suggests that the information should be obtained 
ding Que Grecedt Seo on by careful explorations of the 
sections where our knowledge is deficient. On the map 
an attempt has been made*tb indicate generally the cha- 
racter of the soil, separating that of more or less value 
from tracts which are comparatively worthless, 


IN the fifteenth part of the great map of Switzerland 
yeu published at Berne, the following sheets will be 
oyad useful by English tourists in the coming season :— 
No, 263, Glarus; 367, Wimmis; e» St. and 
429 dis, Stilfser Joch (giving the Swiss portion of the 
Stelvio); and 526, Martigny, 5 Orsiéres, and 532, 
Grand St. Bernard (giving the whole of the Swiss side of 
the St. Bernard Pass e present issue is in no respect 
inferior to the earlier ones, which, we have frequently 
pointed out, have been remarkable lor their uniform ex- 
cellence. When all the sheets are published, and this 
will occur in about twelve years’ time if the present rate 
of issue is maintained, Switzerland will be able to boast 
of a map of a far higher and more useful order than is 
possessed by any other country in the world. 


M. DE LESSEPS gave a long-address at the last sitting 
of the Paris Geographical Society on the Panama Canal. 
He announced that he had entered into a contract with 
the Société d’Etudes for purchasing their rights so as to 
have the whole of the affair n his own pa Gan satis 
that he had paid a deposit 80,0097. to the Venezuelan 
Government and his fotendon was to establish a public 
subscription of 16,000,009. He thought that sum should 
be sufficient with the sale of land conceded by the local 
overnment, and that the canal should be finished in less 
eight years. In his speech M. de s narrated 
a circumstance quite unknown of the career of Napoleon 
III. When he was a prisoner in Ham he sent one of 
his friends to survey the canal by Nicaragua. He was so 
well satisfied with the results of the inspection that he 
wrote a petition to the Government asking to be liberated 
from his life confinement, in order to devote his activity 
to the establishment of this great work, pledging his word 
of honour that he should no more meddle with politics, 
The petition was left unanswered. He was ready to go 
to Ni a in order to execute his long-cherished 
scheme, dara the Revolution of 1848 broke out and 
changed his plans. 

THE New York Nation records with great satisfaction 
the formal presentation to the U.S. Government of the 
invaluable collection of Indian portraits and curiositles 
made by the late Catlin, This collection was, a 
generation ago, one of the standing attractions of London, 
was afterwards exhibited in Belgium, and there fell into 
the hands of the late Joseph Harrison, Jun., of Phila- 
delphia, who not only helped Mr. m out of his 
financial straits by the purchase, but intentionally pre- 
served for his country this most remarkable record of the 
American aborigines. His widow has now offered it to 
the National Museum, where it will be duly displayed. 


M. DE B the orer of the Ogowé, and gold 
medallist OF the Preach: ehia Society, has been 
summoned to Rome, where he received from the Italian 
Geographical Society another gold medal for his exploring 
work. M. de Brazza is an Italian by birth, having become 
French by naturalisation. 


THE new Bulletin of the An por dede Society 
contains a geographical sketch of Afg accom- 
panied by a map, by Lieut.-CoL Adan, who appears to be 
the mainstay of both the Belgian societies,  . 

THE tel h line between Tientsin and Taku, in 
Northern China, was completed on May 8. 

Tux apanese Government intend to connect the Loo- 
choo Islands with Japan by a submarine telegraph cable 
to Kagoshima. " 


the explorers have learnt it, and have compiled a Swedish 
Tschutschisk lexicon of over 300 words. ere are three 
Tachutschisk villages in the neighbourhood of the vee 
The temperature in September seldom went down 
idee. and the lowest was 5 deg. (Centigrade), On the 

kest day of the year, December 21, the sun was above 
the horizon, The letter was sent off from the Vega by a 
chief who was ona visit, and who lives near Anadyrsk. 
The explorers expected to get free about July 1, and to 
reach Japan about August 15. 


MAJOR SERPA PINTO, the Portuguese African explorer. 
of whose journey we gave some account last week, arrived 
m London on Monday last We understand that the 
Royal Geographical Society do not contemplate holding 
i pe meeting in Major Pinto's honour, but that he 

ill be entertained by the Earl of Northbrook, President 
of the Society, at a private reception on July 16, to which 
the leading geographers have been invited. 


NEWS has arrived at Lisbon that the Portuguese ex- 
plorers Capello and Ivens, who started with Major Pinto, 
were on the margin of the river Lucala on April 5, studying 
the regions crossed by the river baa They had ex- 
pl the Cubango from itsgource to the eighth parallel, 


THE steamer /eannette, with the Arctic Exploring 
expedition of the New York Herald, sailed on Tuesday 
from San Francisco for the Arctic seas, vid Behring 
Straits, The commander is Lieut. De Long, and among 
the scientific staff is Mr. J. J. Collins, who expects to 
obtain important data in meteorology to the north of 
Behring Straits. The detailed plans of the expedition 
are purposely kept secret. 


IN the current number of the Church Missionary 
Intelligencer we find an interesting account, by the Rev. 
C. T. n, of his voyage across the Victoria N 
from Uganda to Kagei, in the course of which he was 
able to make some important additions to our knowledge 
of the geography of the large group of islands at the 
north-western corner of the lake. He proved conclusively 
that Mr. SUIT is in error in. placing one large island 
there, to which he gives the name*of Bosse; as in reality 
there are about 150 islands? Passing down the western 
coast, Mr. Wilson came to jie Kagera, or Kitangule 
River, the Alexandra Nile of Stanley. South of this, he 
says, the scenery underwenta great change. Previously 
the shore had n low, clothed with dense forest, and 
often fringed witle beds of papyrus, while to the south the 
country consisted of hi owns, ending in abrupt preci- 
pices, or 400 feet high, which sometimes descended 
sheer down ihto the lake, and at others had a low strip of 
alluvial land at their base, dotted with villages. e 
geological formation also changed. “North of the Kagera 

¢ rocks were mostly a hard conglomerate, the matrix 
being clay iron ore, in which quartrose pebbles were 
imbedded, but on the south they were clay dats with red 
sandstone, the strata being inclined in a westerly direc- 
tion at an angle of about 15°. Besides occasional de- 
scriptions of the country and scenery, Mr. Wilson's 
journal contains gome interesting notes on natural history 
and on the customs of the people. 


Mz. SANFORD FLEMING, C.M.G., the ineer-in- 
Chief, has just issued his &nnual report in reference to 
the RUN Pacific Railway, stale yi by an interest- 
ing map o prairie region. . Fleming has endea- 
voured to collect all known information respecting the 
country within the lithits of the prairie region, and, to 
make it easy offreference, the whole region has been sub- 
divided into blocks, ded by each separate parallel of 
latitude and longitude ; the descriptions of scieptific tra- 
vellers and all a le statements made on reliable 
authority are placed side by side. Much still remains to 
be discovered respecting large tracts of country, and Mr, 
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T MOLECULAR PHYSICS IN HIGH VACUA} 
" e IL m 


T HAVE hitherto spoken of ah illustrated these phenomena tn : 


connection witi gren It does not follow, 
however is always of that colour. 
Ti coloration ls pe pr pee kind, ot lass in 

ti ny ben Phare hee (Fi, ) three com- 
icum da uranium g pia ud 


te HEME npe 
Fic. 7. 


phoresccs of a dark Saar rd another is 
of a blue colour ; and the 
lass—of which most of the apparetns before 


know of no gam whi ns 
know of no Ww. Seal ta the Gaiman 

My earlier << 
entirely carried on by the ald of the 
r which glass takes up 
when it is under the influence of the 
telectric fw voco ; but many 
- other substances possess "this: phos- 
phorescent and some have it 

Egte 


in & much gue am lass. 
i Mun h of the 

tuninous wulhido of calcium prepared 
according to M. Ed. Becqnerel’s de- 
scription, When It is to light 
—even candlelight—it phosphoresces 
for hours with a rich blue colour. I 
have prepared a with 

letters written in luminous sul- 
phide ; before it is tothe light 
the letters. are in le, bat Mr. 


ium, 
and now it is brought into the dark- 
ened theatre you will se the word 
t b@s,"—tight, & very sultable word 
for so beauhful a 


from oyster-shells, The per 


E nre 


pron gelesen iy rela 

S arane i ciate! (be ers 
shine for several hours, I will put the 
at the back, and we shall see 

how it lasts during the remainder of 





Fig. & 


vacuum, 

tha discharge this tube (Fig. 8); The 
(a, 6) in the centre of the tube is a sheet of mice 
over with the luminous sulphide of which thé letter $ was 


ee teh repot of a lectore dallvered atthe Institution on 


ae Cutie enn Crookes, F.R.S. by the 


B nea ae 





LM ee seri; On conndcting 
the poles with the co mica screen glows with a strong 
Hg enough to illuminate all the appa- 
ratus near But another phenomenon to which I now 
desire to drew attention: on the luminous screen is a kind of 
distorted star-shaped A little in front of the ive 
le I have fixed a star (c) cut out in aluminium, and it 
of this star which you see on the screen. It uw evident 
project an image of 
of it, The 


straight lines, and does not merely e all 
pert» of the tube-and fill it with light as it would 
were the exhaustion less good. , there is 


nothing in the way the rays strike the screen and 


. produce phosph and where there is an 
obstacle they are’ obstructed ‘it, and a shadow is 
- thrown on the screen, I have more to er 


in 
i 
TN 
he 


2 "must draw your attention to an” impo it ex- 
perinient imet wi then mole v but 
unfortunatel: gist Aire e nue 
difficult to show 


aro eas in IDE 
ve j tube will be 

el seed ana end will project an image of 
EP ica] end af the inbe which is 

I thidk all now see the shadow of tho cross on the end 


you 
of the bulb (e, d), and notice that the cross is black oria luminous 





x Pese nr 


, the rays from the negati ; have Been pass- 
Ez aah pan a Whe shadow, 
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. 
by this bombardment which will 
ing y to addjtiogal excitement ; Mice 
has fallen on M not diredit has not 
and is pefffectly fresh ; therefore if I throw this star down—I 


Reicha Ai a 

cun easily do so the ap a: slight jerk, for it 

X s ly constructed with a hinge by Mr. 

Gtmingham—and so allow the reys from the negative pole to fall 
~ s 
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aninterruptedly on to the end of the bulb, you will suddenly see 
the black cross (c, d, - 93) to a luminous one (e, f), 
because the bec i 


is onl phosph whilst 
the part which the black rien on lt retains ita fel phos- 
jr powe: The luminous cross is now dymg out, This 
a most delicate and venturous experiment, and I am fortunate 
in having succeeded so well, for it is one that cannot be re- 
heareed. After resting for n time the glass seems to 
recover its power of phosphorescing, but it is never so 
was at first. 
We have, therefore, found an important fact connected with 


as it 


3 





Fia. x5 


this phosphorescence. Something is projected from the negative 

le which has the poner of ing away at the glass in 

ont of it, in such a way as to cause it not only to vibrate and 
become temporarily luminous while the ipee is going on; 
but to produce an impression upon the glass whi Perd permanent 
The ex ion which has gradually evolved 1 from thi 
teries of experiments is this :;— The exh&ustion in these tubes is 
so high that the derk space, as 9 showed you at the commence- 
ment of this lecture, that extended the negative pole, has 
widened out tll it entirely fills tke*tube. By great rarefaction 
the mean free path has become¢-so long that the hits in a given 





Fie ix 
à 


time may be disegarded in c&inperison to the misser, and the 
average moleculo is now allowed to obey its own motlons or laus 
without interference. The mean free path is in fact comparable 
to the dimensions of the vessel, and we have no longer to deal 
with a contiwwous portion-of matter, as we should grere the tubes 


less y exhausigd, but we must here contemplate the molecules 
14 dy, At firat this was only a convenient working hypo- 
thesis, Long-continued experiment then rafsed*this provisional 
hypothesis to the dignity of a theory, and now tye general 
opinion is that this pedi gives a fairly correct explanation of 
the facts, In these highly exhausted vessels the mean free path 
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of the residual molecules of gas is so long that are able to 
drive across from the to the other side of the tube with 
comparatively few co ns. The y electrified mok- 
cules of the residue in,the tube therefore dash against 
anything that 1s in front, and cast ahadows of obstacles just as if 
they were rays of light, e Where they strike tho glass they are 
stopped, and the production of light accompanies this sudden 
Other bati bafi German, 

su es lish, and urenian glass, 
and Becquerel’s ronis vy gen phosphorescent, 
I think, wishout exception, the diamond is the most senutive 
substance I have yet met for ready and brilliant horescence, 
I have hereta tube, similar to those already exhibited, containing 
a mica screen painted with powdered diamond, and when I tum 
een cle eect Oe ee den M 
can be seen, quite overpowering the green o 
the glass, Here, again, is a very curious diamopd, which I was 
fortunate enough to meet with a short time ago. By daylight it 
is gieen, prod I fancy, by an internal fluorescence, The 
diamond is mounted in the centre of this exhansted bulb (Fig. 10), 
and the ve di will be directed on it from below 
upwards. darkening the theatre seo the diamond shines 
with as much light as a candle, ph orescing of a bright green, 
In this other bulb is & remar collection of crystals of 
diamonds, which have been lent me by Prof, Maskelyne. When 
I pass the discharge over them J am afraid you will only be able 
to sce a few points of t, bat if you will examine them after 
the Jecture, you will see them with & most brilliant 
series of colours—blue, apricot, red, yellowish green, orange, and 
pale green, 
Next to the diamond the ruby Is one of the most remarkable 
stones for phosphorescing. In this tube (Fig. 1r) is a collection 
of m bles, for the loan of which I am indebted to my 
friend Mr. Blogg, of the firm of Blogg and Martin, who placed 
a small sackful at my duposel As soon as I turn on the mduc- 
tion spark you will see these rubles shining with a brilliant rich 
red colour, as if they were lowing bot Now the raby is 
nothing but conned sinala vi a little colouring-matter, 
and it of great interest to ascertain wheth artificial 





they phosphoresce 

ruby. It scarcely matters what colour the ruby is, to begin with. 
Mee ie E ea eee 
the deep red ruby and the pale pink ruby. There are some so 
palos to De Kun colourless, eee of the highly-prized 
tint of pigeon's blood; but in the vacuum under the negative 
d they all with about the sume colour, 

As I have just mentioned, the ruby is crystallised alumina. 
In a paper published twenty years azo by Ed. uerel,! I find 
that he describes the appearance of alumina ass glowing witha 
rich red colour in the phosphoroscope (an instrument by which 
the duration of larecenss n the gettin Gan De ex: 


amined), Here is some chemically pure precipitated alumina 
which I have red in the most careful manner, It has been 
heated to w. and you see it glows with the rich red 


colour which is supposed to be characteristic of alumina, The 
see known as artes ie eee of crystallised 
umina, Under the negative discharge in a vactnm, corundum 
osphoresces of a rose-pink colour. There is another curious 

t in which I think chemists will feel interested. The sapphire 

is also crystallised alumina, just the seme as the ruby. The 
ruby has a little colouring-matter in it pring it a 1ed colour ; 
the sapphire has a colouring-matter which gives it a blue colour, 
whilst corundum is white. I hare here in a tube a very fine 
crystal of sapphire, and, when I pass the discharge over it, it 
es alternate bands of red and green. The red we can eanly 
dentify with the glow of alumina ; but what isthe green? If 
alumina is precipitated and purified as carefully as in the case I 
have just mentioned, but in a somewhat different manner, it is 
faund to glow with a rich peer colar: Here are the two spe- 
cimens of alumina in tubes, alde by side. Chemists would my 
that there was no difference between one and the other; but I 
connect them with the induction-coil, and you see that one glows 
with a bright colour, whilst the other glows with a rich 
red colour, Here isa fine specimen of chemically pure alumina, 


7 Annales de Chimie e? de Physique, yd series, vol. Ini. p. sa, 1859. 
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fire of the which hms ceased it to be so ‘prized, may be due 
òt non , but to its wonderful power 






fo eves tók A. cale is the'salne as had been found t$ 1 ât a lower 
spectrum of,the red dight’ - : 

~ By all these sof altihina~thé , | etum. -This-ise'tube with a low vacuum . 15) On 

©, “cobthdum, {or y precipttáfed! alo | j the induction. spark it -as & narrow line of violet 

+ mina--is the sama ‘ag ` SpA "Joining the two poles, U: th I'have a powerful 

^.'BHecqüerel ‘twenty years agó. - There I make contact with the magnet, and tha line 

_ one intense Peay bolle dred polen aad to ine ven up t the I reverse the 


pe cons Cay aier hE nce 


eee dudes ee b asl ducens 
2s Here: is 
» * 

s wih equi ta, 5) i nga molecular focus on the tube, 

Linder, Aa we have jast ; Ta) onld i6 (atensely hol, and T 

have pre an apparatus hich this heat at the focus can 


wand how intensely the point-is illu 
^ mináte 5 Hit: ‘whole teple; Now 


Hear, and it 
imis IIl 


ptol f 
eek At thé side of the tube is a 
amall electro-magnet, can fet in action by touching '& 
a ena 

17, Š). To show the first action of the heat I have coated 
the tube with war, * pat the apparatns in front of the 





B a6 E p 
. defnitely.-.Hiéro is & long 
ibm apria pulo at one x 


e. Fig. re. 











Instead of drawing. the focus to the side of -thé Pasi’ 
magnet, I will take another tube ne. 18), and the focus 
from the cup-shaped negative pole (a) to pley on, a oce of 
panum siro (4) wich is sipported in the centre -af thé bulb, 

plsttoum, wire not oniy gas whliebot. bat) you' çan see 


Here is another tube, but Tatad of- platinum, have in 
the focus that beautiful latinom anf tridium^w Mr, 
woe T think that I shall 

in even that. tee, seas 


EM Eur &bont like a flexible wand as I 


move the magnet up down. 'The action of the can | and at les®melts, 
understood by reference to this (Fig. 14). The There is still another property of fhis molecular discharge, 
north pole gives the ray of molecules a twist one way, and | and it is this :—You have seen thetethe molecules are driven 


. ~ 
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violently from the ve pole, If I place something in front | na more direct way? Nothing is simpler. I have only to pat 
of these molecules, show the force of impact by the heat poma calym oig object in the Und o in order.to get 
which is produced. Can I make this mechanical ‘evident | a powerful -miechanical action.. Mr. .Giming’ pum great 








ui, Fu. 16. 
ii hea ia Ska EE PD UM enu METTE T aa RS and will not produce 
. put in the electric lantern, so-that alb will.be able to see its | any movement. "now mt agua, over o tbe, # as to 
action, E ols iis wats oe ee ee 
this diagram (Pig. 19). (e, 5) is in the form | , el a Pi p.d 
Ta very. shallow cup. E ae See 











Fra. ry. 


(d ve ena 1 be TORT tes . 
from the negative pcie. very alt d mole ray . Yr. i$. 


wheel (e, f) with a series bf vanes, making a sort of paddle-wheel 
of it. So arranged, the molecular stream from the pole aš will | deflect the sheam over or under the obstacle ca, and the result 


i bee OE the wheel, and what escapes over and | will be rapid motion in one or the other direction, acoording to 
9 e c 
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the magnet is turned. I new throw the f th 
betel dla pony "The spiral lines painted on heel NOTES 


Terate DOOR MIL of tho E the cuang” 
wheel showing immediitely fis way the moleculare strega is 
deflected, 


which I have already re- 
on of hest ns a particular kind of 





motion of the 


itself as a rapid 
This alone would Macaig s of no smell 
however well 


+ 
partiso matier. 
value. In science every law, every generalisation, 
established, must be submitted to the ordeal of & com- 
parison with newly-discovered phenomena ; and & theory may be 
pronounced triumphant when it is found to harmonise with and 


^to account for facts which, when it was propounded, were still 


unrecognised or unexplained. 

Bút the experiments have shown us more than this: we have 
been enabled to contemplate matter in a condition hitherto un- 
known—in a fourth state—as far removed from that of gas as 
gas is from ‘where the well-known properties of gases and 
i disappear, whilst in their stead are revealed 
attributes previously masked and unsuspected, In thus ultra- 
gaseous state of matter phenomena are perceived which in the 
E condition are as impossible as in liquids or sqlids. 

that between the gaseous and the ultra-gaseous state 
rpg vey ye etal sc ; the one merges imper- 
ceptibly into the other. It 1s true that we cannot see or 
handle matter in this novel Nor can human or any other 
e to us penetrate into regions 
“gaseous matter may be supposed to exist, 
Nevertheless, we are able to observe it and experiment on it, 
legitimately arguing from the seen to the unseen, 

Of the cal applications that may arise out of these re- 
searches, it would now be premature to speak, It is rarely given 
to the of new facts and new laws to witness their im- 
mediate utilisation, The ancients showed a perhaps unconscious 
reg Ay estas ey ected the olive, one of the slowest gro 
Cdp l-of Minerva, the goddess of Arts an 

city. Nevertheem, T bold that ali oareful honest research 
C even though in an indirect manner, draw after it, 
m * whole troops of practical applications.”  - 
. - - e 


A MEETING of the Executive Committee having charge of the 
whole arrangements for the approaching visit of the British 
Association to Sheffield was held the other day. In connection 
with the Guide Book it was reported that contributions were 
arranged from Prof. Green, Mr, Arthur Jackson, Mr, F. Brit- 
tain, Mr, G. R, Vine, Mr. J. D. Leader, and others. It is pro- 
posed to issue the guide books at Is. each, and they will contain 
sclentific and other information suitable for visitors and residents. 
Dr. Sorby stated that à number of eminent men from foreign 
countries, including representatives from Germany, Italy, France, 
Belgtum, the United States, and other parts of the world, had 
accepted invitations to take part In the meetings in Sheffield. 
These distinguished visitors will represent different branches of 
science ; and from France the British Association is this year to 
be honoured, after the lapse of a long period, with the presence 
of the President of the Academy of Sclences, M. Daubrée, The 
Mayor (Ald. Ward) is to‘give a banquet to a number of distin- 
guished guests in the banqueting hall of the Cutler! Company 
on Saturday, August 23. A reception is to be given by the 
Master Cutler and Cutlers’ Company, which will take' place in 
the Cutler» Hall on Thureday August 21, A sa us to be 
arranged by the local committee for the Tuesday following, also 
in the Cutler? Hall. The arrangements for the excursions are 
being actively carried ont. -The Duke of Devonshire has invited 
a limited number of Members of the Association to a luncheon 


-| at Chatsworth. Earl Manners has invited a number of mom- 


sionists to hmcheon st Thoresby, with the additional offer that 
they should be driven round the forest and park afterwards, Sir 
Joseph Whitworth has offered hospitplity to a party of excur- 
slonists visiting Darley Dale and the district, and a similar offer 
has been made by Mr. F. ee ee party ex- 
ploring Arborlowe. The Rev. A. W. Hamilton-Gell invites a 
number of excursichists to d es Peak, with the promise 
that they should aeo Router Rocks and other places of interest. 
Sir John Lubbock is to be asked to give an address at Arbor- 
lowe on the interesting Druidical remains-there to be seen. 
Generally the arrangements were reportel to be in a very satis- 
factory state, . 

SOME weeks since we smíed that a committee had been 
formed for the purpose of raising a fund for the benefit of the 
widow and family of the late Mr. W. G. Valentin, F.C.S. We 
understand that many of the friends and former pupils of this 
well-known chemist heve responded with libérality, but as there 
may be others whom previous appeals have not reached, we 
have pleasure in stating that subscriptions will still be received 
by the hon. treasurer of the fund, Mr. F W. Bayly, Royal 
Mint, E 

THE success which attended Mr, Tegetmeier’s reprint of Bod- 
daerts ‘Table des Planches Enlumindes,” and Mrr Dresser's 
reproduction of Eversmann’s Addenda to Palles’s ** Zoographia 
Rosso-Asiatica,” has suggested the organisation of a ‘ Wil. 
loughby Society for the Reprinting of scarce Ornithological 
Works,” which has accordingly been formed, pith every prospect 
of success, The annual subscription is 17., and no copies of the 
works-reprinted will be sold. The selection of the works to be 
reprinted by the Society has been intrusted to & committee con- 
sisting of the past and present editors of The Jéis, and Tunstall's 
“í Ornithologie Britannica” will be the first work reproduced. 
Particulars may be obtained from the secretary, F. D. Godman, 
Esq., 10, Chandos Street, Cavendish Square, W. 

Tux death is announced of Dr. Johann Karl Friedrich Rosen- 
franz, Professor ef Philosophy at K: g University. Dr. 
Rosenkrang published a number of phical treatises, and 
was well known through his excellent &dition of the works of 
Immanuel Kant. He died at the age of seventy-four on June 14. 
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THE monument of the late eminent botanist, Prof. Alexander 
Braun, was unveiled on June 17 at the Botanical Gardens of 
Berlin. The granite pedestal is by Prof. Adler, the bust of the 
deceased, which is sald to be an excellent likeness, mae well- 
known sculptor Prof, Schaper, 

AccoumiRu to heredia passed ut e last International 
Congress of Americanists at Luxemburg in 1877, the city of 
Brussels will be the meeting-place for this year's (third) congress. | * 


It will be held from September 23-26 under the protectorate of |` 


the King of the Belgians and the honorary presidency of the 
Count of Flanders, We have before stated the objects of the 
Congress, which will again be occupied by the consideration and 
discusion of a series of questions relating to the history, archseo- 
logy, anthropology, ethnography, linguistics, and palæography 
of North and South America, 


Pror. VizcHow, Dr. Schliemnnn's companion and coadjutor 
in the latest excavations in the Troad, has written to the eminent 
Homeric archeologist, informing him of a concurrence of geo- 
logical optnion at Berlin in the conclusion that all the building 
stones, fragments of which the professor brought home from 
Hissariik, are of fresh-water formation. ‘This conclusion is 
thought t4 be decisive against fhose who affirm the impossibility 
of identifying Histarlik with the Homeric Troy, on the ground 
that at the time of the great epic war the site must have been 
covered by the sea, 


In the Paris Academy of Sclences M. Dansse has been elected 


' a Corresponding Member in the Section of Mechanics, in sac- 
cession to the late General Didion, 


‘Tue French Minister of Fine Arts has placed at the disposi- 
tlon ‘of the War Office fourteen cups of Sèvres china to be 
offered in competition to the societies of carrier-pigeon breeders. 


Tus Timer Paris correspondent states that Dr. Krauss, at a 
scientific meeting at Stuttgart a few days ago, referred to the 
recent swarms of the Fasern cerdui butterfly. A like pheno- 
menon occurred in Pledmont in 1741, 1826, and 1857. This 
year a swarm passed through Turin og June 2, through Switrer- 
land from the and to the oth, Alsace, France, end Spain from 
the 5th to the roth, and Wurtembyrg from the 11th to the 21st. 
Prof. Eimer, of Tubingen, found that out of nineteen 
specimens were females full of eggs, and he attributes the march 
to the search for a place to deposit their eggs; 2 march directed 
by their keen scent, Caterpillars have already been found on 
thistles in the districts visited, and a large number may be 
looked for. 


THE thirty-sixth annual congress of the British Archseological 
Association is to be begun at Great Yarmouth on August 11, 
and continue until the zoth, the last three days, commencing on 
Monday, August 18, being passed at Norwich. Lord Waveney 
will deliver an inaugural address at the Town Hall, Great Yar- 
month, as president of the mesting, on Monday, August II, and 
the following daysup to Saturday the 16th will be dedicated to a 
variety of interesting excursions. 

IN connection with the celebration of the fiftleth anniversary 
of the Pans Central School of Arts and Manufauctures, the 
Gassetia d'Italia states thatthe meeting of engineers connected 
with the Florentine branch was held on Sunday, end that a 
banquet was glven by the president, Commendatore Prof. Vegni. 
After dinner those present visited the Workshop Galileo, in which 
ao much is being done for the resuscitation of fnechanical art in 
Trece wir Ma ibe fon cod E ME 
Over the door of the yorkshop is a cléck fo ingeniously oo 
structed that it has now for fourteen monthsewith a loss 
of only five seconds. A chronograph was exhibited capable of 
registering the thousandth part of a second, and applicable to 


^ . 


the messurement of the velocity of projectiles; a cathetometer 
capable of measuring heights to the i, 200th of a millimetre, a 
new electric machine by inductjan, and a most efficient pneumatic 
machine, the invention of the eminent Padre Cecchi, 


Wr daremy most of our readers will be pleased at the result 
of the motion by Mr, S, Lloyd in the House of Commons, on 
Tuesday, in favour of appointing a a Minister of Commerce and 

The motion was agreed to by a fair majority, 
among were members of both sides of the House. This 
is a step in the right direction, 


THe Giffard captive balloon has begun its series of night 
ascents by an experimental trip, which was made on June 30 
with great success, The court of the Tuileries was lighted by 
ten Jablochkoff lamps. It is proposed to carry an electric lamp 
on the car ifthe sixty portable Bunsen elements which are in 
preparation can be carried without inconveniencing passengers. 
Captive ballooning is making its way in foreign lands. A 
captive balloon is being fitted up in one of the places of resort 
round New York; the balance for registering the levitation 
has been constructed in Philadelphia. It can register accurately 
10,000 pounds, and is built for sustaining 25,000. 

Tue Paris Exhibition of Sciences Applied to Industry will be 
opened on the 24th inst, The preparations are being made with 
groat activity.in the Palais de l'Industrie. M. Jules Simon, the 
President of the Council, and M. Nicol, the Director, had an 
interview, on June 29, with the President of the Republic, to 
suggest a series of measures intended to promote the success of 
the exhibition, 


Mz. F. W. Moorg, eldest son of the late Dr. Moore, has 
been appointed Curator of the Botanic Gardens, Glesnevin, 
Dublin. Mr, Moore has been for some time curator of the 
College Botanic Garden, Dublin. 


A SELECT Committee of the House of PE A ‘of which 
Mr. A. Pell was chairman, ‘have concluded their considera- 
tion of the Bill promoted by thë Liverpool Corporation, to give 
power to adopt and supply for public and privete purposes 
lighting by electricity. The committee had intimated their 
decision to pass the Bill if amendments were made in the 
preamble, the effect of which would be to limit the power of the 
Corporation to making a scientific experiment, and. not allow 
them to make it a commercial undertaking for purposes of 
profit, or to compete with the gas company. Amendments were 
propored by the Corporation in this direction, and the committee 
passed the BUL ` 
` Ir is stated that the Council of India, despairing of obtaining 
the repestedly asked-for assistance of the Imperial Government 
towards defraying the cost of the India Museum, have decided. 
to break it up and to distribute the collections between the 
British and South Kensington Museums and Kew. 


Fox the report on the forests and plantations in the Island 
of Mauritius for 1878 we learn that many of the trees which 
were introduced from India a few years ago have thriven beyond 
expectation and have in some instances already reached the size 
of useful timber trees. Among those which have done best are 
mahogany, teak, and eucalyptus, The last named (Æ, eak- 
Phyliss) is found to grow with remarkable vigour, and produces 
fertile seed at a very carly age. Tho severe hurricanes which 
sweep over the island commit great devastation among the plan, 
tations of eucalyptus and other fast-growing trees, and the 
Government this season intend to plant out a large number of 
the young gum trees to be grown as large as bushes, In this 
form they aye expected to be able to withstand the force of the 
wind, and form a screen for the protection of young plantations 
of timber trees, 
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"ON Saturday the Geologist Assoeiition have an excursion to 
“Tunbridge Wells and Crqwborongh Beacon. “On Monday, 
July 21, and fiye followifg days the same society intend to have 
an outing in the nelghbourhood*8f Ledbury; the Malvern Hills 
and Woolhope Valley being faclided nghe programme, ` 

Iw the Fournial de Physigue-for June M. Cornu gives an 
account: of “his spectroscope desighed fore observition of nltra- ' 
violet radiations, ` Tt resembles the common two:prisni spectrüg 
scope, except in the materials - employed, the ‘ordinatpimeterials, 
crown-gless and flint-giass, absor ultra-violet . tions at 
least from the line O, f.e, from wave-length = 340 
a .millimetre, . M. Cornu uses quarts for the prisms, and the 
objective of, the collimator (as also of the telescope) ix made 
achromatic ; “ff consists of 2 biconyex lens of quartz and a 
divergent plane concave lens of Iceland i aa ea perpen- 
dical arly to the optic. axis, .. oz 


* PHOSPHORIC 13 ty a EE T E EE 
ton of albumen by tannin, -but is without action on 
"M. Ador lately had the curiosity-to try its effect in-the tanning 
of skins, starting with thé idea that the pores of akin would 
remain more open and that the solution of tannin would thus 
more rapklly coagulate the gelatinous substances, within the skin, 
producing a more rapid His experiments, both in the 
laboratory and on a large scale, are depcribed in the Monitexr 
Selentifique for June. They show that the anticipated effect was 
realised, and that it-allows of the use of a much'stronger juice ; 
da red ahead drei e the liquids be agitated, 
by yeascn .of coagulation, outside of the tissues, of a certein 
qnanfity of albuminoid principles dissolved by the phosphoric 
acid, and removed from the akin, He recommends, mannfac- 
turers to experiment further in the same direction, iis 


“st Rasim, the ‘anatomist, who is the only member of the 
Academy of Sciences who is also in the French Senate, has 
proposed a bill for instituting an inquiry into the means of 
Issasiug the fiakr production of the Fraich riter: 


ÍN the aéronautical ascent “made ‘at Rouen, referred to in our 
last umber, the altitude was 1,260, not 12,000, metres. 


Tux New York correspondent ofthe’ Daily News telegraphs 
‘thet Mr, Edison states that since the patents for his electric light 
were Issued he has ithproved the standard meter for measdring 
the electricity fed to the burners, and has perfected a method of 
insulating end conveying the wires from the generating stations 
to the houses of the consumers. He is satisfied that this gene- 
-rator cannot be improved. 94 per cent, it is sald, of horse- 
power is set free in the electric current, and 82 'is delivered in 
„tho wire outside of the machine, — Eight-ninths of the cutrenf is 
“ned for the light, and .one-ninth is lost in the machine. Mr. 
Edison's Jatest experiments give reyen gas jets per harse-power, 
and he expects to increase the number to ten. Ho says the 
platinum burner is a settled thing ; but, so long as he stes his 
way to getting more light cut of the horre-power, he 1 
tinue his experiments: Ho apen r es 
-within four weeks, ~ - 

A CATASTROPHE similar. tà he one which udapot averted 
at Teplitz is now feared at the well-known watering-plaré of 
~Baden, -neer Viennas., -An official investigation committee has 
"been formed, comprising reveral members of the Geologische, 
Reichsanstalt, o e ea LE eee ee eee 
_thréatened with exhaustion. , 

«NO chitin io sett die ui Vad af Qe Robur de Caria 
to which wo referred some weeks since. We trust-it will meet 
with the support it deserves, as it is evidently making honest 
attempts to spread a knowledge and cultivate taste for" science 
among the inhabitants of the favoured islands, The last number, 


nths of 


-in the Cooktown district, the Queensland 


eaptured in the R 


June 8, contains an article on the Paleontology of the Canaries, 
by Miguel M, y La-Roche; one on the Hygiene of the Potato,- 
by Lorenzo Lapuyade; another on Primary Instruction in the 
Canaries, by Juan de la Puerta Causeco. 


bc un dereud EAD and 

8.55 A.M, which was repeated on the gand at 1.42 A.M. On 
"both occasions the phenomenon consisted of several shocks 
"proceeding ià the direction from west to east. ' 


We learn from a Queerisland paper that Mr. Walter Hill: has 
been sept on a tour of inspection to Great Sandy,or Fraser, 
Island, a large irreguler-shaped island lying off the coast to the 
„north of the twenty-sixth parallel of sonth' latitude, where it’ is 
reported that'some valuable timbers flourish, notably the kaurie 
pine, For some time-past the curator of the Botanical Gardens 
has been giving his attention lo. the propagation of some of the 
most valuable timbers indigenous to the colony, and at one place 
he has formed a nursery of red ‘cedar trees, “in which 30,000 ' 
plants have bee succesfully reared and are iow all in a floxiriali 
ing condition. It is believed that a part of Mr. HilPs mission 
to Fraser Island is to look for suitable ‘bites for arbofitultare, 
with the view of utilising the lange number if red cedar plants 
he has reared. The red cedar tgkes from sixty to oge hundred 
yeart to attain its best development, and this care for distant 
posterity is probably due to thoughtfulness on the part of the 
authorities who view with alarm the wholesale devastation and 

waste of the timber which from time to tims take place in the 
colony. If is said that there are yet plenty'of cedar trees in the 


Queensland forests, bd? quite recently several million-feet of this 


timber were swept out to sea aj ap aS 
Mosman, Daintree, and Johnston rivers. 


- CAREFUL statistics haye been taken ‘in’ Pais of the-cases of 
Tables obgerved in 1878. The total number of cases reported to 
the Prefecture has been 440 dogs, 68 bitches, and 3 cats. Out 
of thee S11 cases jgo were biting rgbles. -The number, of 
"woupdi inflicted on persons was 103, and the number of desths 
"50——sbout T to 3 This is the same proportion as resulted fróm 
previous inquiries, Almost all these cases have ‘been’ reported 
“from Paris out of a population of 2,000,000, The number of . 
animals which have been bitten by mad dogs is 342 dogs and 24 
cate. ee ee 
either for entopsy or for inspection, ', 


IT is stated that in consequence of the xcd indications 
will offer 
a reward of 5,009. Se RU I MEE 
enough to pay the cost of working. ` 

PazT V. just issued of the past 7hansactions of the Leicester 
Literary and Fulvia Solay contetns the pipe teed iom 
June, 1850, to June, 1855. 

Tux additions to the Zoological Soclety's Gardens during the 
past week include a Grand Galego (Ga/age crassicaudala) from 
East Africa, presented by Mr. W. Jenkins; & Grivet Monkey 
(Corcepithecus griss-viridis) from North-East Africa, presented 
by Mr. R. M. Courage ; a Rhesus Monkey (Afecacus erytkresu) 
from India, presented by Mr. Jas. Bartle; a Puma (Feks cen- 
celer) from Buenos Ayres, presented- by Lord Lilford, F.Z.S. ;. 
a Blue-eyed Cochatoo (Cecatus ophthalmica) from the Solomon 
Islands, presented by Lieut.-Col? Arbuthnot, 14th Hussars ; a. 
Common Boa (Boe censtricter) from Sonth , America, presented 
“by Dr: A, Stradling ; a Black-faced Spider Monkey (dialer ater), 
three Red- -billeg Tree Ducks (Dewdrecygna^autumeali) from 
South America, ‘a Collared Fruit Bat (Cymagycteris collaris\, 
Red See, two White Storks (Cismis alba), a 
Common Whimbrel (A'umenfur phasdus), European, a Retlcn- 
lated Pythfin (Python. reticnlatus) from Manilla, parchased ; 20 
Axis Deer (Cervi axis), born in the Gardena. LOU 
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THEGENESIS AND MIGRATIONS OF PLANTS 


‘UCH is the title of a. , in a recent Princetewn Revira, forms of plants which in the Cfetaceous, the 
by Prof. Dawson, whose intention in writing has been to rer i ch een ge Che cant Thee 
clearly and con before his readers as he | are two plant-groups of this in G that of 
ety them, co td with fomil floras of the Arctic Komé, conaists almoet eftirely of Terns, cy did and 
orth American regions. necemity to do so became | jg of decidedly mesozole aspect, This is called lower creía 
lio ‘states, frem the time that Heer described the ceous The , thak of Atand, holds remains of many mod- 


taceous! Vancpuyer Island fiora as miocene, and yet more whe cr Soap quis u FUN Myrica, Ficus, Sanafras, and 
as upper cretaceous. Seeing 


upofi these* upper, cretactous without the intervention 


Saporte's per : essay on the northern: "of. other Y are beds in of much more 
arid ooker’s latest anniversary address 10 the 2 modem afpearines, and referred by em po, the miocine 
period, a reference warranted by comparison, with the tertian 
‘The Professor commences the present esse pT realling binnis of Hope bat, as we ihal Ge net With those or 
that Asa Giay had, as early as 1867, suggested the , America. Sell farther north this o-aled so-called miocene assemblage 
floras of North Ameri ca and Eastern Asia had a common | of nd Grinnell Land ; bat there, 
northern origin ; and that in 187a he further this olg to the pst 5 i d os lice theses i us 
Heo ene alg i dE Hie weak of Henr aud Lantana a aae ree AO ie cca GE a 
the tertiary floras, - , d d be anticipated from its nearer approach to {the pole," 
He then proceeds:— > ', “If now we tum to the cretaceous and floras of 
í Between 1860 and 1870 the'writer was in working Weser Ameria. ds depribel by anen N , and 
out all that could be learned of the Devonian plants of Eastern otie, we find iu the lowest cretadecits ross thero know (host 
America, the oldest known flora of any richness, and which f the Dakota group—which may be in the lower part of the 
consists almost exclusively of gigantic, and to ‘us grotesque, | middle eretactous a M rss ee ae 
representatives of the club mosses, ferns, and mares’-tales, with | those of the ‘cretaceous of They 
some trees Allied to the cycady and pines, In this- pursuit occur fn beds indicating land and fresh-water conditions pre- 
all the more important localities were visited, and access | valent at the time over areas of the interior of America, 
was’. to the collections of Prof. Hall and Prof. | But overlying this plent- formetion we have an oceanic 
Newberry in New York and- Ohio, and to those made'in the uopein chalks end ci in many to the 
remarkable t-bearing -beds -of New Brunswick by Mesifz, | chalk, aideiindiad tae north into the terri- 


which indicating that the land of the lower cretaceous was 
rp adig. 


Gercloped aù y vus ee of the Mediterranean Sea, filled with wirm water 
northern of this old flora seemed tp be established by itr Ron n erre eure ano or Miria by cold Wabes 
earlier on in the north-east, in'connecton with the from the is succeeded by thick upper cretaceons 


very spereely ` 
dence or demmdation inthe norih bad opened a way fo Ge 


ee ey ae cee ee arctic cuirents, out the werm-water of the 
“When, in I those were Niobrara group, and P acea peroda, oblate wea 
before the Royal Soctety'of n in the Bakerian lecture of | Of'the Bora of these upper Grefaceous periods, which ‘must 
that year, and in a illustrating no less than one hundred have been very long, we know nothing tn the interior ; 
and twenty-five species of planta olderthan the great carbonif- | bat où the coast of British Columbia we have the rema 
erous tops, were, stated. in connection with | cretaceous coel.feld of Vanobuver's Inland, which holds the 


scribed by ereux as the lower N $ à 

a y. above these upper cretaceots beds, wo have 
the great I tertiary of the west—the Laramie group of 
recent 


Tin canoe ee cok sailed or qu Royal eddy" wit 
occa "in fomil plants, at one time 


some little diss t, he says, was oned, but 
it appeared pine although in slan, form.? 


supposing that the Bear Island. plants are of carboniferous 

and attributes to Heer the responsibility of ha led other 
[ow geologists to Infer that the whole group of from 
the pales dise mo vr was wero carboniferous, although they 
underlie the vldest beds of shige and contain :a Devonian 
fauna, ' He continues;—, - 

* In 1872 I addressel'a-note to the Geological MES 

London oh tis dubjedt of the eo-ealled ‘U 
owing that thongs i contained bome forms not 
early a date in temperate Europe; it was cleariy Devonian Wim 


River Valley, described by Hai EC m ibo ` 
with doe of Aie panera Led a 


i - ‘beds of and moré y Mr. J. 
tested Nerth American standards ;but that in this high latitud Parke d bl from, comparison with the 
in for reasons stated in the report above referred: to, nr rai : 


11 Nordenskiöld; " Expedition to Greenland," lane,” Cena ica] M apanas, 1872 


Punime regions, Ti the discuslon of. these’ 

hoth -Sir C. and Dr. Carruthers argued that the 5 papam, Bei pra Fond, tii la pedes i pape region 

Island iere it a Devonign;2^ ` SS Fiiden es pecias is nys Á€— : 

“Pasing over the comparatively poor flora bf the edie 2a 2 Flora 

mesoraic, consisting largely of plui; and ferns, as Derion, s on orty-ninth ed ; . 

yet little known in the represbhted, according ir repe Gatlogical Beaton of Pignitle Gram Act Pil sec. 

to Heer, by the suppdecd Juisxic- flora: Cape Dohgnam, Fo Ju : " an 5 ! ý 
considers Yo sona, Se oh, Dawson, * Report on Forty-ninth Parallel," 

cem sape gen forl io bao Siinriag Formations of Me dati od thas e diem bs Den a2 7 E 

Canada,” Pp. ge, twenty plates oana TIRE) 7T Nature, vol. xvii. p. 14. 
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the bool of Dico in Grenland fo Ko miai min 
that of Colorado and i, ata when little difference 
: pp Either the southern floca 


a 
pm p 
at least 70", and that of the South-western States warmer.” 


places a cold (upper 
cretaceous of Hec end. tha lower ensena (Greenland 
miocene, Heer), which had not been noticed. 

We would here remark that there {s, in like manner, evidence 
of a coal period at the base of the English eocene, Éither one 
relatively ogol period ee auo xcd oen 
of America, and another at the base of the Eng or 
else too great en is assigned to the American series. 

E. Lesquereux's researches. The 


the correlation of the iw io present Ae ede Tard Sein 
tertiary rocks can be finally determined, it is satisfactory to 
know that Dr. Hayden is collecting evidence on the subject, 

The lower eocene flora of Greenland ‘* established in 
Greenland, and probably ell around the arctic circle, in the 
warm period of the eocene, and as the climate of the 
northern hemisphere became grad reduced from that time 
to the end of the pliocene, it marched on over both continents 
to the southward, behind by the modern arctic flora, and 
eventually by the frost and mow of the glacial age. This history 
may admit of correction in detalls; bnt so far as t know- 

extends it is in the main not far from the truth.” 

pace does not permit us to reprint the pages devoted to the 
various theorles that have been put forward to account for former 
vicissitudes of climate, While allowing due weight to Croll’s 
ingenious and well known theories, and to the larger pro 
in the of carbonic'dioxide, he nevertheless is convi ofthe 
sufficiency of the Lyellien theory of former altered distribution 
of land and water to account for all the facts hitherto observed. 

The author conceives, however, that in some recent publications 
the Lyellian theory has been misco: but this is not exactly 
the case, What be here terms the Lyellion was really slinred 
by many ontem poriry writeis o0 p rica] geography, that 

land surfaces are aggregated ro the equator the 
polar oceans are wide and open, a hot period results, and that the 
reverse distribution induces cold, Hur ia to land thie heating 
power. The more recent theory is a cation of this, requiring 
masses of water, warmed under the equator, to circulate, un- 
chilled by polar currents, and the polar oceans to be dry or else 
more or less closed in by land. view he adopts, 

“ If North G were submerged, and low land reaching 
to the south terminated at Disco, and if from any cause either 
the cold currents of Bafün's Bay wero arrested, or additional 
warm water thrown into the North Atlantic by the Gulf Stream, 
there is nothing to prevent a mean temperature of 45° Fahrenheit 

at Disco; and the estimate formed 
robably 


ts of its extinct floras is 50*,! which is 
than below the actual temperature : 

Professor Dawson poleres ran t6 whatever cause the cold 
periods may be traced, they drove the warm temperate fiora to 
the south, unless protected in insular spots by warm currents, 
and that on the return of warmth the plants would return 
northward, 

“If however, our modern flora is thus one that has returned 
from the sonth, this would account for its poverty in species as 
compared with those of the early tertiary. Groups of plants 
descending from the north heve been rich and varied. Return- 
ing from the south they are like tho shattered remains of a 
beaten army. This at least has been the cese with euch retreat- 
ing floras as thowe of the lower carboniferous, the permian, 


i Hear — Boo aleo papers by Professor Hanghton and by Gardner in 
Natura for 1878 ; 
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and the Jurassic, and possibly that of the lower eocene of 
Europe." 


The great stretch north and south of the American continent 
these mi and “is also connected with the inte- 


that in when o 

Errare new fn id howe oe eae i 
ute ge eR UIT 
geological i of the fossil fores has arisen from want of 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Ix reply to e in the House of Lords the other da: 
ihe Doe duci aui Gordon eed ar di ai cal d 


1875 that it was decided toad seals to the syllabus of the 
Seara aud Art t. At the first examination in May, 





1876, there wore 150 cancidates, By the fo 

SM ba ben aA and ths coser ok bd 
ross to Soo. In 1878 the classes had increased to 9r, and the 
candidates for to 1,265, and this year the number of 


tion was 2,839, of whom 2,193 came up 
Tanner re that the of the 


brought up to London to undergo a course of training at the 
expense of the department, 

THE two silver medals which are annually given by the Royal 
Geogra: Society to those candidates whom the examiners 
deem to be most proficient in geograph 


at the Local 

Examinations have this year been a ed as follows :— m 
Geography, J. R. Davis; Political Geography, Miss Helen 
ones. on which a medal 


we believe, is the first 

been awarded to s lady, - 

THx professors of the Pars Museum of Natural History 
having to present to the Minister of Public Instruction the names 
of two candidates for the lectureship of Comparative Anatomy, 
vacated by the death of M. Paul Gervais, have selected M. 
e E MOM M EU M 

The appointment of the former is quite certain, 

THE number of studehts at the German Universities during 
the winter semester 1878-9 was £8,770. Berl stands at the top 
of the list with 3,213, whilesRost had only 161. 





SOCIETIES AND ACADEMIES 
Lonpon . . 

Royal Society, June 19. —'' Relations between the Atomic 
Weights and certain Physical Pro (Melting and Boiling 
Points and Heats of Formation) of Elements and Compounds. 
By Thomas Carnelly, D.Sc., Assistant Lecturer on Chi 
Owens College, Manchester, 
Roscoe, F.R.S. 


Anthropological Institute, June 24.— Mr. john Evans, 
F.R.S., vice-president, in the chair,-—The election of the fol- 
new Members was announced :—Mr. F, Du Cane Godman, 


m 
Communicated by Prof. H, E. 


osteology of the natives of the . 
Re Taragana io Ma aao raadin a o Ate NTAS 

n to the e native inhabitants 
of Layer a Islands, Purity of type, due to freedom from 
mixture with other races for an extremely long period, owing to 
their isolated position and their inveterate to all ers 
on thelr shores, and exemplified in the uniformity of thelr physical 
characters, is to be found among them, perhaps m a more complete 
degree than in any other of magmas The more~ 
over, ls an one, & combination of 
characters not found in any race of which wè have at present 
materials for a satisfactory ae es a It iz, indeed, probable 
that the more or less mixed and scattered of 
Negrito pb on, found in the inteslor of various of 
the Indo- Archipelago, end even upon rome parts of the 


`~ 
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mainland of Asia, may have been derived from the same stock, 
but the special interest of the Andamanese consists in the fact 
that they alone of the diminutive black, woolly-haired people, 
occupy the whole of the small islands, on which their ancestors 
have dwelt from time immemorial, or rather did so them 
until the upon them of the English in 1857. ma- 
terials upon which the o con in the memoir are 
based, are far more complete than any wh ch have hitherto teen 
brought together, conkisting of nineteen skeletons and nearly thirty 
skulls, The skeletons prebere tele teet Inches 
in the males, and 4 feet 6 Inches in the , thus 
belong to some of the smallest of known races, The skulls 
Deng to ME known as. Hie ace e ea 
ving an ayerage cep ex (or pro no 
iudi o NA The forehead is broad and ith- 
out any projection over the orbits. The nose is narrow and the 
jaws less prominent than in the other black races. The propor- 
tlonate of the various bones of the limbs differ greatly 
from the Éuropean standard, but resemble those of the negro. 
With the Australian the Andamanese have very little affinity, 
the smooth hair of the former entirely se them, inde- 


DOT AE characters, as doli 


cranial wm EE ah nn in the great height and nerrowness 
of the skull The Berianlons had wider heal, but their facial 
characters were more like those of the Australians, end therefore 
widely different from the Andamanese. The 


y met with in the true oceanic 
Andaman Islands, with whom 
be associated the less known Actas of the 
Philippines, the of the Malay ne thus constitute 
a race apart, to w the name Negrito may properly be 


& At first sight, they appear in their craniological 
"used to little affinity to either of the other woolly- 


little- 
African n 
the other, have taken their origin, and hence con- 
nected with their history or structure becomes of the greatest 
interest to the anthropologists.—The following papers were 
also read 1—On ic implements from the ey of the 
Brent, by Mr. Worthington G. ; and Portstewart and other 
flint fuctoiies of the north of Ireland, by W. J, Knowles, 


Physical Society, June ar. —An extra meeting of this So- 
clety was held on the above date at Cooper's Hill Indian Engi- 
neeríng Coll on the invitation of Col, Chesney, R.E., Lord 
Rosse occu the chair. —Prof. Wawin, of the College; rad 
a paper on experiments relating to the friction o ids on soli 
surfaces against which they rnb. It has long been known that 
ed through water suffers a resistance 

square-of the velocity ; that à stream takes a 


ht of the water down its in 
ictlonal drag on the bottom. The fluid in the neighbour. 
of the stream is known not to move as a solid mass, the centre 
moring faster than the sides, and the different d layers rub 
against each other. The adhesion of the fluid to the solid 
A Ga Mt matis alao. girer: risa to s. sliding or rubbing 
action. Our knowledge of the subject has Aith@to gain 
from observations on pipes, stfeams, and from the experiments 
of the lato Mr. Froude With a plank of wood drawn through 
the water ofa canal. It is desirable to have a set of laboratory 
experiments, however, in which the conditions can be varied more 


s 


than can be done by such*methods, and for this. pripone thé 
author had designed a special apparatur. In Mr. Froude’s ex- 


periments Hiero was a precha! unlimited mass of water and a 
efinitely limited extent of solid eu:face, and his results are not 


free from certain ano The author thought it might be 
instructive to try the otHer case of a limited mass of water and 
i A disk in rotation gives such a 
surface. In some respects a cylinder would (as suggested by 
i 7 5 there 


sre experimental difficulties in its way. The apparatus of tho 
autieor confists of a metal disk rotated on a vertical axis in a 
blem is to determine its resistance to 

ce this will Ee cquivalant to the wales Econ a n 
it. Within the outer vemel ls placed a thin co chamber, 
i depth in vario 


above and one below the disk, are into rota- 
tion next the disk, and retarded next the sides of the pan. 


The couple to rotate the disks is to the couple 
exerted by the or the fluid when the motion is uniform; hence 
the ten of the chamber to rotate is measured, by suspending 


the latter from three wires in a manner similar to the bifilar 
suspension of magnets. An index marks whether it rotates or 
not on a usted soale; anda welght suspended by & cord 
measures the force required to keep the index at zero. Let Af 
be the moment of the frictional resistance of the disk, AN the 
number of revolutions per second. Then M = CN, where C 
and X are constants, The author has obtained a number of 
results which are, however, not pe ready for i He 
mentioned, however, that a rough cast-iron has a frictional 
resistance almost exactly as the square of the velocity, whereas a 
turned brass disk gave a value of x decidedly less than 2. The 
resistance is a little greater Wben tho mas of water is larger. 
These results were calculated for a speed of 10 feet per second. 
The author to try the effect of tem &c., on fuid 
friction and "as well as thin fluids, Prof Unwin also 
exhibited a plece of a with which he hopes to study the 
stress of rivetted plates under shear, by means of elastic sub- 
stances such as caoutchouc. He purposes to stretch the caout- 
chouc and photogra h the appearance of ntress rete linet upon 
it,.—Lient. G. S. Cirk, R. ed the process invented 
by Fror. uo ann himself lor ermining the absolute pitch 
of tuning-forks, Unlike other methods this is an optical one, and 
consists in arranging the tuning-fork to vibrate in front of a 
TO drum whose periphery is marked with dots or fine lines 
at intervals. A microscope was arranged to comprise in 
its field of view the edge of the fork and several of the intervals on 
the drum, so that when the dium was rotated at a rate which made 


the speed of an interval to the period of the fork, a set of pro- 
munences or waves, in width equal to an were visible ; 
the body of the wave caused by the advance and recession 


of the fork in its n. The rotation of the drum 


qui 
the prominences steady. 
designed by Prof, McLeod. An aniline gless pen 
mark the beginning and end of the period of observation on the 
drum. A counter was also employed to give the number of revo- 
lutions, The pen and counter were actuated by electricity through 
the medium of a key. Inthese experiments a Kónig fork 

256 vibrations per second correct at 16°1 C., was an 
found to give 256°2966 vibrations per second. Frequent bowing 
did not*alter the phase. Fi fork rigidly, as in a vice, 
did so, The temperature cient for Konig’s forks (‘ooor! 
for each d Centigrade) was confirmed by these te, 
Forks of octaves were i audible beats could 
be counted, and modifications of s figures seen, This 
optical method is preferable to audible ones, because of its inde- 
pendence ofthe car and Mhe fict that no is attached to the 
ork itself, Prof. Guthrie inquired if the periods of the forks 
had been found to alter through ure or magnetisation. The 
author seid that he had not yet tested these paints. Prof. McLeod 
instanced an old Komg fork which was correct at 16"1 C., 
requiring now a temperature of 25° C. to make ft so. Lord 
Rosse oe the use of the regulators employed with equa- 
torial to keep the rotation of the drum steady. Capt. 
A ired if a difference of vibration had been detected 
between the beginning and end of a series of observations, None 
had been observed.—Prof. Macleod then described an 
electric clogk in the foregoing experiments. The zinc and 
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its , but at | On atmospheric by M. Bouquet de la Grye. This relates 
pies es sepas E cleat 2 oe ear qd rl seen rl idis eet rota ata i 


^ agb one on etae Kee The current passing through an 
ectro-magnet, detained a lever unt] the pendulum 

contrivance time was marked, 

; but this defect 

shunt of dilute sulphuric acid, which destroyed 

peg heir aus This remedy had b&en suggested to him by 

Prof, Macleod demonstrated the complete ruc- 

m of thls evice, which acts as well as a con 


endl cleo Observed! a curious effect with liquid 

as he could not Two shunts having tho mime acid 
in were employed, one the extra current from four 
J and ohe'thst from two Damel! cells, Tha first 


RES 
E 


was dimolyed anis and deposi 
Eum He also exhibited a new cell formed- 
nc E with xinclé-iodide solitlon' 
"Red iodide of isformed at the 


. carried 

eel tr 
carbon es ma 

fun fine posue, d due 


B conata ar 6 had' also seen’ a” platinum’ wire 
da TOIT in end ty io fins 


sion of mig ay sealed in a capillary tube ‘within a 
second the’ ea He found that at 
low the level of the liquid is lower in the narrow 
thamin the wide tbe, As the temiperature rises the meniscus 


in the narrow tube descends till about 1 6° Fahr. ; it is level with 
«that of the wider tube, both "surfaces tly concave, 
Above this temperature the &urfaces become plane, then convex, 
tera in ha Tie ne E Ape E epic arta DON 
` These ents are being 

other radiis be communicated, to the 
Prof, cua War ME 
> PARIS EL 


mL of Sciences Jane o buie in the chair 


ety later on.— 


T 
BH 
SEE 
PEE 


anomaly discovered by MM, Krant and Topp, vix, the 
ment of potassium in dissolved potash by 
bog : of the loss of under- 

Wien is oe feat. Hinge ,energy 


pue mn 


or sodigm are D the oxygen part of the 
the fixation was yon the metal in the exterior tọ the 
e and therefore less hot. This M y attributes to 

the of vapour of the metal and of 
in thea -From by M. Sginte.Claire De- 
EM ed if a mass of iron incompletely 
and ha at variable temperatures, 


Me it dirent parta atm 
be in a more or less dense atmosp 


will the hi here it MEER. ge 
tter to 
X ihe Be 1 Debray Hasta ihn cades Ue ep iie - 
Bel find H cambion of yeti, by M. Teon r 
6 ea orm 
kh ths eocen di eire ee 


which the composed. 
respondent b. Mechantos bn room of the late General Didion.— 


i „and. Mr. Clark's. 


Evcum Axp um Mona RrYAl . . . s 4 uS ron s 


and direction and velocity of the winds, at Brest. The 


combine 
i and that the’ zipposéd vapoqr of sulphy- 
drate of ammonium is merely & mixture of two gases,—Actioh 
of phtalic anhydride on naphtaline im of chloride’ of 


presence 
MENT E Ador and Crafts:—On the ashes and lava 


of 'the recent eruption of Etna, by M: Coma; -`The 
blackish-grey ash forined of fragments of or able 
felspar, augite, small grains of a large number 
of variously coloured of "The lava is formed in 
great/part of eer d e fica disseminated. pòr- 
ee magma, formed of small 
of the same and a able oven 
Sora d pé drm ue M. Cosse’s opinion) tell 
of pre-existenoé in the solid state the 


'angiospermous 
: a One ew beans E eur 
EET f keratinisation of the epidermic 


have a embryonal farms 
of sudes cin Reape dete de “sheaves, by M; Du- 
plessis. Green may ba transformed into hsy,in rainy 
weather, by in shocks, and this transformation 
takes more surely and economically than by the old 


in the same cireumstahces, —On the'anclent roads of the 
Sabam, by M M Soms old inscriptions 

by tho German ion in the 
‘route the author had as probably a 


p 5 
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^ THURSDAY, JULY 17, 1879 


RECENT PUBLICATIONS ON GALILEO'S 
TRIAL BEFORE THE INQUISITION 
Gakleo Galilei and the Roman Curia, from Authentic 
Sources. By Karl von Gebler. Translated with the 
Sanction of sthe Author by Mrs George Shane 

(London: C. Kegan Paul and Co., 1879.) 

Der Process Gakilet’s und die Jeswilen. Von Dr. F. H. 
Reusch,- ‘Proteas an der- Universitāti in Bonn. (Bonn, 
1879.) ` 

La de Galilés : lakati Ja CORAN Par 
Henri de lEpinois. ~ (Paris et Bruxelles, 1878.) 

Encore Galle! Poltmigus—Histoire—Philosopkie. Par 
le P. Eugène Desjardins, de la Compagnie de Jésus. 
Seconde Édition. (Paris, 1877.) 

J5 presenting us with an English translation of Karl v 

Gebler's “ Galileo,” Mrs. Sturge ] has, conferred an 
unquestionable boon on thgse who, without caring to 
pursue the subject in Continental publications, wish ta 
obtain a fairly complete view of the relations between the 
Florentine astronomer and the authorities of the Roman 
Church; as seen in the light of the most recent researches. 
The original; which appeared in 1876, was chiefly remark- 
able for its happy selection of just so much documentary 
and collaterally illustrative matter as sufficed to render 
the whole drama of Gallleo's conflict for the Copernican 
theory, in its most authentic form, at once accessible to 
every educated German reader., The English public are 
now, thanks ‘to Mrs. Sturge’s labours, placed in an 
equally, indeed an even more, favourable position. To 
explain how this has come about, it is necessary to 
refer for a moment- to circumstances which preceded 
the early and lamented death of the German author in 
September 1878. , 

One of the topics discussed iq the greatest. detail by v.. 
Gebler in 1876 was a particula? order of the Inquisition 
purporting to have been delivered to Galileo in, 1616 by 
' the mouth ‘of its Commissary-General, ,He then held 
very decidedly—fbllowing the footsteps of Woblwill in 
Germany, and of Gherardi in Italy—that the order in 
question never reached Galileo at all, und that a minute 
in the Vatican manuscript, purporting to report its 
delivery, was a forgery effected for the most sinister 
objects in 1633.’ A subsequent controversy with Prof. 
Berti detérmined v. Gebler to apply for permission. to 
examine the original manuscript record of the trial pre- 
served In the Vatican Archives, in order to satisfy himself 
by personal inspection as to the disputed point. . His 
application, poweffully supported by the Austrian embassy 
at Rome, was acceded to by the Papal authorities. As 
the result of an investigation made in the summer of 
1877, he declared himself satisfied that the disputed entry 
in the trial record was sof, as he had till then maintained, 
a forgery, but a genuine document of the year 1616, In 
spite, however, of this frankly avowed change of opinion, 
he firmly adhesed to his previously expressed convictions 
that Galileo had not been served with the order of the 
Inquisition, and that therefore the minute asserting the 
contrary, though gentine stated what was inherently 

2 Reviewed ta NATURE, vol xiv. p. s96. 
Vor, xr.—No. $07 
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false. It is obvious thatphad the author been cdlléd upon 
to prepare a second edition of his “ Galileo,” His changed 
attitude towards the forgery-question would have com- 
pelled him tọ effect considerable alterations in many 

passages of the works. This revision was, however, not 
destined for his hadis ~ 


A predisposition to Tung-disease 
had beei fatally aggravated by ten weeks of the very 


heaviest literary labour, undertaken in preparing his 


-adhirablf complete edition of the Vaticad MS., and 


passed ingtlie dangerous atmosphere of a Roman summer. 
He returriod liome greatly reduced, but had still strength 
to make, à few mdnths later, a short tour among the 
principal c cities and places historically connected with the 
life and memory of Galileo. On September 7, 1878, he 
succumbed ‘to his incurable malady, at the early age of 
twenty-eight. ~" 

The reader will now be-in 4 position to see that the, 
preparation’ of an English vertion of v. Gebler's work 

presupposéd a revision such as its author, had he lived 
to. effect.it, must necessarily have carried out. ` This task 
has been most juditiously performed by Mrs. Sturge, 
though on, her  Htle-pege- ghe’ modestly abstains from 
tsking" credit^ “for it.” IR addition to inaking’ such ‘altera— 
tions as the ànthor's change. of view directly entailed, abe 
has f the work abreast of the very latest . research, 
and suppli in an, appendix a short series of documents 
exactly co-extensive with the wants of the general reader 
as distinguished from the specialist of professed historica] 
student Tho work of translation is done with much. 
fidelity and ii a way to show that Mrs. Sturge has gone 
far beyond the tether of the mère translator and grasped 
the inner significance of the events which she had to 
clothe in an English dress. Her volume is not imméde- 
rately large, and its print and, general appearance do, 
credit to its enterprising publishers. While, however, 
this important contribution -to Galileo-literature in Eng- 
land is thus entitled to.a very hearty welcome, if contains 
a few minor blemishes’ which it may be well in conclusion 
just to indjcate._ 

The - translation is occasionally ` verbally inaccunite ' 
Thus dis Acten des ‘Processes ig. systema systematically rendered. 
the “ Actà"? instead of the “Reéords” of the Trial. “At 
P. 8 we fead of Galileo's "intellectual" (instead of’ 
‘clever? or ‘ingenious’ = geisiveich) “treatment. of 
physics.” On p. 46 “in feinem betrefenden Schreiben , 
is trafislated “in his striking leiten," where the real 
méaning is of course "in his letter referred to.” At 
P. 272 it is said that Galileo had better beware óf the 
Holy Office, whereas in the original thé word /exe shows 
that ether pergons were meant. "Ex suppositione’ is 
translated “as a ‘conjecture ”` (p. 203), where " assump- 
tlon""' is obviously the proper equivalent. 

In the English version of a Latin document (p. 78) the 
original of which is given in a nóte ón the same page, the 
corrupt reading * ‘Rottz” laces the right 
“Rosa”. Further, “ Augustino ” and “Mongardo” ap. 
pear as nominative ‘cases, and “doc P. ois 
rendered diocese of * Politianeti ” , instead of " Monte- 

a’: 

The title of. Prof. Reusch’s volume might easily lead 
one to expéct somo further elycidation ‘of the oft-mooted 
question to what extent ‘the measures taken against 
Galileo were instigated by the Jesuits. It turns out, 

N e 
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however, that nineteenth, not seventeenth, century Jesuits 
are the main objects of the" writers animadversion. 
Certain Fathers of that Order have recently made elabo- 
rate attempts to whitewasb*end even decorate the In- 
quisition at the expense of its illustrjocs victim, and it is 
to these that their well-known “Old Catholic” opponent 
now calls hostile attention. The a:tgck on these writers, 
however, occupies only a comparatively small portion of 
the work, and will be best noticed further on. [ts bulk is 
made up of a laboriously complete collection of historical 
matter bearing on Galileo's trial, and of detailed disquisi- 
tions on every question of importance flowing from that 
perennial source of interminable controversy. Prof 
Reusch claims for his book that it should be regarded not 
as “merely an improved and enlarged edition of that of 
v. Gebler,” but also as containing a detailed examination 
ofa question which the young Austrian writer was “not 
theologian enough thoroughly to discuss," viz, * What 
do we learn from the condemnation of the Copernican 
doctrine in 1616, and from the sentence on Galileo in 
1633, in reference to the authority claimed at Rome for 
the decision of theological and quasi-theological contro- 
versies?” It will thus be seen that the author's main 
object is practically an anti-infalhbilist polemic, into the 
merits of which it would be improper to enter here. In 
the few criticisms now to be made on his work I shall 
limit myself strictly to its historical and literary side. 

- The volume before us—a closely-printed quarto of 482 
pages—is assuredly entitled to be called an “ enlarged” 
edition of v. Gebler’s work, but its author's claim to have 
also “improved” on the labours of his predecessor seems, 
in one important respect, open to serious question. Von 
Gebler, it wil be remembered, while conceding the 
genuineness of a particular document, stoutly maintained 
to the last that cts contents were essentially false, Reusch 
argues that the document is genuine, and z/* contents true. 
His view ón this crucial question is therefore opposed to 
that of the writer whose work he is “ improving,” and its 
substitution for the position deliberately reaffirmed by v. 
Gebler cannot be recognised as a process of *improre- 
ment” until the formidable series of arguments in sup- 
port of that position constructed by Wohlwill and 
Gherardi, and very fully set out in the pages of v. Gebler 

‘himself, have been essentially invalidated. Into the de- 
tails of our author's elaborate attempt to supply such an 
invalidation space forbids me to enter, I can only express 
my personal opinion that it is based on unsupported con- 
jectures more inherently improbable than the closely con- 
catenated inferences which he labours to overthrow. In 
.gpite, moreover, of his zealous and conscientious efforts in 
tho collection of illustrative materials from every possible 
quarter, the result is marked by a diffuseness and a want 
of orderly {arrangement which are only too likely to 

. exhaust an ordinary reader’s whole stock of patience long 
; before he reaches the conclusions to which this formidably 
extensive pile is ‘designed to lead up. Prof, Reusch’s 
.reasonipg itself is somewhat ponderous, and shows but 
little trace of the eager perspicuity which lends such co- 
ercive force, to the arguments of his chief opponent, 
"WohlwilL 

The most telling part of his book undoubtedly is his 
attack on the modern Jesuit commentators already referred 
to, in which our author's hearty detestation of crooked 


literary practices comes out with refreshing vigour of ex- 
pression. He points with indignation to their systematic 
efforts to aggravate the dark spots in Galileo's private 
life, the weak points of his character, and other like 
matters of little or no bearing on the main issue ; he re- 
prehends their attempts to minimise or explain away the 
harsh dealings of the Holy Office with its illustrious 
prisoner ; he condemns their inveterate habit of backing 
up untenable positions by misleading citations and even 
downright garbling. As an instance of the astounding 
length to which these advocates are prepared to go in 
the defence of their ‘tests he quotes the statement of 
Grisar to the effect that Galileo’s judges “could not have 
had the faintest suspicion” that he would be unable to 
give a conscientious assent to their decision. When the 
game writer goes on to justify this assertion on the ground 
of the humiliating expressions of self-abnegation used by 
the unhappy prisoner during his examination under the 
paralysing influence of fear, it is certainly, as Reusch him- 
self remarks, “difficult, even for a Jesuit, to write any- 
thing more Jesuitical." : 

It is much to be regrettedethat in renyding cqming from 
the pen of one who has done such good service to the 
cause of Galileo literature as has M. Henri de PEpinois, 
arguments should be found presenting even a superficial 
resemblance to those so justly denounced by Prof, Reusch. 
Certainly, however, his latest popularly written little ac. 
count of Galileo's trial contains statements and inferences 
of a kind to make one hope that they may have been 
admitted into its pages on trust’ from other writers with- 
out passing the author's personal scrutiny. I must justify 
this remark by reference to particular instances. 

One of the strongest pieces of evidence on the side of 
Wohlwill and his school is a certificate written by Car- 
dinal Bellarmine in 1616, stating that only the declaration 
of the Index Congregation with regard to the Copernican 
doctrine had been communicated to Galileo. The whole 
force of the document depends on the word owly. M. 
de l'Epinois, in giving ansaccount of the hostile argument 
founded on this document (p. 227), summarises its con- 
tents so as to omit this pivot-word altogether. 

On the following page, Bellarmine’s having used words 
which by implication excluded the delivery of a stringent 
personal injunction to Galileo is toned down into his 
having “said nothing about” this injunction. 

On p. 229 the fact of an unsuccessful search having 
been made in the Vatican archives for a particular missing 
document is described as resting only on vague report 
(dif om), whereas since the appearance of v. Gebler's 
edition of the trial-record in 1877, we know that the fact 
was officially vouched for by the Cardinal Secretary of 
State himself, 

In endeavouring to prove (p. 250) that the Commissary 
of the Inquisition did actually deliver his injunction in 
1616, M. de l'Epinois gays that it never occurred to 
Galileo to deny the fact in the' course of the proceedings 
of 1633. He lays stress on the admission of the accused 
that Dominican monks were present during the interview 
with Bellarmime, one of whom may have been the Com- 
Inissary, but omits to mention Galueo's Affirmation that 
"they said nothifig to him, and thay he did not know who 
they were.. He emphasises the fact that the written 
defence of the accused admitted the reception of an order 
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from the Inquisition, but passes over in silence Galileo's 
perfectly explicit declaration that the order in question 
had come to him through no other person than Cardinal 
Bellarmine. Any one who knows how different are the 
parts assigned in the Vatican manuscript to the Cardinal 
and to the Commissary will see at a glance the serious 
nature of this last omission. 

On p. 231 an argument is advanced, the futility of 
which one would have thought must have been obvious 
to the possessor of the most elementary knowledge about 
inquisitional suits in general, and that of Galileo in par- 
ticular. M. de P'Epinois expresses astonishment that 
Galileo, if he was really conscious of having been con- 
demned on & trumped-up charge, should not have left 
behind him, in letters to his friends, some protest against 
the abominable act of fraud of which he had been the 
victim, 

Now, in the first place, it was the regular practice of 
the Inquisition to exact from those who appeared at its 
bar an oath of absolute silence, ünder pain of excom- 
- munication in case of contravention, as to everything 
which had occurred withinethe sacred tribunal We 
know from the Vatican MS, that this precaution was 
taken in the case of Galileo. Further, the sentence of 
1633 menaced him with being treated as a relapsed 
heretic (ñe. burned alive) if he should venture to treat of 
his condemned opinion of the earth's motion in any 
manner whatever. Lest it should be supposed that this 
was & piece of mere formality, the Inquisitor of Florence, 
during Galileo's subsequent practical imprisonment in hi, 
own villa at Árcetri, threatened him in the most un. 
mistakable language with immediate incarceration in the 
actual dungeons of the Roman Inquisition if he should 
dare to propagate in conversation the Copernican doctrine, 

It requires, then, little prophetic gift to foresee what 
would have befalleá Galileo had he been detected setting 
in circulation a charge of the blagkest fraud against the 
supreme tribunal of the Inquisition. His silence on the 
subject can cause those who believe in the reality of this 
fraud no astonishment whatever. The only surprise they 
are likely to experience is that a writer so exceptionally 
acquainted with the details of Galileo's case as is M. de 
lEpinois, should have esteemed an argument of this 
kind worthy of a place in his pages. 

I cannot think that M. de l'Epinois is more successful 
in setting up a positive theory of his own than he is in 
demolishing that of Wohlwill He maintains a thesis 
favourable to the Roman authorities, but it is based on 
efforts to ‘explain away, or assert away, palpable contra- 
dictions, and on gratuitous and mutually destructive 
assumptions. In short, his whole treatment of the issue 
essentially in dispute is both superficial and unsatis- 
factory. 

Father Desjardins, of the Society of Jesus; tells the 
world that, inspired with sacred boldness (de saintes 
audaces), he has torn frofa the hands of the Church’s 
enemies a weapon of which they had made sinister use, 
by restoring to the incident of Galileo so long travestied 
by ignorance and bad faith, its veritable ephysiognomy. 
His preface comcludes with the following piece of advice 
to such of his readers as may be disposed “o criticise the 
acts and institutions of thé Roman Church in this or any 
other case ;— 
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* Approve without hesitation, and soon 
philosophic examination Wil reward your confidence by 


ae to you a complete demapstration of all these 
things |” be 

Such a maxim is so little likely to find favour with 
readers of NATURE that I shall trouble them no further 
with the magniloquent Jesuit’s production which is as 
superficial, arrogant, and inconclusive as its pompous 
exordium would lead one to expect. 

In terminating this notice it may be as well to remark 
that the question whether Galileo was or was not fraudu- 
lently convicted and condemned remains still undecided. 
The Roman authorities have not as yet taken the one step 
which offers some chance of settling, and could hardly 
fail essentially to narrow, the issue. This consists im 
allowing free access to, and facsimile reproduction from, 
all and every portion of the Vatican MS., instead of 
restricting, as appears hitherto to have been done, this 
privilege to members of the Roman Church supported by: 
ambassadorial or episcopal recommendations.' 

SEDLEY TAYLOR 





THE MANUFACTURE OF SULPHURIC ACID 
AND ALKALI 


A Theoretical aud Practical Treatise on the Manufacture 
of Sulphuric Acid and Alkali with the Collateral 
Branch. By George Lunge, PLD., F.C.S., Professor 
of Technical Chemistry at the Federal Polytechnic 
School, Zurich (formerly Manager of the Tyne Alkali 
Works, South Shields) Vol. i (John van Voorst, 
1879.) 

WE. heartily welcome Prof. Lunge’s volume on the 

manufacture of sulphuric acid. It is the result 
of a rare combination of thorough knowledge of scien- 
thfic theory with that intimate experience of the practical 
manufacture which can only be gained By those who 
come into daily contact with the problems presenting 
themselves in dealing with chemical operations on a large 
scale. 

In his preface our author distinctly states the object he 
has in view, and very modestly but clearly indicates the 
claims upon which he founds his right to speak: “The 
present treatise,” he says, ‘‘is intended to supply various 
wants, and accordingly appeals to various classes of 
readers. In the first place, it gives a scientific descrip- 
tion of all the substances occurring in the manufacture 
of sulphuric acid, alkali, and bleaching powder, either 
as raw materials or finished products, according to the 
most recent statements. Secondly, it is intended as an 
aid insthe study of technical chemistry by giving-a com- 
plete description, both technical and theoretical, of all the 
processes occurring in this series of (manufactures, Its 
third and principal object is to give to practical manu- 
facturers both complete and reliable information upon all 
the apparatus and processes which have come under the 
authors notice, . . . Much space is taken up by the dis- 
cussion of the innumerable publications in English, 
German, and French, referring to this industry, but even 
more space was required for the faithful rendering of the 
author's personal observations and experiences, His own 
practice of eleven years in the north of England has been 


* Wolynski * Nuovi decument! inediti del Processo di Galileo Gablel 
{ Firenze, 1878, p. 15. 
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ing soem a à 


supplemented. by numerous visits to other alkali-manufac- | are dwelt upon. Especially we would notice Fletchers 


turing districts of Britain and the Continent. The author's 
present position as pfofessor at a technical high school 
enables him to -state frankly what he knows and what he 
has seen, since he can expect no benefit from keeping any- 
thing back." aed i 

| Every one who reads the volume before us will feel that 
Prof Lunge has admirably succeeded in the serious task 
which he has set himself to accomplish, and tiere is no 
doubt that he has thus not only filled up an gmportant 
lacuna in our chemical literature—for in no sense can any 
other existing work on the subject be said to be satisface 
tory—baut.he has given us a work which must become à 
standard one. 

. The importance and magnitude of the British sulphuric 
acid trade will. best be understood when we remember 
that cheap glass and cheap soap—or light and cleanliness 
depend upon the cheap production of oil of vitriol; and 
when we learn that Great Britain manufactures about 
five-eighths of the production of the worid, and that the 
annual amount made in this kingdom now reaches the 
enormous figure of 832,000 tons. 

-Nor is it in quantity alone—although that is, after all, 
the true measure of a successful trade—that the English 
mantifacturérs stand pre-eminent. In all the great im- 
provements which have taken place, England has fully 
held .her own with her perhaps more highly-educated 
Continental rivals. Thus, although- the introduction of 
pyrites in place of brimstone is often accorded to Messrs, 
Perret of Chessy, in 1835, there is no doubt that Mr. 
Hill of Deptford patented the process in 1818, whilst the 
first to employ -pyrites on a large scale was Thomas 
Farmer of London. Passing again to the mechanical 
devices for burning pyrites, we find that Dr. Lunge gives 
_an unfavourable opinion as to the construction and mode 
of working of the Continental burners, and acknowledges 
that the English form is that which yields the best results, 
&nd is now being largely introduced in both France and 
Germany. 

Then, again, as regards the construction of the now 
all-important leaden chamber, we find that an English- 
man, Dr. Roebuck of Birmingham, was the first to erect 

guch a chamber in 1746. And if it is to the genius of 
. Gay-Lussac in 1827 that we owe the idea of the recovery 
of the,excess of escaping nitrous fumes, by passing the 
exit gases through a shower of strong sulphuric acid, we 
must remember that this part of the manufacture was 
not perfect until Mr. Glover proposed the addition of his 
denitrating tower. All these, and many other inventions 
. and appliances made by intelligent English manufac- 
turers, are clearly stated by Dr. Lünge, who appears to 
be perfectly free from bias, and discusses the whole sub- 
ject with a thoroughly scientific spirit Our English 
system of Government inspection of sulphuric acid works 
also comes in for a proper share of notice and commen- 
dation, although we do not find mention made of the 
labours of the recent Noxious Vapours Commission, 
founded upon whose ieport the Goyernment have 
. brought forward a new Noxious Vapours Act, which is 
.to include a large number of works, especially vitriol 
works, which as yet are not placed under inspection. 

Several of the various proposals which hafe been made 

by the chief inspector, Dr, Angus Smith, and his staff, 


valuable anemometer for the measurement of the draught 
in flues and chimneys, upon the résults of which ‘the 
escapes of acid are ascertained. i 1 

Dr. Lunge has lived so long amongst us that he not 
only fully appreciates highly our manufacturing skill, but 
he is able to express his appreciation in terse and. lumi- 


,nous English. The illustrations, too, with which the 


volume teems are of the highest excellence, drawn, as 
they all appear to be, to scale, and engraved with thc 
care and precision. which is characteristic of the great 
publishing house of Vieweg and Sons of Brunswick. 
From whatever point of view we consider his labours, 
there is no doubt that they will be highly valued both by 
students and manufacturers, and: we can confidently re- 
commend this first volume of Dr. Lunge's work to all 
those who, from the scientific or from the practical side, 
are interested in this most important chemical manu- 
facture. "SS H. E. ROSCOE ' 


OUR BOQKX SHELF 


Ox the Origin of the Laws of Nature. By Sir Edmund 
Beckett, Bart. (London: Society for Promoting 
Christian Knowledge, 1879.) 

THIS is a very clever little book, and deserves to be widely 

read. Its subject, however, is scarcely one for our 

columns, For it is essentially ‘apologetic,’ and its 
strong point is not so much accurate science as keen and 
searching logic It dissects with merciless rigour some of 
the more sweeping assertions of the modern materialistic 
schools, reducing them (when that is possible) to plain 

English so as to make patent their s w assumptions. 

When, from the inherent vagueness of a statement, the 

author finds himself unable to present it in intelligible 


and simple language, he gives by apt wn dn clear view 
of its absurdity. He follows out in fact, in his own way, 
the hint given by & great mathematician (Kirkman) who 
made the following exquisite translation of a well-known 
definition :— - 

* Evolution is a change from an indefinite, incoherent, 
homogeneity to a definite,'coherent, heterogeneity, through 
continuous differentiations and int ions," 

[Translation into plain Enghsh] “Evolution is a 
change from a nohowish, un boutgble, all-alikeness, 
to a somehowish and in-general-talkaboutable not-all- 
alikeness, by continuous somethingelsifications and 
stickt erations.” ; 

The following quotations, taken almost atfrandom, give 
a fair idea of the style of the book :— 

“You may say perhaps that this is just Hume’s 
famous argument against miracles, viz. that all experience 
is against them, while lying is not at all contrary to 
experience. But that in is a mere paradox, or a 
verbal trick which either 3 the question or is absurd. 
For if by ‘all experience’ he meant literally all experience, 
that simply begs the question; and,if he meant only 
general experience, it sinks into the platitude that miracles 
are uncommon. in, if the prevalence of lying were a 
sufficient reason for disbelieving any. story, 
then we must not believe that any extraordinary event 
ever happened : which is absurd.” 3 

“Tn that respect there is no difference between a single 
atom and that congeries of atoms which for the time 
makes up a®man: at any rate atheistical philosophers 
admit none: according to them it is*matter (f.e. the 
atoms of it) ‘thas has promise and potency of life,’ 
and mag is only a machine t from their sponta- 
neous action under laws and which always existed 
without any cause, But if the post determined man in 
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the world resolves ever so firmly to walk to a place a mile 
off, that initial resolution will never- get him there unless 
he further resolves at every moment „of his walk to.take 
the next and takes it. I 

arena eistic philosophers are always insisting on 
the fact that whatever powers have made the world, have 
made.it and. kept it going, and improving by means of 
-nvarlable laws or es of action. Then if uniformity. 
of action of the -proper kind can do the business so 
why should it be varied? . This 
ative will in other words agserts 
such will because the plan and rules 





ent against a cre- 
there can be no 
by which it uni- 
formly acts are so good that they have neyer to be varied 
Bode to repair.a single defect or produce a single im- 
provement; s.e. ‘there is nq creator and, maintainer .of 
the world because the design was so. perfect. If we had 
seen the universal: machine working by fits and starts we 
should certainly have admitted that every one-af them 
involved a fresh application of power; but we ii an 
because it works so smoothly that it seems to go of sell, 
though it is always turning out products of infinite variety, 
and in some respects continually improving.’ Such an 
argument as that only needs stating y to answer 
itself... . . A machme that will go on for ever pro- 
ducing ever-varying and -improving results is mani- 
festly and‘infinitely superior to one that needs continual 
i and mmplies infinitely greater wisdom in the 


4, s. . the leaders of the materialistic school us 
gach ta Rano ATEN as rigore eee is uy 
working hypothesis, and that. ‘it is a fupdamental law Of 
péscbology that all -belidfs as tb the ad thé present 
must rest on experience. But they neither pretend to 
prove that ‘fundamental law,’ nor to tell us who made it, 
except themselves, nor why a ‘hypothesis is the best 
working one which explains nothing, but merely asserts, 
when turned intó plain English, that things are because 
they.aré; and that mind is only the result of certain 
motions. of, matter, without - professing to in how & 
single particle of matter came'to be able to move itself 
.... all this language of the materialists or atheists, or 
sceptics, cor whátever'else they call. themselves, is not 
demonstration, -but-mere:assértion,” which could just as 
well be made the-othér way.” : eed yee ee ee 

When 'the purposely vagüe statements of the maté- 
rialists and agnostics are thus" stripped of the tinsel’ of 
high-flown and unintelligible lahguage, the eyes of the 
thoughtless’ who havé accepted them on Rumor (I) are 
at last opened, and they are ready to ex with 


Titania . | 
, Methinks ‘(I was enamour’d of an sas.” 
` As the touch of Ithuriel’s spear at ance happily revealed 


` the Deceiver, these frank and clear osures of the 
pretenslons of pseudo-science cannot of ucing 
greet ultimategood. — - ^7. P.G.T 
UM oni of EM Eina, By Charles G. Warnford Lock. 
. With a Chapter on the Sprengisandr by Dr. C. Le Neve 
oy (London: Sampson Low, Marston, and Co., 
1879.)-- «^ -- : 


ANOTHER volume of Icelandic travel has been added to 
the lengthy series which already loads the book-shelves of 
those who are interested in that wonderful country of 
frost, and flood,-and fiye. More than fifty such works 
have been published durinf this century; i 


: any new 
facts, any new views Concerning old facts, any local ‘and 


individual colouring. “The author has travelled over old 
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ground, by the old metheds, permeated by the ideas of his 
predecessors. Let us, however, give him his die. He is 
a brave man, aida contented man» Never were dangers 
more pluckily faced ; never 4id a man grumble less under 
the most circumstances. Many men with less per- 
severance, less hardilood, less indomitable spirit, have 
made considerable discoveries, - achieved great results. 
He travels twelve er twenty hours at a stretch in mid- 
winter ; he ford Paeming tonc ; traverses iuum qom 
Bogs ; w -fours over ice-slopes ; puts up 
moet meble accommodation dnd food, and. yet is 
always cheerful, and always makes the best of things. 
Often he gets soaked to the skin in à glacier river 
and has to sleep in his wet clothes in a . pestilential 
batistofa Often after a weary day's march he has 
to go less to bed. - That all abour’ should 
have ted in so little—we fear we must say, in 
no—-gati to art, literature, or science, is quite deplorable, 
But the faot m records of Icelandic travel are worn 
threadbere. More than’ fifty years ago-the works of 
Mackenzie and Henderson appeared ; less than four years 
ago the two-volumed “ Ultima Thule” of Capt. Burton 
gave us the most recent eer of an accomplished 
traveller. For a general description of the country we 
still prefer Henderson; Baring-Gould’s “Scenes and 
Sagas” rahe Pee ay ee r 
of north-world lore; while Prof. Bryce’s “ Impressions of 
Iceland," in the C. Magasins for May, 1874,'is the 
very type of a well-written general article on the subject ; 
full of condensed. observation, svide-in limit, admirable in 
Style, masterly in treatment. One thirig’ could have par- 
tially redeemed “The Home of -the-Eddas” from its dull 
monotony: had it been well illgstratéd with views ‘not 
conum men selene mann of ayek iT would, 
ve been a redeeming point. But, alas, there is not 2 
single illustration, SR i i 2 AE 
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. Il > LETTERS TIO JHE EDITOR 
[The Fditer does not held 

: with the wwriters- of, rejec 


d £ TE fons. c 08 077 
[The Editor tirgoni vaguest arepeta their letters as 
rune liri Arenean M pare in freut AR d 
.o. 4r impossible etherwist to ensure the ce geen of com- 
Swift's Comet ' 
Taz following podition of the coinet wis obtained from three 


fer opinions expressed 
to return, or 
] crigts, No 


com the ster Dm- 84", No, 60, From a single 
com nof the ster with Corrimgten 447, the declination of 
the a tor the correction — 8°, but I have not 


1879» f G M.T. App. R.A. App. deck. 
h m s hm & ov om" 
> Julio .. i1 1412 .. 25737 '... +84 540 
1, Vanbrugh Park, Blackheath, S.E, G. L. TuPMAN 
SAEI Hissarik 2 s : 
Isxrin NATURE, vol. xx. p. 255, & statement, which has also 
that Prof. Virchow has written to my 


peared in the 
fied, Dr. Schliemann, stating that there is a concurrence of 
geological frag- 
of fresh-water formation, This conclusion it is seid is thought 
to be decisive against those who affirm the im 


that 
but 
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may be allowed to out that tpe fact mentioned by Prof. 
Virchow favours than disproves this view, If the plain 
between Hissarlik and the sea has been gradually formed by the 
detritus brought down by Scampnder the materials wonld be of 
fresh-water origin. observations made by Dr, Virchow 
appear therefore to me by no means to.bear out the conclusions 
whichit is said, have been drawn from them, 
15, Lombard Street, E.C., July 12 
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f On the Origin of Certain Granitoid Ragks , " 

Dr. Hicks has “properly called “attention tq his prior 
discovery of the Poder Mer some ce iis Fai 
to point 
pshirs go further than those of 


| granite, In -the 
of tho change of which Dr. 
C. CALLAWAY 


Wrekin we seo the compl 
Hicks recorded the earlier stages. 
Wellington, Salop, July 12 





The Telephone 
-EXPERIMENTS that I have recently made with a ‘ Bell” 
telephone have convinced me that tie ene produoed are flo 
of molecular change in the iron disk, are tho same in 


kind as those heard in the one of Reiss, ; 
My wero e with a carbon transmitter and 
Bell , using & small battery to generate the current, 


Firat I removed the bar magnet from the receiver, in accordance 
with a suggestion made by a writer in NATURE some months 

The effect without the magnet was the sume as with it 
Tt then occurred to me that the intensity of the sound might be 
increased by two disks instead of one. Accordingly I cut 
two circles out of a piece of sheet iron, leaving a narrow strip 
of the metal to connect them, of sufficient length to enable the 
disks to lie on either side of the reel, so as to form, in fact, an 
armature to the electro-magnet. On imenting with this 


mort than double that from a single disk. 
Now, while trying these experiments I held the disks loosely 


Pal have EE x Ves eiicicot telephone receiver out 
of & block of wood two Inches square and of an 
inch thick. I then drilled a hole sufficiently large to receive the 
and covered the block with thin sheet iron. It needs no 
and forms the most effective telephone receiver that 
But, still turther to prove that the sounds pro- 
i of the iron of the disk, and 
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St. John’s Rectory, British Columbia 





Inherited Memory in Birds 


communications have lately appeared in 
for the wonderful knowledge 


following circumstance is hard to explain on any other 
About twelve years ago I was residing on the coast of Co. 
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Antrim, at the time the telegraph wires were set up along that 
charming road which skirts the sea for twenty-five miles between 
Lame and Cushendall During the winter months large flocks 
of starlings always ed over from Scotland, arriving in the 
ary mo A zhe winter alter tie wira Tere prane 

e coast I frequently found numbers of starlings 
RR ies Meee Cn a eh 
flight in the dusky morn struck inst the ti 
blown them, as these ents often occurred when there 
was but wind. Ifound that the peasantry hed come to the 
pua riim Vae eal oes ee ee 

messages, killing any starlings pened to 
S s S mhen ong ma 

to say, su 
ues larap C debh qued euer dus dide ce i 
arrival, It would'thus appear that the birds were deeply im- 
pressed and understood cause of the fatal accidents among 
thelr fellow-travellera that frenis year, 
avoided the telegraph wires; not 
E cw di gh 
knowledge which could not have acquired 
even instinct, unless the Instinct was reall erited memory 
derived from the whose brains were impressed by it. 
Sudbury, S J. SINCLAIR HOLDEN 





Butterfly Swarms 


Some, at least, of the swarms of F, cardui in Africa, 
one of which I witnemed a day's march west of Sowakin, in 
Nubia, in March, 1869. Our caravan had started for the coast, 
leaving the mountains shronded in heavy clouds, soon after 
daybreak. At the foot of the high country is a stretch of wiry 
press, beyond dr o s sa 
rom my camel I noticed that the whole mass of the grass 
seemed violently agi although there was no wind. On 


lings was most peculiar, as if each gram stem was 
ere aa a E ae anaa cae 
poem a breeze, I called the attention of the late 
LE to the phenomenon, and we awaited the result. 
tly the pups to burst, and the red fluid that escaped 

the e arain of blood, Myrlads of butter- 

limp helpless crawled about. Presently the sun 
Thone forth, aid the irs sc to dry their ; and about 
half-an-hour after the the first, the e swarm rose 


as & dense cloud and flew away eastwards towards the sea, I 

do not know how long the was, but it was certainly more 

than a mile, and its breadth exceeded & quarter of 2 mile. 
SYDNEY B. J. SKERTCHLY 





Distribution of the Black Rat 
From Prof. Gigiloli’s letter in NATURE, vol, xx. 


dt 
rat is more a aud wiley dis 
I know of somo half-doren 
from time to time in the city of 
London, and in November, 1876, a male about six weeks old 
was caught, which lived in confinement for two years and three 
months, It was mated with &.tame white one, abd 
two litters of young which were black, save the feet, tip of tail, 
and & small brush of pure white upon the chest, 
Cuas, COPPOCK 
` Grosvenor Road, Higbury New Park, July 11 





Pine Pollen and Sulphur 


V By a coincidence which depends u the season of pollen- 
discharge occurring at the same in Scotland as in England, 
I am enabled to send you an extract from the Haddingtonshire 
Courier of June 2 pires may serve to dimipate the “ sulphur- 


eous theories ” of durius ii Lecce : 

** The rusticw in this district [Gifford] have been of late much 
interested in 2 shower which had fallen in the early 
em of Monday, last. cusa lise bite 
co and fri with a powdery eon resem 
the flowert AUR A diede Good emplar 
that the fiery powder had been drifted more sbout the houses of 
those who loved the flowing bow! than those who loved the 
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contents of tho river. One old however, : TY ideis, vacio terr E ag 
dispelled the Templar's that she had felt the smell igi er of human At the end 
of fremont exe he dwell on searching the premises hours from the éime finding, the laying 
E Higa wah te sabe powder Foie oes. le ai a cea ye 

otherwise d with the su ? mystery, 

if it is not prove serious to the nervous, - North Kinmundy, Aberdeen, July 14 

stitious, or aiena pasi o? cass vigere saa 

that at this districts In i - 

tions run the risk of a thorough o esee thee | THE COMPARATIVE ANATOMY OF MAN? 











e. III. 
*  * The Mongoloid People of Asia 
Tous north and east of the line already spoken of, 
running northwards from the head of e Bay of 
to the north of the Caspian Sea, the bulk of the 
people of the Continent of Asia belog i to the Mongolian, 


1s tho slightest breeze, as the cones en, which wil t fir are 
thickly coated With elow powder or polen will gire out 
a blinding saffron cloud on the slightest irritation." 
The laudable desire of cur newspaper correspondent to relieve 
the anxieties of his neighbours at a tine when the 
Ean peliim cu bo Fly egprsatod en Uy native Du 


pet opinion, the e caren in his clear ele 


- nature of the osi éxtiblts princes acsi us udo 
pif: ‘terms natural ; ep characters of these people, best seen in 
the ee deci Gorg a ton Tartars who inhabit the country to the 


deba te greet val df Chick, ate as folios: the 
complexion is pale brown, usually with & wish tinge ; 
hence they are spoken of as the “ w races," in 
contradistmction to the (so-called) white and black races. 
Led hair is black, perfectly stralght, and coarse. In 
ic section it is seen to be of large and 

to cylindrical than in other rac t it 

varies ‘anche Except. P ra so wee the s 
often capillary opment is very scanty. On 
ciu often limited to two slender pencils on the 
upper UR, and the beard, when developed, is acquired 


few persons in this world to whom a course of elementary studies 
a patera edes mot would serre as a means of culture, not to say 
of common against ludicrous mistakes such as those 


bios vids Ce Mr. c Capen inveighs, ANDREW WILSON 


— 


; ‘ Plague of Rats 

I sxe by NATURĘ, vol. xx. p. 65, that Mr. Orville A. Der 
coal togiek karte Yers interesting hiinat Es 
of rats in Brazil, and adding thet the plague ‘‘is to occur at 


us ei ere ai esas dM here abounds | comparatively late in life. The face is broad and flat; 
in the Brazilin forests.” It may to know that | the between the eyes is wide; the nose small, 
. similar of rats visited the higher coffee districts of i t, and compressed ; the eyes dark and small ; ue 


between tho lids narrow and somewhat obli 
raised at the outer corner; the upper lid droo E 
the inner corner partly covered 'bya vertical crescentic 
fold of skin; the cheeks very prominent; the mouth and 
ke moderate sire, the lei lower lip often hanging; the 
small and sharp. 

The osteological characters of the typical Mongolian 
are more marked in the face than in the cranium, for the 
latter may vary between the extremes of brach phaly 
and dolich sed Apud the- former 
Lux is gh and broad; the eund 

the A TK. superorbital ridges. alightly deve- 
zs tho orbits round, with thin pr the 
glabellar nasal depression very slight; the nasal 
bones narrow and flat; the whole framework of the nose 


plague 
lon the 8 and 
E. during tie year 1973 daing great damage IO young 


a Dur aa of rats wes simultaneous 
with the flowering and death of the Nioo (.Strobilastkes), which 
forms the pert of the underwood of Ceylon forests, and 
is sald to flower and die once every seven year& Tho most re- 


leave them untouched upon the gro So serious indeed was the 


inclining to the leptorhine form; the jaws of medium 
rd in 2, when es de Mio ase wie prominence ; the- CH of the mouth broad and round ; 
Ballangoda, Ceyfon, June 1 REDERICK LEWIS — | the malar bones both broad and Perhaps the most 
ME DESEE distinctive feature of the Mongoloi pude which gives it 
Glow-worms ‘ 


the characteristic appearance, is the forward ion of 
the outer the ae as com: with the 
median line the face. In order to estimate this 
character with exactness, Prof. Flower measures the 
angle formed between two horizontal lines meeting at the 
most depressed point of the nasal bones in the middle 
line (the apex of the angle) and resting on the middle of 
the ofiter margins of the orbit. This sast-malar angle 
gives valuable a results. For instance, the average 
of 130 Euro pean skulls is 131 deg, of the twenty Maravars 
mentioned in Tn the last abstract, exactly the same; of 20 
African negroes rape a e Red ; 
In all of the true Mongolian races, the average ex 
140 deg. Thus, in 4 "Samoyedes | it is 144 Pei ; in 16 
Chinese, 142 Pie eel ese, 141 deg.; in 4 
“Burmese, ae pid in 26 rites 144 deg. 

The Mongo ‘races of Asia are conveniently divided 
into pria te northern and the cae tee e for- 

ongolo-Altaic races, are united by 

having gd pate affinities. They nearly all bala & 

c life, depending for their living on hunting, fish 

3 Abstract of 

c FA ie vta eie ipua bern cea at the Roni 





Headless Butterfly laying Eggs 


Ee (ee Wp ee I picked up & butterfly, 
prd AER ome Vanessa, It was a female, the 
w 


° e 
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ing 
under the leadership : 
‘traordinary capacity, as Af his Khan, an 
Timur, they have overrun nearly the whole of the con- 
tinents of Asia and Europe; now, however, they are 
ARS ea the ion subjects, or live by suffer- 
ance, of the people over whom they erly terrorised— 
the Russians Chinese, &c. m : 
The anatomy of these races is only represented in thg 
museum by a complete skeleton and several *skulle of 
Samoyedes, a people now inhabiting the most jnclement 
; of North-western Siberia, ey were conquered 
;by.the Russians in 1499. They are dwellers in tents 
made ot sra of bark covered with reindeer skins, and 
e livo chiefly by fishing and the chase, and By The veda 
of the herds of reindeer which they keep. Their external 
„physical characters are always described as being typi- 
cally Mongolian. Their are very broad and low, 
the average latitudinal index of four being 847, and the 
,& titudinal index 719. They are, therefore, de- 
_ ' Drachycephalic, The orbits are round (mega- 
seme), the average index being 938; the nasal index is 
43i so that they are truly leptorhine ; the alveolar index 
- "102 shows them to be mesognathous, with a stron 
inclination to I Eee The skeleton, that of an 
male, is slightly w five feet in height. The pelvic 
_ index is only 78, but both bones of the upper extremity 
are disproportionately long compared with -those of the 
lower limb, and the radius and the tibia are relatively 
longer compared with the proximal segments of the limbs 
than in Europeans. a 
The Turks, the M the Finns, and other repre- 
‘sentatives of the Mongolian type, have for so many 
erations intermingled with the people through whom 
they have passed in their migrations, that their inal 
_ Physical characters have been completely modified. Even 
- the Lapps,a diminutive race ef anmasds: inhabiting the 
most narthern parts of Europe, supposed to be of Mon- 
_golian descent, show so little of the -special attributes of 
.that'race, that it is difficult to assign them a place in a 
classification based on physical characters. Their crania 
. are remarkably capacious, one in the collection being as 
den 1,800 c.c., and another 1,600, They are brachy- 
i have a latitudinal index (average of seven) of 


toig 
. 812, 1 he orbital index of the same number is 984. e 
nasi- index, though lòwer than`in the true Mo 


lan, being about r36°, is higher than in the o 
_ Europeans. | : 
` v Races of Eastern Asia 


' Many races of Asia, of similar physical type to the 
, Mongo are divided from the Kitnic group by lan- 
poder tod by mnie. OF Ue One large p is formed 
_ by the people'of Thibet and Burmah, with various tribes 
dwelling within the noith-eastern frontiers of India, The 
_four Burmese crania in the museum aie all short, hig 
round, or rather square skulls; the average latitudi 
‘index is 82, and the altitudinal index nearly as high. 
' The orbital, nasal, and alveolar indices ai ll bdie. 
The nasi-malar angle of 144° is thoroughly Mongoloid. 
From the Burmese, the transition (ph iy) to the 
* Malays is easy, andabrough the Malayo e purer 
races of the Polynesians are connected with the inhabit- 
ants of Central Asia, + , 
The various races constituting the population of the 
vast empire of China all belong to the Mongolian type, 


1 


, and have gre dup Rese southwards: to their présent 
dwelling- 6 existing reigning d is Mand- 
~ schutian, belonging to the Tungus branch of the-Altaics. 


' The Chinese proper formed their earliest settlements in, 

the north-western provinces of what is now called China 

` about 2000 B:c. . inal tribes they found there 
- still exist, as the Miaw or utze, &c. 

The following cranial characters of the Chinese are 


.root of the j 


“their 


déduced from sixteen specimens of the male sex :—The 
average capacity is 1,424. The index of breadth is 782, 
so they fall under the mesocephalic category, inclining to 
brachycephaly. All the other Mongolian races hitherto 
treated of have been decidedly brachycephalic. The 
height-index is lower, viz., 753. The form of the 
face is Mongolian, the forehead smooth, with little deve- 
lo of the glabella, the space between the orbits 


wide, the malar bones large and poe bp eg pA 
t m the id 


arch stands out T 
then turns ly backwards beyond the maxillo-j 


suture, instead o ually slopi backwards from that 
point, as in the glish ; nasi-malar angle. is 
143 deg. Mika Riera abn .indices are all 
medium, respectively 504, an 

'The Japanese differ entirely from the Chinese: and re- 
semble the Altaic races in the pee ae 

ir language. ‘They appear to have migrated from 
Asiatic continent to the islands they now inhabit in the 
seventh century B.C, first taking possession of the 
southernmost island, Kiu-siu, and soon afterwards passing 
on to Niphon, gradually dri out the original popula- 
tion, the Ainos. It is, however, probable, that some por- 
tion of the latter became absorbed into the conquering 
race, which circumstance may account for part of the diver- 
sity of features and type seen among them. the main 
the physical characters of the Japanese are Mongolian. 


“At present we have really very little information about 


their anatomy. There are but six male skulls in the Col- 
lege Museum, which give the following averages :—Ca- 
pacity, 1,486 ; latitudinal index, 771 ; altitudinal index, 
753; orbital index, g10; nasal, 472; alveolar, 971 ; nasi- 
malar EL deg. . i ; Ro f 
The who inhabited Japan before the Japanese 
are called the Ainos. They have lately attracted much 
attention from ethnologists, owing to the fact that in their 
paysia chanter "manners, and customs, they entirely 
iffer from all the other races of the of the world in 
in which they dwell. They formerly bited the whole 
of the Ja) islands, Saghalien, and the Kuriles. They 
are mentioned in Chinese books before the time of Con- 
fucius, under the significant title of the villous or 
men, and are called by the Japanese, M a 
having the same signification. “Aino,” in their own 
ge, means “the pen," or “the people." Their 
numbers are now y reduced, and the territory 
they occupy limited by the encroachments of the 
Japanese from the south, who have driven them up to the 
most northern part of the island af Jesso, while the 
Mandschu Tarters have taken from them more than two- 
thirds of the Island of Saghalien, Though their language 
has received a considerable infusion of Japanese and 
Mandschu words, it ap to be of y 
different origin. They have no agriculture, and live 
rincipally by fishing and hunting, shooting deer and 
bens with the bow and arrow. They appear to be good- 
natured, honest, and of a mild, cont i ition. . 
In stature they are short (the men about 5 2 inches 
in height), but stouter made, and more hardy and mus- 
cular, than the Ja Their head is large, their colour. 
rather dark; forehead low, the iary ridges 
prominent, the nose straight, short, and thick, and 
rounded at the end. The eyes are open, and not oblique 
like those of the Mongols, and bright, kling, and 
intensely black. What dfstingui em -most in 
external appearance from all he surrounding races is the 
abundant development of their hair and beard, but this 
has been much exaggerated ; it is black, coarse, straight, 
and sheggy* that on the head is worn long over the 
shoulders, and mingles with the beard.* The few skulls 


known are Meavy, and have the muscular impressions 


strongly marked. The avertgelaltitudinal index of four, 
in Dr. Barnard Davis's collectich is 78; of three mesa- 
suréd by Prof, Flower, 74'3. These present none of the 


* 
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"features characteristic of Mongolian skulls, the facial 
bones being more Euro in type, and the nasi-malar 
angle only 129 deg. The affinites of the Ainos are at 
present a matter for speculation, 

The Eskimo 

The origi inhabitants of the whole of the New 
World are light brown, or porera have' straight 
black hair, and show, amid considerable diversity in 
detail in punc regions, a far greater resemblance 
than can found in any other portion of the world's 
surface of equal extent. The Eskimo, inhabiting the 

: most northern pau of the ev ie es in many 
respects, apart from the others, and are evi quiteas 

nearly allied to some of the Asiatic races as they are to 
the ericans. These people call themselves Zssxi 
which signifies nothing more than “the men,” or “the 
poopie” The word sgwimaux, as it is rendered in 

rench, or Eskùno, in the Danish method of spelling, now 
usually adopted in this country, was applied to them by a 
neighbouring tribe of Indians, and is said to mean “eaters 
of raw flesh." They dwell in various scattered localities 
near the northern coast of North America and the t 
adjacent islands, from Behring’s Straits to Greenland, 
and on the north coast of Pabrador. Like the Mangolo- 
Altaic races of Asia, they lead a nomadic life, modified 
somewhat b7 the peculiarities of the ear cu a 
‘conditions, ing in tents in summer, and in houses of 
snow in winter. iculture being impossible in such a 
climate, their only means of subsistence is hunting and 
fishing. The flesh of seals, and reindeer forms 
their principal food. In the pursuit of the two former 
by sea they use boats, which they manage with great 
dexterity. They train dogs to draw their sledges, but, 
unlike the Laplanders, do not domesticate the reindeer. 
They clothe themselves comfortably in dresses of skin, 
and employ bows, arrows, and harpoons in the chase. 
In Greenland they have reached a considerable degree of 
civilisation, but even here, as elsewhere, their numbers 
seem to be diminishing. 

The Eskimo are generally below the middle size; their 
head is large, their legs short, their hands and feet 
small; ther complexion is dusky or swarthy. Their hair 
is black, straight, and coarse, the beard and moustache 

e eati though soMhetimes moderately deve- 
ped. eyes are 8 black, and sparkling; the 
elevation of the outer end of the aperture and the vertical 
fold covering the inter canthus, spoken of before as cha- 
racteristic of tfe most typical Mongolian races, have 
-~ often been observed in them. The nose is usually straight 
and narrow, and more or less sunken between the pro- 
minent cheeks. The mouth is large and the lips rather 
prominent, generally kept somewhat apart. The chin is 
small and pointed.  . - 

The College Museum contains as many as twenty-seven 
adult skulls of Eskimos, twenty-four of which are in a 
condition to form reliable measurements. Of these 
seventeen appear to be those of males and seven of 
females. š 

A typical Eskimo skull always presents such marked 
characters that it can never be mistaken for that of any 
other ofthe groups of mankind. It is of very large size, 
especially in relation to the rather small stature of the 
people, the average capacity of 17 male crania in the 
collection iy eae C.C. Or 94'3 C. inches. This is 
almost exactly the same as the average i e the 
lowest class) but it exceeds that of 74 modern Italian 
males by 71 c.c., and it is above the average of Australian 
males by as much as 261 c.c. or 16 c. inches. The large 
size of the brain of all hyperborean races, Lapps as well 
as Eskimo, seems not necessarily to be connected with 
intellectual develo t, but may have some other ex- 
planation not at present quite apparent. The next dis- 
tinctive character of the Hakim o skull is its great length 
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and narrown y inthe upper part. The base 
is fairly broad, and the mastoid processes are well dere- 
loped ; but, instead of expapding upwards to the parietal 
region, it ipid and, towards the median line above, 
contracts so rapidly«hat the upper part of the skull has 
the form of the roof of a house. Measurements of various 
series of Eskimo gkulls give remarkably uniform results 
as regards the latitudinal index, the average being from 
712 to 71'4,50 that it may be considered as perfectly 
eftablished, that the Eskimo are among the most dolicho- 
cephali$ of races. The female s are somewhat 
broader than the male. The index of height is somewhat 
greater than that of breadth, averaging 73'5. The cranial 
sutures are very simple; and among the i ex- 
amined there is no case of metopism or persistence of the 
frontal suture, nor is there any case of the squamosal 
bone meeting the frontal at the pterion. 

The whole face is both high and broad ; the 
forehead is flat, the gla little developed ; the orbits 
are round, and the malar bones of t sire and very 

rominent, giving a nasi-malar angle of 144 deg. The nasel 
bosch are anal and narrow, often coming to a point at 
their upper ends, and the whole aperture is very long 
and narrow. The Eskimo are, in fact, the most leptorhins 
of all races; the average nasal index of the 17 mals 
skulls before spoken of, being only 4272, the iris. d 
Euro crania being about 47, and that of A 
56. e projection of the jaw is moderate, giving an 
alveolar index of 1008, which BER Rep into the 
mesognathous category, with an inclination towards 
prognathism. The shed nud by the series of teeth $s 
remarkably short, broad, and round. The teeth are 
small, and y become worn down to stumps as life 
advances. 

Two out of the three Eskimo skeletons in the Museum 
possess one more than the usual number of vertebrae, the 
additional one being in sed between the dorsal ari 
lumbar series, and ing of the character of both. 
The brim of the pelvis is remarkably wide transversely, 
and thus, as also in the limbs, they deviate widely from 
the negro De for example, the humero-radial index, 
which in the Andamanese is as high as 82, in Negroes 
in Australians 77, and in Si pie 74 oes not 
71'3 in either of the three tons, the average being 
JEL 

Dr. Barnard Davis has shown that the special pecu- 
liarities of the Eskimo skull are most marked in Groen- 
land ; there is also good evidence that the Eskimo have 
migrated from the west towards the east, and did not 
reach Greenland, at all events in its southern parts, until 
the fourteenth century. Their affinities, moreover, as 
shown by physical c are more with the in- 
habitants of North-Eastern Asia than with the American 
Indi and it is not at all improbable that they are 
derived from the same stock as the Japanese. In this 
case the peculiarities by which the imo are differen- 
tiated from the Asiatic Mongolians cannot have been 
developed by ing with other nations, on account of 
their complete isolation, but must be attributed to these 
gradual modifications, produced by causes at present little 
understood, by which most of the striking variations we 
have met with in the human species have been brought 
about; modifications more strongly expressed the mare 
completely isolated the race has become, and tho further 
removed from its original centre of distribution. 





OUR ASTRONOMICAL COLUMN 


- THE DUNSINK OBSERVATORY, DUBLIN.— The third 
part of “Astronomical Observations and Researches 
made at Dunsink, the Observatory of Trinity College, 
Dublin,” lms been published by Dr. Ball It contains 
four papers, the first by the previous director, Dr. 
Brunnow, presenting a discussion of observations of the 
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pour nebula H. IV. 37, the itlon of which is in 1880-1. Right Ascension. Declination. Dist. from earth, 
17h. 58m. 363, N.P.D. 23° 21^8 for 1880. The Re "i š 
nebula ap in the South-refractor as a somewhat Oct. a 196 29 — O0 I5 2'223 
elliptical disk, whose major is about half a minute, Nov. 1 3 -11 35 1'944 
and has in the centre a well-defined point resembling a} . Pee 1! 279.57 -23 a1 1°753 
star of the eleventh magnitude. This point was com- ps 290 43 743 dO Y E 
pared in declination with a star to the noith of the tenth Jan, 2 He 3 2 : L8 
magnitude, preceding the nebula by 253., the same method 30 H —1s E i0 vs 


of observing being used that 

bronca earlier dove Dar stellar 

D vations extend over thirty-three ni ae 

August 13, to 1872, August 6, and their dai n 

for the parallax of the nebula, + o*047 + 0**030. jn 

Bredichin, in “Annales de l'Observatoire de Moscou," 
"vol. iii, has found a negative (— 0064 + o'^o 

' using also the method of differences of declination wi 
the same star of comparison. The results of these 
investigations may be taken-to indicate that the parallax 
of this planetary nebula if measurable at all must be very 
small, The second paper contains-Dr. Balls observations 
of 61 Cygni, and his determination of its parallax there- 
from. By what was at first an inadvertence, instead of 
using the following of the two components ag Dr. 
Brunnow had done, the preceding one was observed, and 
the mistake not being remarked until the series was con- 
siderably advanced, it was resolved to complete it as 


ed 

begun i haps the result possesses for this reason 
additi interest. Dr. Ball finds for the 

-E o'4654 + o*o497, which is about a mean of the 
values’ obtained by Bessel, Johnson, Peters, Struve, and 
Auwers, which appear entitled to the greatest weight. 
The observations extending from 1877, July 3, to 1878 
Meer a TM form. e 
paper, also by Dr. Ball, relates to “ observations in search 


been adopted in Dr, 
The 
971, 


entirely negative as regards the object in view, no amount 


of worth following up being suggested. The 
principle upon which the observations were made is fully 
-descri and their details appended to the memoir. The 


last portion of the Dunsink publication contains Dr. 
Bnimnow's measures of double-stars 1870-73. 

THE SOLAR ECLIPSE OF JULY 19.— The Observatory 
of Paris is situate very close upon the northern line of 
simple contact in this eclipse, which will add interest to 
observations that may be made there. The Connaissance 
des Temps employing the lunar tables of Hansen and the 
solar tables of Leverrier, gives the magnitude of the 
eclipse. only o'or3 (the sun's diameter being taken as 
unity) commencement at 7h. 46'Im. A.M. mean time at 
Paris ending at 8h. 54m. At Gibraltar the magnitude 
of the eclipse will be 0:32 at 7h. gm. local mean time, and 
at Malta 0°38 at 8h. 46m. As we have before remarked 
the only civilised station where a great eclipse is likely to 
be witnessed is Aden. The eclipse is strictly an annular 
one, but the moon’s augmented semi-diameter is only five 
seconds-less than the sun’s semi-diameter, where the 
greatest phase occurs near ap t noon. At Aden at 
oh. 12m. P.M. 97-Iooths of the sun's diameter will be 
covered by the; moon; the line of annular eclipse falls 
upon the opposite African coast. 

PERIODICAL COMETS IN 1880.— Two known comets of 
short period wil be observable before the end of the 
ensuing year, vim, Winnecke’s, which may be in peri- 
helion early in December, and Faye's, which, according 
to Dr. Axel-MOller, again arrives at its least distance 
from the sun in January, 1881. The perturbations of 
Winnecke's'tomet during the actual revolution will’ not 
be important, and from Brof Oppolrer’s elements of 1875 
it seems likely that difficulty may be experienced in 
securing observations, the track in the heavens if we 
assume the time of perihelion passage to be December 1'5 
being as follows :— E 

e 





METEOROLOGICAL NOTES 


Tue Eleventh Contribution to Meteorol by Prof. 
Loomis appears in the American Journal of Science and 
Arts for this month. With the view of inquiring whether 
areas of low atmospheric pressure sometimes result from 
& circulation of the surface winds not extending to.a 
height of 6,000 feet, Prof. Loomis has examined eighty- 
nine storms and compared in each case the average 
direction and force of the surface winds near the base of 
Mount Washington with the winds at the top of the 
mountain. In majority of those cases in which a 
storm with its area of low barometer passes over the New 
England States, the usual system of circulating winds 
which prevails at the surfaee, does not extend to the 
height of 6,000 feet. In cases, however, when the de- 
pression is unusually great, this system of circulating 
winds extends to that height. When the system of circu- 
lating winds reaches to the top of Mount Washington, 
the change of wind into the east usually begins near the 
base eleven hours sooner than on the top of the moun 
tain; and the change subsequently into the west 
usually begins at the base five hours sooner than on 
the top. ; 


z 


In the same paper Prof. Loomis examines eight storms, 
the average courses of which were approximately from 
south to north, and six storms which travelled from north 
to south, with the view of obtaining information from 
such abnormal storm paths, regarding the causes which 
determine the movement of storms with their low baro- 
meters from place to place. These two groups of storms 
present characteristics, different from each other. 
As contrasted with the other group, storms moving to 
northward show a central pressure, becoming more de- 

as they advance ; Whe southerly winds accompany- 
ing them are marked by a greater humidity and velocity; 
and the rainfall is very greatly in excess. If attention 
exclusively directed to storms moving to northward the 
facts seem to favour the idea that in a*great storm the 
condensation of vapour is an efficient cause which controls 
the movement-of the winds. Storms moving to south- 
ward, however, show very different results, areas of low 
pressure being observed to be formed with little rain and 
sometimes even with none at all, The general contlusion 
the inquiry seems to point to is that tbe initial depression 
of the barometer is the result of a system of circulating 
winds, the most frequent cause of which is two or more 
areas of high pressure at considerable distances, often 
1,400 miles from each other, differences of temperature 
and humidity being important agents in producing, but 
more especially in maintaining, such a "system of winds. 
If this be so, then the points in the inquiry calling for the' 
most serious attention are the causes which conspire if' 
bringing about those wide areas of high pressure round a 
region of lower though still high pressure and the concen- 
tration of moister and warmer air over this region. 


THE Results of the Meteorological and Magnetic Obser- 
vations for 1 made at Stonyhurst College have just 
ppeared. To the routine work of the oBservatory 
[on added the ‘preparation of an agricultural report sent 
weekly tœ the Meteorological Offte; and to the usual 
observations are added observations of crops, flowers, 
shrubs, and trees, and a complete and very le table 


* * 
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ofthe directions in which the upper clouds (cirri) were 
observed to move during the year with the dates, and the 
direction and force of the surface winds at the same 
times. The meteorological observations made at Kergue- 
len Island during the Transit of Venus Expedition have 
been discussed, together with those made on board the 
CRGA EET and the Erebus and Terror; and the three 
series of results have been handed over to the Meteoro- 
logical Office for publication. Their appearance will be 
looked forward to with the interest on account of 
the well-marked and extraordinary differences between 
the daily fluctuations at Kerguelen Island and those in 
similar latitudes of the northern hemisphere. An ex- 
tremely interesting table is given showing the monthly 
onfa tor the thirty years ending 1877. The results 
“show a maximum in October and a minimum in April 
and May, which agree with the same phases of the rainfall 
over similarly situated places in this part of Great Britain. 
"The curves of amount and frequency of rainfall show an 
increase during the past twenty years. They show also 
a minimum about 1855, and, though not a minimum, yet 
a distinctly marked depression about 1866, the next 
minimum sun-spot. 


* FROM the “ Results of the Rain Observations made in 
New South Wales during 1848,” just published under the 
superintendence of Mr. Russell, Cenna Astronomer, 
wo learn with extreme satisfaction that this important 
element of climate is now being observed at ninety-six 
stations, fairly well distributed over the Colony. A large 
map accompanies the p showing the positions of 
the rain-stations by black circles, the size of which are 

aei baie ten Mise the Um for the year, the 

ort ie, on the coast, representin 
62°50 inches, and the smallest Lake Boulka, 5°61 inches: 
Setting aside & few local deviations, due to physical 
configuration, and probably in one or two cases to 
the shortness of the period (one year) the amounts 
show, as was to have been looked for, a gradual 
diminution from the coast, inland. The manner and 
amount of this diminution over the different districts 
the observations of future years will disclose. The results 
of this system pedis Mer er up in cqnnection with 
outh A 


the systems of Queensland, ustralia, West Aus- 
tralia, and Victoria, will in a few years go far to solve the 
important practical problem 4f the ibutian of the 


rainfall over Australia. An interesting table is given of 
the mean height above summer level of the Murray River 
at Echuca, thirty miles south of Denili from 1863 to 
1878, The anndhl amounts show deci minima about 
1866 and 1877, separated by & maximum about 1871; and 
the monthly amounts a t excess from July to Decem- 
ber, when the mean height above summer is 17} feet, 
as compared with 5} feet of mean height during the other 
six months, The annual maximum floods varied from 
18} feet in 1855 and 1877 to 38 feet in 1870, and the 
average date of their occurrence is early in October. 





GEOGRAPHICAL NOTES 


IN its issue for July the Financial amd Mercantile 
Gasstts of Lisbon publishes a map of a portion of Africa, 
for which it is indebted to the courtesy of Major EM 
Pinto, and on which that explorer’s course through the 
Dark Continent is laid down. The map is rendered the 


more interesting by the fact that it also shows the routes 
followed by Livingstone, Cameron, and Stanley. Last 
night, as we intimated last week, Lord N k, as 


President of a Geographical Society, gave a reception 
in Major Piùto’s honour, at which a number of 
eminent geographers gnd others were present. 

THE Tlemcen Courrier (Algeria) describes a large sub- 
terranean lake recently discovered at the Cascades of 


Tlemcen. The openingeseems to have been brought to 
light by some workmen who blasted a large rock at the 
Cascades. Entering in a rue boatthe cave thus 

they sailed for about thretf kilometres by the aid of 


torches, which revealed m ui er itic columns 
joining the roof and the of the lake. e other end 
of the lake seems to give off a stream at Sebdou supposed 


to form the source df the Tafna. The account given by 
the Courrier is rather vague. It states the lake abounds 
with blind fish, many of which were caught. 


THE frst number has reached us of a new monthl 
iodical, entitled L'Afrique explorte et civiliste 
lectern : Sandoz), to the pros of which we referred 
recently. It does not contain much new information, 
except, perhaps, as regards the Belgian Congo flotilla, the 
roceedings of which we shall watch with great interest. 
ith the endless misfortunes of the International Asso- 
ciation’s land expedition in Eastern Africa before our 
eyes, we fear that great things must not be expected, un- 
less, indeed, Mr. Stanley be eventually placed in supreme 
command, The number contains a penne the continent, 
which has been specially prepared by Lieut.-Col Adan, 
the head of the oo cartographical establishment at 
Brussels, and on which are shown the routes of recent 

explorers of Africa, 

THE Colonies and India furnishes some interesting in- 
formation in regard to the geographical s of the 
scheme for constructing a railway across the Sahara from 
Algeria to Timbuktu. An expedition is to start in Sep- 
tember to make a careful survey of the route, and in order 
that it may be supplied beforehand with the best informa- 


tion procurable, prizes to the value of 2097. are offered for 
the best ptive of the country between Golaeh 
and Timbuktu. Opinions appear to be conflicting as to 


the practicability of the scheme. M. Soleillet, whose re- 
cent journey in West Africa we have before alluded to, 
thinks unfavourably of it; but MM. Foureau and Fau, 
who have lately ored a large of the country south 
of Algeria, aver that the sued desert is hardly a 
desert at all. 


UNDER the title of “Le Laos et les Po ions sau- 
vages de l'Indo-Chine," the Tour du Monde has just 
commenced the publication of an account by Dr, - 
mand of his travels in the interior of the Indo-Chinese 
peninsula in 1877. The narrative is illustrated by well- 
executed and interesting engravings from sketches and 
other material furnished by the author. 


THE leading paper in the June number of the Balletin 
of the Paris Geographical Society is an Introduction to the 
Monuments of phy by the late M. Jomard, edited 
by M. E. Cortambert ; the present instalment is mainly a 

ory of the progress in the art of map construction. 
M. O describes a journey made by himself and some 
companions from Buenos A to Jackal at the foot of 
the es, and Prof. Paul Chaix contributes interesting 
tiie ot. Siam, an Egyptian Calendar, and the First 
Meridian; he does not see any inconvenience in the 
present variety of first meridians. We are glad to see 
that the Zwiefín is getting more and more prompt in 
publication. 

IN No, 81 of the Zeitschrift of the Berlin Geographical 
Spr Har K. Himly treats at considerable length of 
two Chinese cartographical works, and Herr Beuster, a 
German missio ; gives the result of his observations on 
the Vainenda, an can le settled in the north-east 
of the Transvaal “ Republic," as he still calls this British 

ion, The Verhandiungen of the same Society, 
No. 6, contalns a by D ea on his three 
travels in Central Africa ; while Dr. Kiepert briefly de- 
scribes some recent explorations to the north-east d the 


Caspian Sea, hitherto but imperfectly known. 
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AAT l ichen mit der Bau der Foraminiferen" (“The Structure of 

PROF. us E UR EOZÓON Men peace inpet Geer Te to 
: 2 x compared with the Structure of Foraminifera ”), which first 
THE eminent zoologist, "Dr. Karl Moebius, of Kiel, | appeared in the “ Paleontographica’’ (vol xxv.), and was 
has recently published a treatise, “Der Bau des erwards republished separately. rof. Moebius in- 
Foxton canadense nach eigenen Untersuchungen ver- | clines entirely -towards the view of King and Rowney 


(Proc. Roy. Trish Acad, ser. 1, x. and ser. 2, i.) disputing | After a concise account of the history of the Eozdon 
thé organic character of Eorbon. The question is one of | question, since the remarkable discovery Prof. 
such great interest, and the paper is so sure to originate | Dawson and the detailed investigations made by Prof. 


con n that we have no doubt the following abstract | Carpenter, Dr. Moebius commences- the di on of 
of the points in Dr. Moebius's treatise will be | the ee stating that he was first led to the study 
welcomed by our readers. >. - - of Eoxóon gh observation of the structure, of a 





rhizxopod, found by him in 1874 on the coral reefs near | ness to the reBresentations of Eozðon sections accom- 
Mauritius, and to which he had given the name of Car- | panying the descriptions published by Daton, Miser 
haa tings racials This consists of tree-shaped | Fritsch, &c. He therefore resolved to make a 
dividuals which often form turf-like growths of several | investigatign of Eozdon and to torpare it with Carpen- 
centimetres.in length, breadth, and height. Sections of | seria r ‘dodendrom and other foraminifera, in. order 
such growths surprised Dr. Moebius by their great like- | to form his own judgment regarding. its nature, and to 
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generally acceptable and final decision of the Eoz5on | which the limestone has been dissolved by hydr 

f . | acid, magnified forty timesyunde? reflected light. The 
acid has only left the serpentine and the stems and 
plates, which, like serpentine, consist principally of silica 


establish such reasons and facts as might lead to a This represents a small part of an Eòrðon section from 


question, i 





Fra. 4. 
Fg... and esiz. Between the indented bands of 
T tine (88) we see cavities which were formerly up 
With this object inview Dr.Moeblus investigated upwards | by carbonate of lime. From the bottom of these cavities, 
i which also consists of serpentine, stems and plates oi 





of ads d sections, of which many were placed at his 
through the kindness 

of ee and of which 
many others originally belonged- 
to Prof, Dawson ; there was no 
doubt, therefore, that the sec- 
tlons thosà proper- 
ties which had led .the Tatter ~ 
to declare the formation to- ` 

be of animal 'ófigin. "Accord- : 
ing to Dr. Moebius Eosčon 
canadense consists Bina 
sc peanue : Td 

e . Lis re 
sentation of a K Eozðon e 
tion, i ur times, 

dte dais LAS represent, 
che serpentine, the lighter ones 
the limestone which in many 
laces completely surrounds 
rounded nodules of ser- 

tine, Both the limestone 
yers, as well as the serpentine 
layers, have indentures and fre- 
quently end in wedge-shaped 
points, They y attain 


a thickness of two or three 
millimetres. Ig the limestone, 
even when ified only four 
times, the ER and parallel 
division lines of the thin layers 
of which it is composed are 
e 


easily seen. Besides these divi- 
sion lines groups of little dots 
' or of curved lines are noticed, 
representing stems and thin 
plates imbedded in it, These 
sem- and plate-shaped forma- - e ` i Fro. s- 

tions, which are of timport- ur . , 

ance with regard to the introduction of Eoz3én amongst | different heart and size rise in different directlohs. 
foraminifera, will be better recognised in Fig. 2. Many parts of the Eozon contain a much smaller number 





t 
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which is also magnifjed forty times. Still poorer in stems 


such as the piece ł 
also is Fig. 4, where only a few nodules of serpentine are pro- 


represented in Fig. 3, where the lime is removed, and 











` This figure represents stems magnified 150 times. ^ A 
the margin of the lime in which the stems are imbedded 
bands of fine fibres are seen; we shall refer to these 


and their significance with to the introduc- 
tion of Eozüon amongst unie Perfect certainty 





serve to illustrate certain round shapes in the serpentine 
of Eorðon and their almost spiral arrangement.. ` 





È 


$ Frm, 9 i 

: etel Th could be y and closely 

if EozBon sections are cut and ground to such thinness Lagen Ae C indu pear ie feci anda 
that they become translucerit, then they may be examined | clear and exact notion of their shape could be obtained. 
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Figs. 6 to 9 represent several stems and plates isolated 
in the manner described and ed 350 times. 

Fig. 6 shows a bent and half tube-shaped stem; Fig. 7 
a plate with two apertures ; Mj Fig: 8 & plate mith alicrate 
and parallel thicker and thinn EpL a ramified 
stem of similar structure, In Fig. 6 the 
cross-section is indicated. The 

eles perum Figa. D end 9 creeped to. fhe nee 

in which 


they laid imbedded, and therefore. 


pore have their origin from these. 
Now we have only to consider the fibres, which in many 


parts of the Eozðon, at the borders of the calcareous parts 
carrying the stems, surround the e-like bands, 
d which in other parts right the 


serpen- 

In Fig. 5 these fibres are mark Y, while the 

serpentine a designated by 5. peces Oe rer 

of is seen in Fig. 10 (magnified 200 moe rti 
the tine 8 and a piece of lime in which obli 
ascending stems are cut right across at the surface 

section, ging rris of vie ep comb 


tion, and therefore no longer 
The fibres are im micro-crystals of 


perfectly d 
alia and ‘mag like olivine and serpentine consists of 
silica an aa In many fibre-bands, with -the 
he the fibres 


strong magnifylng powers, it is. obseryed 
ree a D 'In Fig. 
othe if ar Jong, less dine, ated da o0- times ; 
to the are long, less distinct, n e-sha chrysotile 
crystals, besides te (kK) c 
& (To bs continued.) | eee 


NOTES - 

WE have received from tho U.S. Signal Office the monthly 
Bullains for November and December, 1874, January, 1875, 
end January, February, and March, 1877. We hope shortly 
to-begin, through the courtesy of General Myer, the regular 
publication of a map exhibiting the simultaneous monthly means 
in meteorology of the whole of the Northern Hemisphere, 
The immense value of -such a publication to 
sclence we need not point out, and the enterprise of the U.S. 
re PULS ae ee diese ux lé 
beyond praise. 

Tux Astronomical Museum shed by Admiral Mouche ta 
the Paris Observatory may be as now complete, Besides 
the pictures of the principal celestial, objects and portraits of the 
directors of the Paris Observatory, the hall contains a number of 
objects cohnected with astrology as well as astronomy, and a numb r 
of historical instruments, as the bar which was nsed for messurtg 
the Peruvian degree, the similar instrament which was‘taken to 
Lapland by the Northern Commission; the pendulum used by 
Duperrey, and that used by Fraissinet, for measyring the in- 
tensity of gravitaty in remote Ianda, the former con- 
structed by Fresnel ; the bi-refracting prism used by Arago for 
Be ee oe Cates ue poems Reulen eis dus 
^ signed by Admiral Mouchez, &c., &c. . 

A SOLUTION of a problem which has lately acquired some 
celebrity, viz, Hew fo colour a map with four. colours without 
colouring adjacent districts Ue seme colour, has just been obtained 
by Mr, A. B. Kempe, and will shortly appear st length in the 
American Journal of Mathemaixs,. The fact that a map could 
be so coloured was stated byeProf. De Morgan to be well-known 
to map-makers, but no proof of the fact or means of solving the 
problem have hitherto, it is believed, been given. Same notion 
of the difficulty involved may be: gathered from the fact that a 
very alight alteration in a map may render it nedessary to recelour 
it throughout, * Mr. Kempe's solution may be roughly describe 
as follows :—He points ut, that every map have a district 
in It with less than six it. This district he gets rid 
EEDI pestina E dier keh Japet qe rege ofsi: 


darles, all boundaries which meet the patch being produced to 
meetin & point on the pétch. A new map is thus obtained 
heving one district less, This map must also have a district 
with less than six surrounding it#rhich can be patched out in the 
same way. Continuing this process the map can at last be 
reduced to a blank sheet composed of overlapping patches. This 
gan be coloured with a single colour.” Stripping off the patches 
in the reverse order erii colouring the districts as they are ex- 
posed, Mr, Kempe shows that whenever the 1,2, 3, 4, or 5 
districts surrounding a newly exposed one absorb all four colours, 
the colouxmp can be rearranged In the map so as to reduce the 


colours in the map, if necessary, snd colouring the exposed dis- 
tricts, the whole map can be coloured. Mr. Kempe also shows 
tyler alia that while the theorem is true in the case of globular 
surfaces as well as tn that of maps, it does not hold in the case 
of such a surface as an anchor-ring. 


We have received a copy of the second part of Mr. W. B. 
Hemaley's “Diagnoses Plantarum Novarum Mexicanarum et 
Centrali-Americanarum," We believe that the whole of the 
“MSS, of the wypala of the botany of Mesars, Godman and 
Salyin’s ‘Biologia Centrali-Americana,” is now In the hands 
of the printer, and- Mr, Hemsley i» fer advanced with the 
Gamopetale, The first part of the Polypetele will shortly 
appear. _The publication of the Polypetale has been delayed, 
in order to include & very valuable collection made last yesr 
dn the State of San Luis Potosi, Mexico, by Drs. Parry and 

A SERIES of interesting experiments with the electric light 
commenced, by order. of the authorities, at-the School of Military 
Engineering, Chathem, on Thursday lest. The experiments are 
for testing the relative qualities of the several inventions now in 
use in the Army and Navy, including Messrs, Wylde’s invention 
(which has been fitted on board nearly all the larger ironclads in 
the Navy), Mess. Siemens’ invention, the Gramme light, and 
others. The experiments, it is expected, will Jest several weeks, 
and they will be carrled ont under the direction of Capt. Arm- 
strong, R.E., instructor in telegraphy at the School of Military 
Engineering. 


: Tx Count of the Institution of Civil Engineers have recently 
made their annual awards, out of special funds bequeathed for the 
‘purpose, for’ approved original communications read and dls- 
cussed at the weekly meetings during the past session, or printed 
in the *' Minutes of Proceedings ” without being read, as well as 
‘for papers submitted by students. From the Telford Fund 
medals and premiums have been bestowed on Moura, G., F, 
Deacon, J, B. Mackenzie, J. N. Douglass, A. F. Blandy, E. 
Dobson, J. Price, .J. E. Williams, G. W. Sutcliffe, E. Sang, 
W. G. Laws, and G, Higgin. The Manby Preminm has fallen 
to Mr. J. P. Griffith. : Miller Prizes have been adjudged to the 
following students :—Mesars: A.'C. Hutrg, R. H. Read, J. C. 
Mackay, and P, W. Britton. ' 


-. THx fourth marine excursion’ of the Birmingham Natural 
History and Microscopical Society to Falmouth, which extended 
from July 5 to 14, has proved a great sucoes, and quite equalled, 
if not surpassed, the preceding ones to Teignmouth and the 
Island of Arman, A larger number of meinbers than usual 
joined the party, which consisted of nine ladies and twenty-two 
gentlemen—a total of thirty-one: -. As-hitherto the excursion was 
arranged so as to give facilities for the study,of the marino 
zoology, botany, and geology of the district, For the former of 
these an admirable little steam tug, the A/bert, was engaged. 
Land excursions were also arranged dally to interesting points, 
including the [Land's Ead, the Lisard, dn. For the first timo. 
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the members had an opportunity of getting oat into deep water 
of from forty to fifty fathoms, and a nost interesting and valuable 
secies of specimens wag taken in all classes from diatoms up 
to fishes, The most noteworthy capture by the dredge in water 
of fifty fathoms off the Bay, was a specimen of the rare Alcyo- 
ngrlan roophyte, Virguleria mirabilis? In the evenings the 
specimens taken were exhibited in the ledies’ drawing room, 
some under the microscopes, under the sfiperintendence of Mr, 
Marshall and Mr. Bolton, The botanists have not been idl, 
and nearly 400 species of flowering plants have ben? gathdred, 
besides- ferns of many species and varieties, A fhoteworthy 
circumstance connected with this excursion has been the kind 
asistance rendered by local naturalists, among whom are Mr, 
"Howard Fox, the Rev. W, Rogers, Mr, Thomas Cornish, Mr, 
Tressidder, &c. Some valuable suggestions and encouraging 
remarks were also made in letters from eminent naturalists in 
special branches, vir, Prof. Almenn, Dr. Gwyn Jeffreys, Mr. 
P. H. Gosse, and Mr, H. J, Carter. On Thursday Mr. Saville 
Kent. joined the party, accompanied the dredgings, and kindly 
rendered very valuable help. Full reports of the excursion will 
be presented to the Society in due course from the members 
who are going over the specimens; in marine zoology by Mr. 
Graham, the President, Mr. Saville-Kent, Mr. Wills, Mr. 
` Trye, and Mr, Hughes; in botany by Mr. Bexenall, and 
Mr. Morley; and in geology by Mr. Burman and Mr. Cotterell. 
Every effort was made for the comfort of the visitors by the 
‘obliging manager of the Falmouth Hotel, where the party took 
up their quarters, and the hon. sec., Mr. Morley, was indefati- 
gable in his efforts to make the excursion successful, Not the 
least enjoyable pert of the excursion was the really beautiful 
weather, which was fine and bracing during nearly the: whole 
period. The twentieth annual Report of this Society speaks 
favoursbly of its progress, and-the more active part taken by 
the members In its proceedings. Some consideration has been 
given to plans for utilising the energy of the Society in dere- 
loping original research and knowledge of natural histology. 
Circumstances have interfered to prevent immediate action, but 
wwe hope that before long the Society will be able to carry its 
-plan into execution, . 

AT the anniversary moeting of the Sanitary Institute of Great 
Britain the annual address was delivered by Mr. G, J. Symons, 
F.R.S., on ‘ Water Economy.” Mr. Symons, in the first part 
“of his address, explained the circumstances which combined to 
render the small areas in the kingdom on which upwards of 75 
- inches of rain fell annually, of great national importance. Al- 
moat all these districts of heavy rain were districts of hard rocks, 
of steep slopes, and of sparse population. The firat of these 
conditions insured the permanency of the physical geography of 
the district—the rocks beihg too hard to be washed away—and 
therefore thè permanency of the rainfall; the second lessened 
evaporation, and sent the water rapidly into the streams or lakes; 
and the third tended to insure the purity of the effluent water. 
Having traced the water from the clouds to the exith, he next 
considered the effect of soil, crops, inclination of ground, &c, 
npon the water thus precipitated. He showed the necessity for 
modifying our customs and laws respecting rivers and water- 
courses, &c., In conformity with the advance of civilisation and 
the inceasing population of the country, Herecommended that 
the entire administration of streams should be under a aingle 
direction, which should see to all questions of drainage, sewerage, 
- canalisation,- motive power, and water supply. Such new works 
as were required promptly should only be authorised subject to 
their reverting to Government in fifty or a hundred years All 
other hydraulic works should be undertaken, or at all ‘events 
supervised, by a Government department, so as to insure the 
greatest possible public benefit and not merely that*of an indi- 
vidual town, : - 


we are both certain of its appearance, I 


Mz. R. ANDERSON, F.C.S., whose paper on Lightning Con- 
ductors and Accidents from Lightning attracted considerable 
attention at the last meeting of the British Association,’ has for 
some time been engaged on a large work treating the subjett 
from a scientific, practical, and historical point of view. The 
book is now nearly ready, and will be published In a few weeks, 


WE have received from Mr, William George of Park Street, 
Bristol, the first four numbers of an interesting catalogue of 
works referring, tater aka, to geography, geology, chemistry, and 
other branches of science, The catalogue displays a consider- 
able knowledge of the bibliography of these subjects, and 
would, no doubt, interest many of our readers, í 

AxOoNG Mr. Murray's announcements are: ‘The River of 
Golden Sand; a Narrativo of a Journey through Chine to 
Burmah,” by Capt. Wm. Gill, R.E. ; “A Lady's Life in the 
Rocky Mountains" and ''Japanese Letters,” by Miss Isabella 
Bird; “A Sketch of the Life of Erasmus Darwin," by Dr, 
Krauss, translated from the German, with & preliminary noti 
by Charles Darwin, F.R.S. ; ‘Metallurgy, Part V., Silver and 
Part of Gold,” by Dr. J. Percy, F.R.S. . 

THos® of our readers interested in India may be glad to know 
that Mr. Quaritch has on sale fhe second editlon of Balfour's 
monumental Cyclopedia of India, Q7 


M. W. DE FONVIKLLX writes :—'' On July 9 I made an 
ascent at Douay in a small balloon, at 5°30 P.M., with a strong 
west-south-west wind ; velocity, 1 Kilometre per minute. The 
temperature varied from 12° to 14? C. according to the expo- 
sure, and the altitude from goo to 1,300 metres, From 800 
to 1,000 were mall floating clouds of irregular shape, not more 
than 100 metres in altitude and 200 metres in transverse 
dimension, bat very dense, obviously formed with pure 
water, without any snowy matter. We observed at six dif- 
ferent times the white rainbow, or Ulloa Circle, at the 
superior surface of this cloud. This dispels the notion, pab- 
dished in so many;text-books, that it is seen only on icicles, 
There ‘were three circles—interior blue, medinm yellow, and 
‘exterior red. I had not a sextant for measuring the diameter, 
which I suppose was not,more than 25 to 30 degrees for the 
exterior circle, somewhat less than the little halo, and in all 
cases abont the same, irres of the distance of clouds, ` It 
Aras, of course, seen opposite the sun. The interior part was 
quite silyéry white, being merely reflected light from the sun, 
The shadow of the car, travellers, and balloon was seen in 
"the centre with angular dimensions varying afcording to the dis- 
"tànce of the clouds. Tho shadow was sometimes projected out- 
side the luminous circles, being too large to be included. Once 
wo sew distinctly a luminous circle developing round the balloon, 
and we had two coloured images at once, The balloon pheno- 
menon did not last long enough to be carefully observed ; it ap- 
peared less distinct. I recollect only the reddish part of it, but 
the acceptance 
of the explanation given by Bravais of the white rainbow, thet 
it is produced by the reflection of the sun’s rays on the surface of 
small vapoury vesicles, composed of a little quantity of air Im- 
peisoned by a shell of water, I noted also a°curlous optical il. 
lusion of a kind which was indicated to me by Mr. Coxwell a 
few years ago. When the clouds were at some distance they 
appeared abnost at the same level, and I was under the impres- 
sion thet the balloon was ascending as they were passing under 
the car:at some distance below. But the barometer and other 
circumstances proved we were keeping almost a perfect vertical 
equilibrium, velling in a horizontal direction," , 
eW. B. F., writfng from Point-of-Air, North Wales, on the 
14th inst, states that an ‘earthquake observed there that 
morning at f.5 AML Tie direction of the taculation appare 
to be from a little to the east of south to a little to the west of 
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north, The movement of the earth was plainly felt by several 
persons in the nelghbouthood, Previous to thé shock the tight 
was clear, waim, and-celm, with a alight air from the south-west; 
twenty minutes after the shock there was a thunderstorm, 
accompanied by very heavy rein. . 

` From a statement in the House of Commons by the Under- 
Secretary of State, it seems thet the distribution of the Indian 
Museum oollections has not yet been determined on, and is the 
subject of inyestigation by a committee in communication with 
the aythorities at the British Museum, South Kensington, and 
Kew Gardens. The main object which is expected to be gained 
by this step is the increased utility of the collections to the 
public, The Economic Section, for instance, it was stated, 
could be maintained and perfected with great public advantage 
in the experienced. hands of Sir Joseph Hooker at Kew, where 
khe already has a far better collection of similar objects; while as 
regards the xoological, ethnological, and art collections, ' their 
transfer to departments where they will be more generally seen 
and appreciated, seems better than to retain them in a museum 
which, somehow or, other, does not attract visitors; The fact 
that 9,00q/, & year will be sayed to the Indian revennes, may 
oe a 
Museum, e bd 

Tux Daily News New York correspondent telegraphs es fol- 
lows :—" Mr, Edisoh has partially overtome the dbstacle to his 
‘electric light offered by the high price of platinum, His lampe, 
Instead of costing -several dollars apiece, as at first, can now be 
made of an alloy of platinum with inferior metals, so as to‘oost 
only fifty-six cents, He announces that he can now produce the 
spiral coi for incandescence at-a price which.all who use gas 
can easly afford, and that his efforts to find -platinum are only 


‘induced by the desire to peduce the cost of burners still farther." 


" No. 27 of the Yournal of the Society of Telegraph Engineers 


according to the special class feature of each form of machine or 
‘lamp.’ From these abstracts it will Be seen that several.of the 
so-called new inventions on this subject that have been attracting 
a0 much attention of late are really inventions of long ago. 

; IN recent researches (described to the Vienna Academy) on 
the specific viscosity of Jiquids and its relation to chemical con- 
situtipn, Herr PAbram and Herr Hand! have obedrved (1) that 
„the substitution of Cl, Br, I, and NO, for H in a molecule, 
-caused, in all cases examined, an increase in the time of. flow 
{through a capillary tube) ; (a) that this increase was least on 
substitution of Cl, and more, successively, in thoee of Br, I, and 
NO,; [3) that for the'absolute value of increase of the time of 
flow, not only the quality of the element introduced, bat also its 
position in the molecule, is. determinant. ng 


ACCORDING to Prof. "Du Bois Reymond, grave — z 


be more weakened by telephonic transmission than acute sounds 
(causing an altergtion of /awére), bat all sounds, whatever their 
pitch, suffer a retardation df & quarter of a wave. - On the other 
a theory 
, finds that all sounds are, weakened nearly in the same proportion, 
and that the difference:.of phase introduced must be very small. 
M, Koening has recently made -experiments with a view to 
‘decide the question, He substitutes two tuning-forks, A and B, 
for the membranes of two associated telephogos, and vibrates A 
with the bow; at once B enters into vibration, and one may, 
either by observing successively with an optical comparing dn- 
Atrument, the vibratlops of A and B, or by A and B 
as in the well-known experiment of M. Lissajous for composition 
of rectangular vibratory movements, measure the difference of 


phase of the’ tining-forks,- which is-found exactly equal to a 
quarter of a wave-length. "An experiment on complex sounds 
m a SRD Ut, fog fork Ut, so as to pro- 
duce simultaneously the sounds Mand 8 before the bar of a tele- 
phone. The difference of ‘phase was still “found equal to a 
quarter of a wave. Thts Du Bois Reymond’s view is more in 
accord with experiment than that of Helmholtz, 


, Accorpine to Her Kohlrausch (Aas. der Physik, No. 6) 
tones may be produced in a simple way by only two 


Well-defingd 
‘impulses. » Place two fingers of the hand loosely together, so 


that the end of the nails are about-on a level, and then tap 
gently on the table, the proper tone of this having been 
deadened as much as possible by mens of books, or sitting on 
it, or otherwise. It will be readily felt that the two fingers 
seldom strike quite simultaneously, and with some attention one 
may hear (best if the tapping be repeated twice or thrice in a 
second) in addition to the noise, of indeterminate pitch, a very 
bald tone of pitch varying at first with the position of the fingers, 
but which, after a little practice, one can approximately fix. It 
is also possibleto give a musical interval by tapping twice with 
the fingers differently adjusted; Herr Kohlrausch says he has 
often perceived differences of pitch to the extent of a semitone, 
Within the interval 15 : 16, then, the tones of only two impulses 
can be accurately determined. Tapping with only one finger- 
nail these tones entirely disappear ; and one may therefore easily 
Kost Dean Duta DOSE alep yE one aie ni 
the two fingers. 

tap Goon Goo dada digas Mead hb Banani en: 
deavours to fix the distinctive characters of calcite and dolomite 
in rocks which contain these two elements associated in micro- 


nearly always with the form of the origina! rhombohedron, 
whereas calclte never, one may say, affects this crystalline form. 
Tt results from his observations.that the dolomites which do not 
belong to the normal type must be considered as mechanical 
mixtures of dolomite and oalcite, and not as combinations in 
which the excess of one of the two constituent bases must be 
interpreted according to the laws of isomorphism, M, Renard 
supports his determinations by chemical researches under the 
microscope, and, in concluding, he points out that in the case 
of several dolomitic rocks of, cerboniferous limestone, the 
dolomitisation is due to en action posterior to the sedimentation 
of the calcareous elements." 


WILLUGHBY, not Willoughby (as printed in last week's 
Nature) is the name of. the new society for reprinting scarce 
ornithological works, which takes its neme from Francis Wil- 
lughby, the pupil and patron of John Ray, who first edited and 
then translated his ‘Ornithologie Libri tres,” besides his 

Ten International African Association’ have jost published a 
note by Dr. Dutrieux, of the Belgian African Expedition, on the 
subject of a parrsitical cutaneous affection which he bas hed 
opportunities of observing during his journey: The parasito 
especially attacks oxen, whence it is called fewwse ia mpdmdd (ax- 
worm), The negroes suffer a good deal from it, and it appears 
to burrow into different parts of their feet, When it is extracted, 
in consequence of their always going barefooted, they get very 
palnfal iem ile Des pa TO cee Cae 
to cure. . 

nize ue sc Gb dé Pads Ae contis Tape OF 
mach interest on the ‘Bands. Forests, and the continuation of 
-another o1 the function of the pines and the larch in the production 
of soll, There is also a letter which furnishes some curious notes 
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On tie: coppielng: poweri of- certain. trees ML Org and aiid 
climates. 


~ Tux Anunnal Report of the Society of Arts for 1878-9, shows, 
as might be expected, that the past session, z vast amount 
of good and useful work has been done under its auspices. As 
to the material condition of the Society"the report is favourable, 
notwithstanding the badness of the times. 


THE Report of the Auckland (N.Z.) Institute for 18 
speaks of the steady progress of the Society, and the, id d 
interest manifested by the public in its operatio Beveral 
valuable papers on New Zealand natural history have read, 


We have received a number of little Guides for Science 
Teaching, issued by the Boston (U.S.) Soclety of Natural History. 
The enterprise is creditable to the Society, and the *' Guides" 
seem to us to be handy and trustworthy. Some of them are 
reprints and second editlons.- They are—‘‘ About Pebbles,” by 
Alpheus Wyatt; ‘‘Concerning a Few Common Plants,” by 
G. L, Goodall: ‘Commercial and other Sponges,” by A. 
Wyatt; a reprint of Mrs, Agussirs “First Lesson in Natural 
History ;" “Common Hydrolds, Corals; and Echinoderms,” by 
A. Wyatt. The last three are very fully illustrated. 

WE have received from Mr. J. T. Peacock, the eminent 
grower of succulent planis, æ list of the plants cultivated by 
him; these. comprise cacti, agaves, yuccas, sempervivums, 
euphorbias, and in fact all plants of a succulent or fleshy nature, 
many of which have hitherto been much neglected by cultivators, 
The extent of Mr. Peacock’s collection may be judged from the 
fact that at the present time portions are contalned at Sudbury 
House, Kew, the Alexandra Palace, and the Botanical Gardens, 
Regent’s Park. , For the purpose of making this class of Plants 
more generally appreciated among amateurs Mr, Peacock intends 
sending the printed list to applicants who send an addressed 
halfpenny wrapper to Sudbury House, Hanmmersmith, 

THe Allgemeine Zeifung reports important anthropological 
discoveries in Moravia. Excavations have been going on for 
some months back under the direction of Herr Carl Maschka, a 
specialist in these subjects, in the Shipka and Tschertowa Dim 
caves, near Strumberg. The discoveries, it is stated, have been 
made in layers, carrying the investigator back step by step to the 
paleolithic age. Stone and bronze weapons, with bones of a 
Rest MEAE a eae acral to have 
been found in large numbers, — . à 


: PNE R A saa E E pin EENE ea 
‘the Colesies and India states that for street lighting the electric 
light is coming into favour in many parts of Australia, and in 
South Africa particularly ; and when the problem of subdividing 
the light for use in small houses is satisfactorily solved, it will 
find a wide field in which it can establish itself more mpidly than 
will be the case in England. : 


A JAPANESE paper states that some chemists have discovered 
a vein of silver at Yuigahara, in Kioto-Fu. The water of a 
pond in the. neighbourhood being discoloured, thelr curkosity 
was excited as to the cause, and a search for minerals in the 
vicinity resulted in the discovery mentioned. 


From the Third Annual Report of the Burton-on-Trent 
Natural History and Archsmological Society, it seems to be in 
@ prosperous condition. It forms one of the Midland Union of 
Natural History Societies, and the work it is doing is on the 
whole creditable, > 

Tue additions to the Zoological Society's Gardens during the 
past week include two Crested Porcupines (Hystrix cristata) from 
West Africa, presented. by Mr. Moses Boyle; a Black-winged 
Peafowl (lovo smigrigennis) from Cochin China, presented by 

_the Hon. A. S. G. Canning, F.Z.S.; a Buff-baeked Egret 
(Ardea russata), European, six Smali-tcaled Mastigures (Urs- 


. 
* 


mastix microlepis) from Busreh, presented by Capt. Burke, s.s 
Arcot; a Gold Pheasant (ZXesmales. picta) from China, pre 
sented by Mr. J. E. Liardet; two Common Barn Owls (Stix 
flammea), European, presented by Mr. R. A. Baldwin; an 
Indian Python (Python molnrus) from India, a South American 
Rat Snake (Spilates vartabili;) from South America, presented 
by Mr. George Billett; two Elliots Guinea Fowls (Numida 
dholi), four Vulturine Guinea. Fowls (Vieweics oxlturina) from 
East Africa, deposited ; a Striped Hyæna (Kyana striata) from 
India, a Yellow-footed Rock Kangeroo (Peregale xanthopus), 
four Black Swans (Cygnus cératus) from Australia, two Balearic 
Cranes (Balearica pavonina), four Rose-ringed Parrakeets (Pa/e- 
ornis decilir) from West Africa, two Siamese Pheasants (.Ewgo- 
camus gralatus) from Siam, a Derwin's Pucras Pheasant (Pucrasia 
darwini) from China, purchased ; a Japanese Deer (Cervus sika), 
born in the Gardens ; three Australian Wild Ducks (Anas super- 
ciliosa), & Spotted-billed Duck (Anes fercilerkyscka), six Rosy- 
billed Ducks (Metsséasta 2eesacs), bred in the Gardens. 








HOLLWAY’S NEW APPLICATION OF RAPID 
OXIDATION BY WHICH SULPHIDES ARE 
UTILISED AS FUEL 


HIS process has for its object the utilization df the heat 

generated by the rapid of certain minera] sub- 
stances, which have not hitherto been used as sources of heat for 
smelting operations, The heat thus obtained is employed in 
the reduction of Hie famae charge Which may be composed 
partiy of sulphides and partly of ore& A current of 
air is foroed through molten milphides, by which means they are 
very rapidly oxidised, Great heat is thus developed, rendering 
the process of smelting a self-supporting operation; therefore 
no ee ia required, excapting that employed in 
steam for the blowing P E EE water power 
available, steam can be wih, in which case all the 
carbonaceous fuel necessary for the operation is a little coke to 


start the furnaces, which stands in the same relative on to 
the ores as wood does to coal in the lighting of an o fire. 
It is well known that pyritous minerals are readily combustible, 
but the best means of the heat prod property of 
metallic sulphides is not so & t as would at ht ap- 
y com- 


. OF these sulphides only tron pyrites is suffi 
Dustible at a low temperatare to burn in the open sir, the mass 
being raised to the temperature at which the oxidation takes 


Ed solel the mn ELA phur and iron with atmospheric 
Lu el. els deposits of poor cupreous 


pres and the Rio 


© Rio Tinto and Thari Com 


treat, at their mines, about one million tons for e eration ce 
copper only, which does not erge 2 per qent. The process 
employed consists essentially in rozstmg the Syril in heaps in 
the open air, dissolving ont the copper from the roasted mate- 


rial, and precipitating it from the solution by means of iron. 
These operations extend over several months ; any gold or silver 
contained in the ore is lost, and the iron and sulphur are also 
wasted, The ns ETRE paser mto fns airas ano ous and 
annoying gas, the country for miles aronnd the works. 

From the earliest ages, carbon has been considered a n 
in all metallufgical o The first reduction of metals by 
means of carbon forms a conn link between the age of 
stone and the commencement of civilised art De or 
that carbon burns at widely varymg tem 
example, in our bodies, in a common coal fire, ue hae 
A great deal of thought has been devoted to the subject of 
ra carbonaceous fuel, and great advances have been 
direction ; yet the expenditure of coal or coke 
nesenary, my to melt given quan of meal far exceda 
the theoretical limit. The main causes of this discrepancy may 
be accounted for as follows :— 

1, Only pert of the oxygen of the air passing into a furnace, 
acts on the material to be burnt, 

2. The oxygen % not brought in contact with the combustible 
matter with sufficient rapidity, to obtain the” necsweary tempera- 
ture for the operatian. 

3- Gases pass off hot and unburnt. e These are now, howevez, 
frejueatly atiied. 
Communicated by Mr. Hollway. ] 
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produced by the combustion which ensues in the midst of 
the sulphides, and no unburnt nitrogen and 
sulphur vapour, escape from the 


balt, 
these, xine is almost as com- 
ier 2s iron Itself, while iad aod afsende réadil volatilise as 
phides, cobalt, nickel, and copper are distinctly less 
readily oxidisable than iron, while silver and gold do not oxidise 


hence, 
the iron is the first of the elements to suffer oxidation, so that if 
oxidation be arrested before the whole of the iron has been 
the jc, and 


* beth of molten crude iron, [the silicon is first and 
a M B qa ater competed the 
carbon, and no large amount of ixfn suffers the 


matt or regulus 
of 


cupole, in hich they had been previously melted, and the tem- 

mss kept up until tho operation Wis discontinued, v 

a od of ten hours, without the ure of any carbonaceous 
heat being entirely derived from the oxidati 

iron and a portion of the snlphur of the lumps of pyrites, which 


of sulphide of lead over tfe oxides of antimony and dn. In 


the a ke hee 
was employed, and the w converter or. 
furnace Hilo the open eb, carded away with them a large amount 
of beet, In ce, however, it would be economical to 
Fi og a hot -which could be heated by the waste heat 
from shag od gases, It is remarkable that the least valuable 
viz, an@ rino, generate by their combustion the 
quantities of heat, ` . 
a process be employed for the reduction of even the 
more volafile ; for example, Mr. A. H. Allen, of 


the lower of the furnace will, in upward, come in 
contact ‘the hot sulphide of and metallic lead will 
result, with the evolution of acid. The furnace 
having & quiescent hearth below the the metallic lead 


can be from time to time withdrawn, A 
be employed, because if it is driven 
in too quickly, the sulphide of lead will rapidly distil of In 


B 
B 
E 
à 


blende of lead mines, in Derbyshire termed ee feliy 
thrown away by the m because the large tity of 
with which it is associated renders the zinc o from it 


worthlea — - 

3rd. For the treatment of auriferous and argentiferous pyrites, 
It is-well-known that in practice it is not posmble to obtain 
whole of the gold from pyrites by on with quicksilver, 
because the presence Of sulphur and arsenic sickens and flours 
, Whereas by fusion the whole of the silver and gold 


pyrites eren only small 
of cobalt, nickel, and copper, w are thus con 
[GE wiercas fhis temalt banow only 
f tenis roasting 
ing 10 per cent s se) 


n 
| 
E 
d 
] 
d 
R 
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B 
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ter power the ore could, in many cases, 
be employed for producing the : 
When thus treating cupriferous iron pyrites, four products are 


priate eg is owt! 
copper, avy traces of co ver, or ore 
contain, the rest of it being iron and. sal $ has £ specife 
gravity of 44 to 5. ~ 5 
and. A slag 


1 
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“ord. Sb ei tate ‘more or lega mized with volatile com- 
poundsfof lead, zinc, and 
sod ni Bülpidou gus, contig mainly of sulphurous acid 


The regulus closely centi, and will replace, the coarse 
metal of the checa! e e which is now only ob- 
tained at considerable cost of time, and carbonaceous 
fuel. “When, however, sulphides of iron and copper present in. 
the bath are treated continuously by a bist of air, a point is 
at length arrived at when the whole of the ion is oxidised, sad 
thoiregulus in ihe bath consists of sub-eulphide of copper 


now, a ly. of air is. introdaced, the- Sg is ree 
duaa to the metals sas of reus 


The slag obtained in the Penistone 


was eCssen- 
tially silicate of iron, about 50 m ent of iromand 
29 per cent. of silice, It had a density of about 3 8 to 4, and 


was in‘compositlon somewhat allied to the copper-smelter’s ore 
furnace and to the tap-cinder of the iron-puddler, By the 
addition calcareous materials, the specific gravity of the sleg 
is so reduced as to cause it to separate readily from the regulus 


which collects below it, In one of the later ts, when 
lime was used, the proportion of copper lost in the slag was very 
small. This is, o Sng bar ius copper int, for when 
dealing with ores of 


utilised EX a siliceous 
iron ores free from horphoras, and iheir resection & blast 
bagni: as the of iron 


iln a ces vid s E. the material ; 
sit maey be posible to reduce them while in a molten 


state, 
By re-subliming the crude sulphnr, it can be freed from all 
eiue da and et the works of Messrs. John 


: ttio AN this is eliminated by means of 

po. of 

wipsiple cc opie enna 

combustion, the resulting sulphurous gases contain from 1 Eris 

pa peat of ee Bod, Arid. ene ie 

~ sulphurous acid to nitrogen is nearly identical wi 
i E 


of ed 
m in to kilns employed 

e ete orien bs fe ced This 
EP copper ini eming a um p great problem how to 


a nuisance to the surrounding 
seipso though a similar result ht be obtained by 
sah ea ee 


‘The more Se irs feast qeidisddy to 


employ without too a loss of temperature, the wider will 
become, the ap Xu pha de eid for there are many 
ores, including metals in the 


font of ids, which night be conventi added by mizing 
them with a sufficient proportion of tous ores to effect 

reduction; in fact, one of -the practical questions con- 
nected with this gree Is how far may be tise to eet 
the epee Eine Oe ores or furnace es containing com paratively 
moderate. proportions of sulphides. It is ent that it 

almost en qntirely obviate the nccemity for 


at least as far as the 
spementy de wein ia wie ein ns may be 
A pisi d led. One of | i 
t it is equally applicable wi y 
litte extra post in the to very poor and very rich ores, 
for however small the ee aad pala eee 


using carbonaceous fuel 
Fale ea ant 


the whole of the cobalt, meseh m present 
in the furnace charge, w ee inc, ea ny, and 
arsenic will be o 


. UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


* THE authorities at Owens College, Manchester, and of the 
Yorkshire College of Sdenee, Leeds, have already taken the 
foe the North of ag) a constitution of the new University 
for the which & charter has been 
granted, The Conall the Owens College have ap eda 
committee of their body, and on Fridgy they ey met iy e conference 
at the co 1n Manchester, with representatives of the Council 
of the Y College of Science, for the purpose of consi- 





dering a draft constitution for the new institution, The basis of 
the deliberations of the conference is to be found In the serles of 


suggestions contained in an & appendiz fo'the memorial which wis 
presented to the Privy Council some time ago, but various ques: 


o : M as 6 on Friday 
pron or a & proposed charter; 
though each of clauses was very fully discussed before adop : 
tion, When the conference has completed its task it will : 


Os uno precious to His scheme belg sibmiited to the 


Mz. W. N. mn of King's Co 


Londo lid been 
appointed Professor of 


and emistry in 


the Royal College of Sclence, Dublin, and enters u his duties 
at the of the October term, ES 

THE follo students have passed the examinations which 
entitle them to the distinction of !' Associate of the Royal School 


Sra d B inte Er dein: 


land. In the Metallurgical Division : .W. B. M, Davidson, A. 
H. Fison, , E. Hale, E. W. Harvey, Malcolm 
fin pet Marsh, A. Gordon Salamon, The 
Exo HOT Schol SD have been awarded to J. J. 
calci E F Wilk P bf 277. has 
been & cd io Ralph G, Scott ; for 
to A, D, Ellis; the Murchison Medal for Géobgy 
to B. Mott. i 
1 
- SCIENTIFIC SERIALS 
American Journal of Science and Arts, Jone.—Reviewing 
what is now known of extra digits in the feet of the modern 


horse Prof. Marsh says the instances fall naturally into two 


type. ts appear more frequently on 
the fore feet than the hind feet Mee etin of Gai tual iad 
one to expect), and more frequently on the inside of the main 
digit, the onter splint de pees rudimentary (this, ie 
posed to the general law of nin the ungulate 
Mr Sunt ape on the fra of Central Nevada ha bee 
here referred to, and fe further note that Prof, J. C. 
writes on the dark lines of in the soler spectrum 
cur less e side of X3 re 
and A4319); Mr 
cinnaber 


from solution?” and that they are the immediate 
result of the action of solutions of alkaline carbonates con. 

also alkaline sulphides; Mr. Hodges suggests a new absolute 
galvanometer.— Sawyer tes a first catal of 
radiant points of meteors (from observations at Cambridge 
during the last two years); and Maria Mitchell notes on 
satellites of Saturn.—A recent paper published in Brazil, by Mr, 
Da P eoi ener GFDL nas, is sunfmarised by 


gtr ! of the Franklin Institute Jone.—We note here the 
by Prof. Marks.—Some experiments on alloys of silver 
metals by Mr, Out — Phosphorus in 

Finland stel. by De Drown. 

Reale Istituto Lombardo di Soeuse e Letters, | Rendiconti; 
trami,—On tetrahedral systems, by S. —A and 
Heaperides, fir. Cattarneo,—The infirmity of Torquato i 
by Canad A new bird for the Lomberdy Tanna, Prof, 
On thé iridian centre in birds, ky S. Ortel.—New series 
of researches on the pelagic fauna of the Italian laker, by Prof. 


eaucellier’s compound compass and other link 
rmi 
cCreatb.—Omn the determination of silicon in 
Vol. xil fasc. xi.-xii,—Omn an integral formula, by Prof, Bel- 
Pavesi.—On the centre of forces in the’ Prof. 
Pavesi, 


. eU sz 
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SOCIETIES AND ACADEMIES 
LONDON 
Royal Society, June 19.—'* i Note on a New 
Tide-piedicter.” By E. Roberts, F.R.A.S. (Nezdical Almanac 
Ci) semaines by Prof. G. G. Stokes, MLA., Sec. 
The Indian Survey Department ha - 
intendence of tide-registration around the peel ae of 
India and at the port of Aden, and also the reduction of the 
observations by the method of harmonic anal with the view 
to the prediction of the tides for the whole of the ports, it 
became à matter of necessity, in order to save the large outlay 
which the numerical o of their ion would have 
involved, that an instrument should be constructed to delineate 


the predictions, 
Accordingly, on the recommendation of the S or-General 
of India, I was desired to design, and to und the con- 


struction of, an instrument to e a sufücient number of 
puero ron D GM D pd Ores: NOR NM NI Me 


accuracy necessary cal purposes 
due Tcr cu iae ie His Quid CBE fesómunE arn. 


The instrument combines the following twenty tide-com- 
ponents :— 
The mean lunar semidiurnal ; 
The first and second overtides of the miean lunar semkdiurnal ; 
wo unar semidiurnal ; 
To aaa laser stima] ; e 
One veriatinual Innar semidiurnal ; 


One compound (Helmholtz) lunisolar semidiurnal ; 
One com es lunisolar quarter -diurnal ; 
The Gar gan 

The solar semiannual, 


Strictl. Sero nest sla me period, Det tide-com- 
ponent mean-solar hours’ period, but for the pur- 
poses of prediction tia aecomary fo indie such & iem, & ey 

and sensible result of period being obtained in the 
etes ue puotebl to wind or tem The same 
remark & os partially to tha solar and the solar semi- 
annah theoretical tides of these periods being very small ; 


results, nove arg of 

y to the effect of and the regularity of the 
Boreas These three components should, therefore, be re- 
more as meteorological than astronomical. 

E yoga sb zat fre. puente de sai 
per foot range fdr Bombay necessi barrel of 
some 18 inches at least ; the actual length pies Aa tere uin 
ment, however, is 22 inches. The delmeation of .the curves on 
such e large scale rendered 3 some modification of the 

em of excentric pulleys, as fitted on the tide-predicter of the 
ritish Association It was at first contemplated to fit parallel 


Pema ote Sat. tho m Ao periods o tne evel com 
able perlod of y, for twelve months. voy great 
success has been d m this respect 


ment, Pa atin diei 
ponent (the mean lunar semidiurnsl) 
semidurnal is inappreciable uring & whole year's predictions, 
amounting to about o™ro y in a period of fifty years, 
largest deviation from strict accuracy is o* cay, afte a, TOn Teee- 
senting twelve months, This is, however, of one of the very 
e in 
may be ore as 
re n nen ire d tor with a crank, in which 
& i piece is fitted, a steel guidi i 


considerable value, being | & system 


paste ube steel jaws at the back of the pulley frame. 
pulley frame is fitted? with a balance-welght, so that lis 
centre of gravity is in a vertical line through the pulley's axis. 


The whole slide is counterpolsedg by a tord and t 
over pulleys, in order to relieve ihe -pm of meng 


to prevent wear, The steel bar of slide moves freely 
in two guides drilled ott nearly their enttre to reduce the 
to parts to a minimum. The other of the pulley 
slide is in by a projecting fork or guide, travelling 
with ong a narrow flat brass ber, Both the brass ber 

ound the steel fod guide are divided to millimetres; the 

bar for a and the steel rod for the accurate, 


justmeat of 


spe gu ead of the mlcrometer-screw is also divided 

used with the divisions on the brass ber guide. 

frame is movable on its steel rod, for the purposes of the 

een of the pulley abont the centre of motion of the 
the crank. 


clamping the wheel on its axis. The toothed wheel is driven 
an endless screw, a bevelled wheel, which is 


driven by another wheel on one of the four main axes 
of the machine. endless screws and main axes are fitted 
with counter pivots. 

- At the of the machine are fitted the dials, Each 


dial is toothed round its outer edge and movable round its centre 
by a pinion for adjustment. Thie azis of tie component projects 
thie peting dinl, a08 cistica K siet pomi tor 


slide, and ia ruspended to 


contact on the Pad 

The prr) Dc HM 
intervals t for the ne indications on d on the paper by, perfora- 
tion. ee e A e ee the e at the 
top of the reco 


paper, is continuous and supplied from a reel, 
round two ved rollers at the back of the main barrel, 
and is held in n whilst the pins enter the , and after 
receiving the Curves zx wound sound: the banks drum, The 


tums and slips to accommodate 
receive the recorded paper. Motion is given to the whole sys- 
tem of wheelwork thrgh the horizon, centre main shaft from 
of clockwork driving-gesr at the bottom of the machine, 
the whole being driven by a weight calculated at about 4 cwt., 
and controlel by aim. A bell sounds when the 
weight is nearly run down. The length of the barrel round 
which the cord is wound is sufficlent to give 15,000 turns of the 
main shaft. This corresponds to &bout three months! run of 
curves, and will occupy M o 
e carves for any port wil ins oocupy abont four hous 
The machine for the prediction of the tide- 
curves of any for which the tide-com ts are known is 
as follows :— dials are first turned so 


at a proper tension to 


the hands are set and the slotted cones tight- 
ened up. The recording barrel is then set to the time and the 
wheelwork set in moton, The complete setting occupies only 
a few minutes, 

The is! iri thia. cone for showing the progress of tie: 
record, w. can be marked occasionally to the entry 
of the dates on the record after ita removal from the machine, 


given to the paper, viz., 1 inch and . A fixed 
rod near the recording pen carries pens for the tracing of 
base lines, such as dock ailis, river bars, or mean tide-levels, or 
if desired ean rule the paper throughout its entire depth to 
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To Sir Willzm Thomson my thanks are 
ved alide and other detgils, &nd 
Tike er of the Instrument) for the design 

. . LY 
^ The Motion of Two dosi eire ^ By Mente 
M.A., St. John's College, i Communicat 
- E.R.S., Professor of Experimental Physics in 


J. Clerk 
the University of Cam 

The n is based on the lemma that the image of a 
source in an infinite fluid in of a consists of 
source at the inverse point of the former, a line sink thence 
to the centre of the sphere. 


From this ia deduced thg image of 
a doublet whose axis passes through the centre of sphere, 
and of one whose axis is to this, Thence is found 
the kinetic energy of motion of two spheres and fluid in which 
they are immersed, and properties of the motion deduced by 
M deg tia ere Amongst other things is considered the 
between ing spheres, . : 

Physical Society, Tune 28.—Prof, W. G, Adams in the chair. 
New Members: Mr. J. F, Moulton, Mr. J, J. Eastwick.—Prof. 
ibited measuring pe. It 


u section consists of lenses and Nicols arranged 
Mi the revere order: Each lens and Nicias de as 


separatel screws, and ity position be altered i - 
rore the oo foem a com viele pola: 


others. These two 
scope. Besides these there is a piece consisting of two 
lenses (nearly hemispheres) a box to inclose the crystal 
immersed In oils, their curved being concentric, The 
whole middle plece is supported on the tubes of the upper and 
lower porti and may be turned about the optical axis of the 
Instrument, vertical graduated circle carrying the central 
lenses and crystal may be turned through any angle about its hori- 
zontal axis, By means of an arc fastened perpendicularly on the, 
graduated circle with the centre at the centre of curvature of the 
central lenses, the crystal may be turned about another horizontal 
axis at right angles to the former, so that the crystal and the cen- 
tral lenses can be turned about each of three axes which are mutu- 


ally at right es, By means of a system of toothed wheels in 
i id the as of central lenses, tho crystal and central 
may be turned ely about the optic &xes of the 


biaxial 
circle,—S 


bility, the method thet 


has been usual for posi, d 
calorific intensity of the various of the an 
M eee oe 


method for 
the prisms, and sho that from 

measurements, and also from those of Lamansky and Prof. 
T , that the maximum intensity is about the middle of the 


i 
3 
B 

:- 

R 
EB 
i £g. 
: 
n 
zo E. 


curves given by various observers as representing the intensity 
of the heat in different portions of the spectrum, are in reality 
the “ on carves” for the prms employed.— 
Capt. A , R.E., called attention to his published paper on 


of the so-called thermo-spectrum, wherein he 
shows that the distribution of hest in the is £ mis- 
Dome; end Ihet what was measured and 
Tyndall was e en a 
the absorption due io o prisms d 
there was no inherent heat in the spectrum. He found 
that Dr. Draper had not taken into account the am . 
Prof. Guthrie sali that Capt, Abney had what 
many thought, namely, that heat was radiant energy.—Mr. 
Grant then described an investigation which he had made 
into the induction lines round two parallel coils of wire. In the 
imay A aa E MUS ee a M from a Le- 
battery flowed ; and in the seco a telephone was 
cotinected up to detect the Induction sounds. With this apparatus 
he fount that with the coils kopt parliei to o oiie there 
were lines, or rather a surface o i dd surrounding 
the primary, and that if the secondary were placed ih these lines 


. 
* 





gai qure coun’ iia 
"grains of . Although 


hardly any induction noise could be detected. A diugram repre- 
senting a medial section through the colls showed the Hnes to. 
proceed from the wire of the coils in two curves resembling 
peraboles ono from each cross-section of the wire outwards, — 

. Shettle then described his experiments proving the lines of 


force in & bar-magnet to run round the bar between the 


uator and the equator being decentred and oblique across 
the bar, as shown by diagrams,—Prof, Rowland, of Baltimore, 
made some observations on the new th 


to 
experiments, had rejected it because he 

found that the potential which the earth’s surface would i 
pipe: repulsion, drive objects 
abealate motion of electricity would 


pee ad rotation of x charged sphere of perfect magnete per 


the sphere was uniformly and there would be a 
magnetic field in its interior ; instead of the result of Messrs, 
Ayrton ana Tey, toat if Ihe carth wae to a potential 

, he believed, 10” volts relatively to etary the 


earth’s magnetism would be what it is he found the neces- 
sary charge to be 61 10% eroltz, In the atmo- 
sphere this potential would produce & spark nine million 
miles long and discharge across to the moon. If the moon 
were electrified to the same degree the mutual repukion 
would overcome the force of gravity between them, He there- 
fore ‘considered terrestrial to be still af : 


He had also thought that the aurora borealis be 

bysu the upper regions of the earth’s electri- 

fied. winds carrying the upper strata to the poles, 
- electricity would condense there, hypothoals was ten- 


able, Prof. Ayrton said that whether or not the new theory of 
magnetism should be so rejected depended on whether or not 
Prof. Rowland’s calculations, or those of himself and Prof. 
Perry were wrong. It had been found by Sir William Thom- 
ee ee tae ae 

respect to the air, and thet there is a difference of 
potential of 30 volts between earth and air for each foot of 
ascent. ~ This gave. 1360 X 10! centimetre- second 
electrostatic units as the potential of the earth. e new theory 
required the potential to fp torr X 10H, supposing the earth to 
be of solid iron, or about fourteen times more—a wide margin. 
Prof. Rowland said he had not seen the calculations of Professors 


` Ayrton and Perry yet, but heybelieved his results to be correct, 


as he had checked them in various ways.—Afr. Bailey exhibited 
& modification of "s in which 2 co disk is 
caused to rotate con! ing the polarity of four 
electro-megnets underneath & re ecommutator.— Mr. 
Conrad Cooke exhibited a le voltaic desea: dios 
internal current, This is done by forming the glass con- 


taining the element into à helical tube between the poles, and 
hanging a galvanometer needle in the inedor of the helix; 
the internal current deflects the needle. 

Geological Society, June 25.—Prof. P. Martin Duncan, 
F.R.S., vice-presi the chair, —Edward Garlick wos 
elected a Fellow of the Society. —The following communications 
were read :—On the evidence pond rc ur aad 
were viviparous, by Prof. H, G. Seeley, F.R.S., F.G.S.—On 

phocephaius jrertoicki, S , an Ornithosaurian from the 


1 


nayana, Venezuela, S.A 
‘the Port of Las Tabias,"* on 


ies of gold 
with the vein matter; the alluvial soll in the neighbour- 
ets small 

y Braky vems are found in great 
numbers from the river to the interior, none of them have so far 
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been found to contain gold in any appreciable quantity until the | and the Arthur's Creek limestone (permo-carboni 





1 boniferous). Mr, 
diabase is met with, - the rocks analyzed show a higher per- | Daintree's collection also comtained corals in the chloritic rock af 
centage of silica than is generally found in other localities | the Gympsie gold-field. From the Coral Creék, Bowen River 


E 
: 
| 
3 
2 
1 
i 
i 
d 
: 
; 


near the surface than below it. Lime and magnesia are both 
readily soluble, but lime much more so than magnesia, Soda | feremus, Goldf., H. ides, sp. n., H. Daintree, sp, n., 


: accompanied by 

scopical structure of some of the varieties of rocks by Prof. | Goldf., and var, Zitharotien, sp. ind., Pochypora meridion- 
Bonney.—On the so-called.Midford Sands, by James Buckman, | aks, sP. dod., Sn EIS of Coreen eS Siro: 
ELS. cna hea geogra of the north-east of England | mafepera, gein Aranera A N E E 
in permian and c es, .G.S. In this | the genus S; is the ect of a 

paper the author seeks to utilise the information he has acquired | and the geo. characters of the deposits from which the 
feom, tba. mady of tha permian and Manic i roka of the apota fossils are derived are indicated and discussed. 

dis towards sol some o e ; 

debat questions as to their origin, One of the main objects xoi as de od deut: ea P AS 
of the pe „is to establish the pre-permian origin of the | c T ORT F.R.S., S. B Á ray, Capt. Mar 
Pennine —The formation of rock-besins, by J. D M eu wea . oe IRA M S TN AS 
Kendall, C.E., F.G.S.—On the diorites of the W , W. L. MacGregor, © a saad 


cR E pd Rut e EE 
umberland, by W. Percy Sladen, F.G.S., F.L.S,—On the ancient | ress held at Rome, April, 1879, by Robert H. Scott, F.R.S.. 
river-depos of the Amazon, by Ga i, A. R.S.M., = Wien sae agar al maws  Sterenion leia 
F.G.S. author described a series of all deposits, b7 T ir them petog pone : nt it 
Instruments 


outhouse with a northern aspect, so that the screens wero in the 
deposited river action.- It was then pointed out that the 

river is two classes of work, namely, cutting away the thade, in the morning and afternoon of the summer 
older of alluvial matter, and ponia cl chet fect north of ne mulie. IM er 
derived from them at a much lower level ing | Contains tho results of the ocmperisen of the maximum nd 


on the wall is below that*in the o the dif- 
i paye Hits Desi cover by wd depost regne gadal Salers Fa Gro Si b OR Rete ee on sur 
deposits of Cromer, by Clement -G.S.—On a being — 1°°0, minimum temperature on the wall was mostly 
the chalk at Trowse, near N by Horee BR: Woodwiro, higher than in the Stevenson stand, the differences varying from 


ee — O*'1 to + 1**3, the mean for the year +05. The indi- 
. Hall, F.G.8.—On a section of er clay and gravels at | 70 dor ^ being 5 


. Mellard Reade, C. mum temperature 
eere rocks of the Caury lalis by Prot, Sereda Calderon that in the stand. For instance, the difference exceeded 4^0 


2 
i 
| 
3 
3 
! 
; 
f 
| 
| 
i; 
! 
; 


per OR tao wal for the twetro montha was 1"4 less than in 
Ityine nepheline stand open, difference was on March 
he the rer scored mhea the cana Gh ie al oes Bs Io than in the stand, 
all of whic have thee aracteristlo imbedded in a results seem to show that, although tho mean 
para dpi ta tabie o ie, with a small may bo roughly ascertained from thermometers shaded by a wall 
sanidine; (2) no sanidine, but. abun- & northern this method of exposure affords less 
of mepheline; (3 sole with some peridote ; - (4) sensitive indications than those obtained from instruments in a 
Nepheline-basalt, 2 of perklote ; (5) Delerite, d NIC MU. 
on 20th—2 I . Melirum, 
uc ccn pe riu 
and with of à o at on May 18th, 
olivine ; ad 5), but k ; and | 1878, by W. PRA of M. 
7) sodes vat. Qn tie (Sedgw.) | Tithoot, 1878, by C. N. Pearson, F.M S.— Meteorologica 


superficial of Evesham, by December, 1877 and 1878, by Capt. H. Toynbee, F.R.A.S. 

Rev. A. H. xp oed M.A, F.G.S.—Descripions | -` Entomological Society, July 2.—Sir Jno. Lubbock, Bart., 

of pelmoroic corals orthern with observa- | V.P.R.S., president, in the chair.—Mr, Vincent Robert Perkins, 

tions on tis pie wo ardt . A. Nicholson, M.D., of South Belgravia, was elected os an Member, —Mr. 
?, 


Sc, F,G.S. bere pins qux n Qus Mor. quie eR S, Stevens exhibited Hring specimens of Peale sn pe 


sources, the Bowen River coal beds probably of ica aA Ero Ford proved to be Tinata 
, - to 
Dernuo-carboutitcous ogo the Fanning Rire limestone (Deven), erica, Curt., a common generally on the margins cf 
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lakes and rivers. —Mr. W. L. Distant exhibited 2 specimen of 
Papilio Aystasper, Feld., taken at s&a during a calm thirty miles 
from Singapore and ning from the nearest land.—Mr. W. 
Cole ited a remarkable of Pyrameis cardsi, Linn., 
taken in Essex.— The posing RUN the part of Lord 

some specimens of a remar. species of Tipu- 
lide ( Poe Hab.) Dolesiag gral enlarged 
sed ne eee iar Pli Re 


Saunders pelea some Nri apenas recel 
from M. Jules Lichtenstein respecting the reanng of the blister 
beetle, Cantharis versicatoria, = 


Statistical Society, June 30.— 
2 af p 
e 


G. J. Shaw-Lefevre, M.P., in the chzir.— 
report 


council | the financial statements of the treasurer, 
of the "auditors having been read, the chairman, in 


aao tror tho doom mis referred to, obeervod that tha F 
e Soclety now numbered 746, and that the inarease during 
Dina ae over the years, and as compared with the 


average Gf the lest decade (505), in indicated the steady progress 
. of the Society. This was co aput by the rening 


receipts. from the sale a the Soclety’s Dni He congratu- 


the subject selected for the 
“Medal of 1880 (with 20.), to in its 
Social, Economical, Political, and International Relations; 
Spec Reference beng made tothe Labours of Howard on the 
Subject.” 

Rom 


R. Accademia del Lincel, June 1.—Prof. Blaserna and 
MM. Casorati and Brioschi‘read a report on a memoir by M, 
Ascoli, on the representability of a function of two variants by 
double trigonometrical series.—Prof. Blaserna and MM. Felici 
and Betti read a report on a memoir by Prof. Galileo Ferraris 
on theorems on the distribution of constant electric currents, — 
Prof. Blaserna presented a memoir by M. Keller on the secular 
variation of the magnetic declination at Rome, —The following 
pe were read :—Contributions to etiology, by M. C. 

P Eoccmoton fd tho aT, M. AEE, * application of 

t to topogra o ons, Du. — 
rire ks ons pane Ey M. V e, 2 crystallographic 
ray oh acme Colles oh te rotate aromatic series, prepared by Prof, 
Köürner.—M. Lanciani made some demonstrations on malaria 
Per On the ature ofthe medi agent. Roman Cam- 

—On the nature of the spectiic le wd Bite 
Syers cards by Profs. Lucii. i 

qne ermic and galvanometric laws of sea 

optet incomplete discharges of co a aus 


Paris 


A cidimy: of Sciences, July - 1 L Danhrée in the chair, 
—The fo were read :—Identity of Bacillus amylo- 
bacter and the vibrion of M, Pasteur, by M. yin Tied. 
The amylobacter, at a certain phase of development 
transitory reserve of starch, im its bum d 
this occurs in solutions of e or Mim 
escaped the notice ss cing apparat and aM 
new polygrap a applicable to p 
lane dnd M. Marey, He describes 
modifications b eea Tp is rendered more portable, 
in its indications, In his tambotfrs, the 


Pree 


tubes rendered 

sudoral nerve-fibres of the 
The cervical cord of the sym 
excito-sudoral fibres, Pesos 


e cervical 
lon, 


or from the parts of the sympathetic coming bulb 
and the protuberance.— On the eicere pine of Szegedin, 
, by General Morin. A scientific account of the 


disaster, su 
ii wnt in El M re 


of I a RED the level of'flood of the 
risen re metres ~ General Morin points out the ad- 


eis wie ae Mee de ale ae 
e of the so turning 
marshes into cultivable isk ck ied the slope of the 
valley. With thts vie: Duce Gt see eee ht be 
nally suppressed and replaced by submersible oblique dykes, 
successive basins for interception of material.—On 

the mean value of coefficients in the development of a skew or 


maneta determinant of an order infinitely and on 
ly skew determinants, by Prof. Sylrester ~ pplication of 
sulphocarbonate of potassium to lloxerised vines by M. 
UE He gives in & table culars of the treatments 
the General Society in the of this year, The 

Se nate is almost universally applicable for French 
and can be used in any weather or any season without 

danger to the vine. —OA the hype tric serles and the poly- 
nomes of seobi by MoA —On the recent ion of 


lava devel 
bat on the north-north-east side there TITRES ORE 
of which are enormous (200 m. diameter, and 80m, depth). On 
the tenes by M. de Saussure.” He [describes e pheno- 
mena im detail_—Hvaporation of water under the aman. 
solar radiation through coloured ganes. iby M 
Green and in general, favour tion eut wii while 
ow and favour it most. M, Ban ont considers there 
1s probably a simple relation between the number and extent of 
the Inminous waves and the nofaber and extent of «hose which 
produce h in vue of which they can be ‘simultaneously 
pro ed & coloured and concur in the are 
ced. —Thermo-chemical lig ar mal hides, 
abatier, —On a new metal alacoyered br 


ives. Itis white, somewhat ‘and hard like co 

e g= 145 95) -On commercial timehy by MM. 
It is not a simple product, as M, Vincent 
asserts; of trimethylamine there is only 5 to TO per cerit, in it, 
Dimethylamine dominates, being about ut 50 per omt, There are 


also monometh m Bund Ne e, and monolsobutyla- 
mine, in nearly Hi Cho charbon of ordinary 
onion (.AZiwsw & new disease, originating in America, and 
caused by an Scene re Farlow), by M. 
Cornu.—Contribution to the ph f local local 
action and antagonism of h; ied of ptis pllocarptne 





and atropine, by M. Straus, 
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ROMAN ANTIQUITIES 
Roman Antiquities at Lydney Park, Gloucestershire. 

Being a Posthumous Work of the Rev. William Hiley 

Bathurst, M.A., with Notes by C. W. King, M.A, 

Fellow of Trinity College, Cambricge. Pp. vii, 127; 

Plates xxxi., quarto. (London: Longmans, Green, and 

Co., 1879.) 

[m PARK appears to be the property of the 

Bathursts, having been purchased by Mr. Benjamin 
Bathurst in 1723, so the remains found there have been 
mostly disinterred under the superintendence of different 
members of the family in successive generations, and 
then carefully drawn and described by them, ** When 
the Roman constructions in Lydney Park," the editor 
tells us in the preface, ** were first regularly explored, at 
the beginning of this century, the Right Hon. C. Bathurst, 
after taking accurate plans apd drawings of the several 
rooms as they successively came to light, composed a 
detailed description, in two parts, of the Villa and the 
Temple.” The whole appears to have been found too 
long and too discursive for publication; so the late Mr. 
Bathurst, whose name appears on the title-page, “ pre- 
pared, with great care not to omit any really important 
particulars, a summary of both these manuscript memoirs; 
and this forms the text of the volume now printed" But 
in addition to the papers left by tke elder Bathurst, “his 
daughter, Miss Charlotte Bathurst, had drawn up a de- 
scriptive catalogue of coins, selected for their special 
interest or beauty of condition from amongst the immense 
quantity found in the course of the excavations.” This 
list Mr. King found “upon examination to exhibit such 
accurate knowledge of numismatics, coupled with such 
intelligence in the selection of the pieces,” that he has 
published it without any important alteration; and so far 
as one can learn from the t volume the Bathursts 
deserve great credit for this enlightened appreciation of 
the archseological treasure which had fallen to their lot. 
But the reader mêst not be left to conclude that the whole 
of it has passed through their hands, for Mr. Bathurst 
says that “ Major Rooke, who published some account 
of this camp in the ‘ Archzologia,’ v. 207, in 1777, was 
frequently at Lydney, and was allowed to dig wherever he 
was inclined. Others also were in the habit of searching 
for coins and other antiquities, and taking them away." 
Then there has been the usual quarrying for building- 
stone with the usual result of materially damaging the 
old pavements, which seem to have still further suffered 
from a search for*iron ore in the limestone of which the 
hill is composed, on which the camp stood. 

So much by way of introduction : I shall not attempt 
to describe the coins, the “articles of bronze or iron, and 
the tesselated pavements, but confine my remarks to the 
antiquities relating to the god Nodens, which Mr. King 
rightly considers to exceed largely in curiosity and value 
anything of the kind yet discovered in this country. The 
Inscriptions on the votive tablets have long been known? 
and will be found in the seventh volume of the “ Corpus 
Inscriptionum Latinarum," edited by Hübner for the 
Berlin Academy. One of them consists of a sheet of 

“VoL. xr,—No. 508 


lead ‘‘ carelessly scratchéd with a graver,” and roai» 1 
plate xx :— . 
DEYO 
NODENTI SILVLANVS 
ANILVM PERDEDIT 
DEMEDIA?I P'RTEM 
DONAVIT NODENTI 
INTER QVIBVS NOMEN 
° SENICIANI NOLLIS 
* PETMITTAS (si) SANITA 
* TEM DONEC PERFERA[T] 
: VSQVE TEMPLVM NO 
DENTIS. 
It is thus rendered by Mr. Xing: “To the god Nede- , 
Silvianus has lost a Ring : ke has made offern, € —' 7) 
half (ifs value) to Nodens. Amongst all who ear” e 
name of Senecianus, refuse thou to grant healt’ o«« 1, 
until he bring back the Ring to the Temple of Vi tay "' 
But why Silu/anus should be made into Sete, ^ Ii n 
to see; for my part I should regard the omar ^. ^ 
echoing the national name of the Silurians; bt «t 
of course, another matter. 

Another of the tablets is of bronze with poet] Xt. > 
surmounted with the figure of an animal which tha cd" v 
pronounces to be a wolf and not a dog as had hithcito 
been supposed ; he believes the vow to have baun mz": 
on the occasion of an escape from a wolf -it rods 
thus :— 

PECTILLVS 
VOTVM QVOD 
PROMISSIT 
DEO NVDENTE 
M. DEDIT. 
The chief question which this suggests is wnt t3 / 
stands for; Hubner suggests Jam Mes , 
Meritd, but prefers the two former and gives il 
place to Afarti; but Mr. King does not take th » t^^ 9 
account, while he decides in favcur of Maximo as ayr ^st 
Merit, and on the whole this seems satisfactury . .d 
suits the remaining bronze tablet, which reads in letters, 
formed in the same fers/i//f fashion as tho-e of t". 
previous one, as follows :— 
D. M. NODONTI 
FL. BLANDINVS 
ARMATVRA 
V. S. L. M. 

Besides these tablets there have been found ot Lyd ., 
a number of detached letters cut out of a thin nlai of 
bronze for affixing to a surface by means of small rails ia 
order to make an inscription, as in the case of the o.» : 
Carrée at Nismes, excepting that the Lydrey ores re + 
as Mf. King thinks, to be fixed to a wooden wif, o, 
probably that of the coffer; but what is intcresür,, .. 
that when sorted the letters make NODENTI SACRY M, 
excepting that one-half of the letter s has noi ,ct b..n 
found. 

But the inscription which presents most difficutty nts 
still to be mentioned: it is worked into the tesselated 
pavement of the temple and consists of two long lir +z 
* With the aid of the accurate drawing made at iiie tune 
of its discovery,” and by comparing “tht :uper.ct 
characters with those well preserved,” the cait-r thi vi. 
he has improved on previous attempts tc devivher ‘ue 
dedication, which he reads as follows, w.th the ab'rc- 
viations extended :—Deo Maxuno ITerum FLAVIVS 


o 


ede. 
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SENILIS PRaeses RELapronsts EX STIPIBVS POSSVIT 
OpgituLANTE VICTORINO INTERfrete LaTINE: 
Accordingly he translates :—-“To the greatest God, for the 
second time, Flavius Senilis, Head of the Religion, has 
erected this, from voluntary contributions, the Director 
of the works being Victorinus, interpreter for the Latin 
tongue." On the whole the profession of Victorinus is 
open to some doubt, as several of the letters following 
INTER are very far gone; however Mr, Kin strongly 
maintains that the hitherto accepted reading of IN. 
TERAMNATE is impossible, Perhaps a difference of 
opinion may still be allowed to exist as to the profession 
of Flavius Senilis also; but it is tolerably evident both 
from this-inscription and the others already mentioned 
which were found in the same building, that it was the 
temple of the god Nodens, That the D. M. with which 
the dedication begins stand for Deo Maximo is in Mr- 
King's opinion put beyond doubt by the heading of the 
votive tablet of Flavius Blandinus. Such a prelude he 
thinks is designed to mark the god's supremacy, while his 
name is superfluous in his own temple, every visitor being 
supposed to recognise him as ''the supreme deity of 
Siluria.” He then goes on to produce reasons for sup- 
posing the rebuilding of the temple to have taken place 
in the time of Agricola and in consequence of the en- 
couragement he gave the Britons to engage in works of 
civilisation, But the fact of the re-erection taking place 

. under the eyes of the Romans will prepare the reader to 
find this Silurian deity represented in the classical fashion. 
Mr. King thinks that he was meent for 4 sea or river god, 
and that fact is, in his opinion, '' placed beyond doubt by 
the design -of the pavement, dedizaied to him, be it 
observed, that decorates the floor of,,the temple, The 
description he gives of them is as follows (p. 39) :-—“ The 
centre is formed by two seayserpents, represented in the 
usual form given by the Greek painters to the dreaded 
Kjror, as it is seen in the Pompeian wall-painting of 
Perseus and Andromeda, This sea-monster closely re- 
sembles the ichthyosaurus of geologists, with its elongated 
neck and pectoral paddles, or ‘flippers,’ which are coloured 
bright red in our mosaic to augment the savageness of its 
aspect. The field is occupied with figures of fish, evi- 
dently salmon, the chief glory of the Severn.’’ We have 
not yet done with the pavement, for in the part occupied 
by the dedicatory inscription, but not quite in the centre, 
seemingly not to cut up the names, as Mr. King thinks, 
there is what he describes as “a circular opening, nine 
inches in diameter, surrounded by a broad red band, 
again inclosed in two others of blue, That some high 
mystery was involved in the setting of this unsightly 
object in so conspicuous a position cannot admit of any 
doubt." -He comes to the conclusion that this funnel was 
meant to receive libations poured to the god, and that 
they were drunk up by the dry soil beneath. He further 
compares this opening in the pavement “to the well of 
salt water, that famous memorial of the former presence 
of Poseidon, in the Acropolis of Athens." 

In addition to the foregoing inscriptioas there has been 
found there ‘what is described by the editor as “a bronze 
plaque, clearly intended for personal decoration; the 
most obvious purpose to which it can "—he thinks—“ be 
assigned, being that of the frontlet of the head-dress worn 
cither by tho idol itself or by the officiating priest, after 


* n 


the manner of the large-ornamented disks of thin gold so 
frequently turned up in Ireland.’ The following is his 
description of this ornament :— :| 


“In the centre rises a youthful deity . . . . he is 
crowned with rays like Phoebus (or more probably ‘his 
bonnet sedge,’ like Camus), carries a sceptre, and is borne 
over the waters in a car drawn by four sea-horses, like 
the Roman Neptune. On each side floats in the air a 

i Genius, clearly typifying the Winds, one holding 
fi in his right the leafshaped fan commonly seen in 
the hands of Roman ladies ; He ote renn similarly 
waves a handkerchief; both grasp in the left hand the 
end of the shawl or chlamys, thrown loosely over each 
arm. Rude as is the engraving, there is a lightness and 
freedom in the drawing of these figures much to be 
admired, and expressing with great truth the airy nature 
of the beings it attempts to embody. Each end of the 
composition is filled up with a reclining Triton; the one 


brandishing two paddies of the very shape still employed 
by those t navigate the primitive British bark, the 
coracle; the other, an anchor, and his proper a ute, 


the shel-trumpet, the cava buccina, assigned to him by 
Ovid.” - 
There remains another pfece of ornamentation, which 


Mr. King regards as a fragment of the foregoing; but I 


must give his own words :— 2 


“On the smaller fragment, evidently part of the same 
decoration, Triton is yet more distinctly represented ;. he 
is here winding a blast on his conch to call the winds to 
do him service, whilst he wields the anchor for sceptre; 
on the other side sits the votary of Nodens, the Suurian 
fisherman, enveloped in the hooded frieze mantle worn to 
this day by his brethren of Naples, and who, by the 
favour of the god, has just hooked a magnificent salmon,” 

Mr, King is somewhat unlucky when he comes to touch 
on questions of Celfic philology, as will be seen from the 
following extract: ^ 

* Dr. MeCaul quotes from a letter from Meyrick to 
Lysons that ‘Deus: Nodens seems to be Romanised 


British, which correctl} written in the original language 
would be Deus Noddyns, the “ God of the abyss,” or it 
may be God the presesyer," from the verb ^ to 
preserve ; both 


X Peng derived from ae which 
signifies protection.’ Prof. Jarrett, a profound Celtic 
lar, to whom I applied for a translation of ‘Deus 
Noddyns’ without mentioning Meyrick*s explanation, at 
once rendered it as ‘ God of the deeps,’ a sense that every 
circumstance confirms," 7 $ 
What Meyrick may have said to Lysons on Celtic 
philology had best be forgotten, and with all respect to a 
Celtic scholar with whose name I do not happen to be 
acquainted, it will be at once admitted by-allthose who 
know Welsh, that Woddyns is gibberish ; nay, I might go 
so far as to say that it could not be made to fit into the 
vocabulary of any Celtic language past or present. The 
word which in all probability suggested it to Meyrick was 
anoddyn or anoddyfn, “abyss,” with which Nodens, how- 
ever, could not, according to any known rules of Welsh 
phonology, be connected. This wretched bit of philology 
does not, I am glad to say, vitiate the rest of the editor’s 
reasoning, which seems to me so good that I should like 
to put him on another tack. In a lecture not yet pub- 
lished, but ivered before the present volume was 
«published, I yegtured to equate the name of the god with 
that of another, which I thought I detected in an Irish 
proper name: J allude to Mogh-Nuadhad (in.an older 
orthography Mog Nuadat), the name of a Munster prince 
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well known in Irish legend. It mean’-the slave or servant 
of Nuadha, and belongs to a group of Irish proper names 
which I take to be of a Non-Aryan origin, and to mark 
the prie-Celtic race of Ireland. Another of the same 
kind was Mogh Néid, the slave or servant of Nád; for 
the Ancient Irish had a god of war called Néld or Nét, 

This kind of nomenclature, I need hardly say, is well 
known on Semitic ground: take, for instance, the biblical 
Abdisl, “servant of God,” or the inscriptional Addastartws 

, “servant of Astarte” On the other hand the Aryans 
gave the preference to compounds such as the Sanskrit 
Deva-datta, Greek Oeddoros, or the Welsh Cad-wad, Irish 
Cath-al, Old German Hatho-wulf” “the wolf of war. 
To return to Lydney, the name Noddit, genitive Nodentis 
is precisely what would make in Irish, according to the 
phonological laws of that language, a nominative Nyadka, 
genitive VuadhaZ, that is on the supposition that the first 
syllable of the .god's name was long, Vodens or Nidens ; 
further, to an Irish nominative Vwadha, 
the Welsh form should be Madd, with # pronounced 
nearly like German #, and'dg-like #4 in the English word 
rhis; and"Nudd occurs in Welsh both in prose and verse, 
namely, in connection with Edern son of Nudd and Gwys 
son of Nudd, where it probably meant a god-ancestor 
rather than the father; compare Bran son of Llyr, that 
"is Bran son of the Sea.” Even the hesitation in spelling 
between Wodexs and Nudens fits exactly into Welsh 
phonology, which makes both the 5 and the ü of the 
language in its early period into ü in its later stages; 
from the Lydney inscriptions this would seem to have 
been nearly accomplished in the first century. 

It is unfortunate that Welsh literature gives. ys no in- 
formation as to the attributes of Nudip the case is much 
the same with Nuadha in Irish literature, but it is right 
to say that the latter makes Nuadha to. -be a king of the 
Tuatha Dé Danann, that is to say;:;king of the most 
‘mythical race in Irish legend, and the following passage 


with the Dee. If, theh, the Boyne was such another 
river divinity, nothing could’ hp moss natural than for the 
muse of mythology, if I may se the term, to marry her 
to Nodens, god of the sea, if it is right, as it seems to be, 
to describe him as suth, 

Mr. King touches on several minor points of great 
interest. to Celtic philologists, as, for instance, when he 
"ys of Se\ilis, * that his uncommon cognomen is probably 
a translaBon of his British name, ew, the Old; but it 
is hardly necessary to speak here of a translation, as at 
the date of the dedication Aes was sew in all Celtic 
languages, and the Welsh change of initial » into & did 
not set in for centuries afterwards. With Sess may be 
compared'or contrasted the Senilus of the post-Roman 
inscription of St. Just in Cornwall, see p. 406 of the Lec- 
tures on Welsh Philology, and also the ' Grammatica 
Celtica, p. 769, where an Irish name is mentioned as 
written Sisil, with which may be compared the Senyllt 
of later Welsh : more than one of these forms seem to 
postulate & Latin Senilius. Hübner has other instances 
of Senilis besides the one from Lydney. Quite distinct 
from the fortune of initial s was that of vowel-flanked s, 
asit has disappeared without a trace both in Welsh and 
Irish, and that probably at a very early date: possibly 
before they had differentiated themselves into distinct 
languages. The Lydney inscriptions seem to me to give 
strong indirect evidence to the effect that it had in this 
country disappeared before the first century; for the best 
explanation of the doubling of the s in POSSVIT and 
PROMISSIT is to suppose the inscriber to have been a 
Celt, in whose language, as in Welsh and Irish, a soft s or 
single s between vowels was unknown ; his mistake could 
be copiously paralleled by the way Welshmen of the 
present day deal with Englif®“s and s. I suspect also 
that the Celtic word for-gol: of the same origin and 
derivation as the Latin -a¥uus and beginning, as it must 
have in early Welsh, with the syllable dfv, had not a 


in O'Curry’s Lectures on the Manners and Customs of | little to do with the spelling DEVO in the tablet of 


the Ancient Irish (ül 156) isto the ‘point, though he 
gives no reference to the original, which he had in view 
in it:—“ The river Boyne, from the clearness of its waters, 
was poetically lled Righ Mná Nuadhat; that ‘is, the 
wrist or forearm of JVwadkaf's wife. This lady was one 


of tho Tuatha Dé Danann; and the poetical allusion to |` 


her arnor originated from her keeping it constantly covered 
with rings or bracelets of gold to bestow, upon poets and 
musicians.’ I am inclined to think that the term Righ 
Mná Nuadhat bad a much deeper meaning, and that it 


is, in fact, a relic of Irish mythology. ` For there is good |- 


ground for believing that the Boyne was personified and 
probably worshipped ; I conclude this from the meaning 
of its name, which was in Old- Irish 2Ddind, genitive 
Béindeo, and in Ptolemy's Geography Bovovlyda, £6., 
Buwinda, which has been equated and, no doubt, cor. 
rectly with the Sanskrit adjective govinda, which, accord- 
ing to the Petersburg Dictionary, means “acquiring or 
winning cows or herds," and occurs as an epithet to 
Brhaspati, Krshsa, and Vishnu, In Cormac’s Glossary 
we learn that the Boyne had another name, Bergna or 
Bregna, whicÉ also appears to have beep personal Im 
Britain, the Dee, for example, was; undoubtedly regarded 
858 divine stream, and probably also Rtolemy Belisama 
wrongly identified in my Lectures on Welsh Philology 


Silulanus. 

I cannot end this somewhat lengthy notice without 
heartily thanking Mr. King and the Bathursts for a. 
volume so full df interest and so well got up. 

JogN Rufs 





. THE RIGHTS OF AN ANIMAL 
The Rights of am Animal; a New Essay in Ethics. By 
Edward Byron Nicholson, M.A., Principal Librarian 
` and Superintendent of the London Institution, (Lon- 
don: C. Kegan Paul and Co., 1879.) 
HIS is a little book—too little to be satisfactory. Its 
object is to argue that “‘antmals have the same 
abstract rights of lifes amd personal liberty with san.” 
The ambiguity which attaches to the word “ same” in 
this opening statement of the “principle” to be proved 
casts its shadow over all the remaining sirty pages 
of which the essay consists, That animals have not in 
all respects identical “rights of life and liberty with 
man” is too obvious a truth for even Mr. Nicholson to 
combat. He neither objects to-the slaughtering of ani- 
mais for food nor to the working of animals for purposes 
useful to man. Yet if the rights.of animals were, strictly 
speaking, “the same” as those of man, the former act 


, 
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lucid statement we ought td be supplied with some defini- 
tion of the sense in which the author supposes the rights 


of animals to be comparable with those of man, And it 


is because this definition is nowhere supplied that we 
deem the work unsatisfactory. Thaf*animals, as sentient 
creatures, have some rights—ie., that man may not kill 


or torture them needlessly without incurring save moral 


blame—no one nowadays would undertake to? dispute. 
It therefore seems useless to fill a number of pages with 
a number of trulsms on the theme that animals have 
some rights in common with man, From the writer of 
“2° new essay in ethics" we expected to find a state- 
` ment of the principles by which the rights of animals 
ought.to.be defined—in what they resemble and in what 
they differ from the rights of man, and why. But instead 
ofthis we find only the statement of a fact which it does 
not requhe “a new essay in ethics’’ to reveal, viz., that 
the immorality of subjecting animals to needless death or 
torture cannot be justified on the ground of any such 
irrelevant or untrue arguments as that animals are irra- 
tional, not immortal, or non-sentient. Such being the 
whole scope of the work, it seems to us to be about a 
century too late in appearing. " 
At the present time, when the ethics of vivisection and 
kindred questions are being so warmly discussed, there 
is a good opportunity for a competent essayist to write an 
interesting, if-not valuable treatise, on the basis, the 
nature, snd the extent of animalrights, as well as the 
ways and degrees in- which these rights ought to be 
respected by man. The latter subject is lightly touched 
by Mr. Nicholson in his concluding chapter, entitled 
* Limitations in Practice." , His view appears to be that 
man has no moral justification in taking the life of any 
animal, which is not either 
or in competition with him in “the struggle for food." 
Therefore Mr.- Nicholson considers it immoral to eat 
shrimps and lobsters, seeing that they neither “ hamper 
man’s comfort nor eat up his food.’’ Criticism here is 
sufficiently easy. Among animals themselves the only 
right is might, and therefore if a lobster could argue with 
a philosopher it is difficult to see on what grounds he 
could convince the superior animal that the latter has less 
right to eat him than has his brother lobster. If the 
lobster were to urge that the philosopher is not merely an 
animal but’a moral animal, the philosopher might answer 
that he cannot see any moral justification of the lobster’s 
view that the right of an edible animal to live is superior 
to the right of an eating animal to kill. Andeif the 
lobster were unfortunate enough to quote Mr. Nicholson 
as an authority to prove that man has a moral right to 
-kil only *hurtful' animals, it would be competent for 
the philosopher to reply that if man has a moral right to 
promote his own happiness by.kiling animals which 
cause him harm or anpoyance, it is impossible to see why 
he should not have a similar right to promote his own 
happiness by killing a]l animals that serve him for food. 
* Di. Whewell is S 1 
in the or im hk. 
fhat Mr. Nicholson 
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Lastly, if the lobsterwere to argue that his enemy might 
secure a doubly beneficial end by limiting his diet only 
to such animals as are noxious, the philosopher would be 
compelled to observe that he happened to prefer lobster 
salad and roast lamb to'boiled snakes and rat-pie. 

The same inconsistency of principle is displayed where 
Mr. Nicholson treats of vivisection, He says “much 
against my feelings I do see a warrant for vivisection in 
the case of harmful animals and animals which are man's 
rivals for food." But if man has a moral right to slay a 
harmful animal tn order to better Ais own condition, he 
must surely have a similar right to slay a harmless 
animal, £f by so dofug-Àke can secure a similar end. And 
of course it is the ‘opinion of all sufficiently informed 
persons that vivisection has been of more service in 
bettering the condition of: humanity than has the destruc- 
tion, say, of wolves, bears, and tigers, wherever these 
animals have been destroyed. 


OUR. Boox SHELF 
Proceedings of the Aberdeenshire Agviculiurdl Associa- 
tion, 1878. 
We have already noticed the earlier field experiments 
made by this Association. The most prominent fact 
which d believe they have established is the efficacy of 
mineral phosphates, w in fine powder, as a manure 
for turnips. Such p pros have always been treated 
with sulphuric mr A and converted into superphosphate 
before being employed as manure; to employ.them in 
fine powder without this previous treatment would of 
course be more economical, if they are in this state suff- 
Pe ali te eae he exparhnents oa whi 
tw to criticise the iments on which 

the above Sondun an is based; we might especially point 
out the very different results which the same manure has 

ielded on'different plots of the same land. The manure 
bs also apparently bien incorporated with the soil in a 
far more perfect manmer than would be possible in - 
cultural practice, and the solvent action of the soil 
thus been greatly aided. We must leave therefore any 
conclusion as to the feasibility of employing finely- 
powdered apatite or coprolite as a manure until 
trials have made on a large scale There aie, how- 
ever, a few facts in the chemistry of thequestion to which 
we should like to call attention. 

If we were asked to describe a soil which should exer- 
cise the test solvent action on phosphate of calcium, - 
we should certainly name one containing much humic 
matter, and little or no carbonate of calcium. The humic 
matter, and the carbonic acid produced from it, would act 
as a tolerably powerful solvent for the phosphate, if car- 
bonate of calcium were not t to neutralise their 
efficacy. Now the granite soils of Aberdeen belong pre- 
Kus Fer eri of soil just described; if, therefore, it 
sh be us dk that finely-powdered mineral 
poopie are almost as effective as hosphate on 

of this character, it will by no megns follow that the 
same result will be obtained if the phosphate is applied to 
other soils, and especially to those derived from lime- 
stone rocks. x . 

As to the effect of nitrogenous manures on the turnip 
crop, the conclusion first arrived at by the Association 
has been somewhat modified. In the previous report it 
was stated tifat the only effect of nitrogenous manure was 
to'increase the amount of water in the crop; this extra- 
ordinary conclusion has not been confirmed by the suc- 

i i * As tht turnip crop contains a 
large amount of’nitrogen as a’ necessary constituent, it 
is clearly ridiculous to speak of nitrogenous manures as 
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only capable of increasing the proportion of water in the 
crop ; if ni nous manures are found in any case to 
be of little it is not because the plant does not 
require nitrogen, but simply because the soil supplies an 
&bundance without the aid of manure. Concerning the 
richness of the experimental soils in nitrogen nothing is 
said. Mr. Jamieson, the chemist of the Association, has, 
however, stated in another publication that the Aberdeen- 
shire soils usually contain o'4 per cent. of nitrogen. If 
this is the case, there is little reason to wonder at the 
small effect of nitrogenous manures, The amount of 
nitrogen just named is far in excess of that usually found 
in arable soils, and about equal to what we should expect 
to ue in the soil pn well-manured ati garden. d 

e ntage of water ina is always increase 

yiste which wicrenscs fot eee a big turnip 
is sure tq contain a greater proportion of water than a 
little one. If, therefore, we are to condemn manures 
simply because they increase the percentage of water, we 
may as well stop manuring altogether. It is quite right, 
however, that the percentage -of water in the rodica 
should be taken into account in presi the effect of 
different manures, as it is clear that only the dry matter 
of the crop can have any feeding value. 

The experiments, as bef 
painstaking work, and cannot fail, if continued in the 
same spirit, to be of service to the farmers of Aberdeen. 


A History of British Freshwater Fishes. By the Rev. 
W. Houghton, M.A., F.L.S., Rector of Preston-on-the- 
Weald Moors, Wellington, Shropshire, Two volumes, 
extra large 4to. (Copies to be obtained from the author 
at the above address.) s 


THE most complete monograph on this branch of natural 
history which has yet appeared, several species of .Sa/- 
gionids being illustrated for the first time. The coloured 
figures and the engraved lake and river scenes, which 
head each chapter, are admirable works of art. The 
book is exquisitely got up, and is;well suited to the 


drawing room table. At the samestime, it is of real 
scientific value to the amateur ichthyologist, the descrip- 
tions and plates rendering the species of easy identifica- 


tion. The imi chapters or? the classification and 
anatomy of fishes are carefully written and well illus- 
trated. The work will add to Mr. Houghton's reputation 
as an intelligent and accomplished naturalist. C. C. 





LETTERS TO THE EDITOR 


notice ts taken of amemnymeots compettiicalions, 
correspondents to keep their letters as 
short as pessi Ae pressure on his space 13 se great that d] 
ts impossible etherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.] 
The Price of the ‘“ Memoirs of the Geological Survey” 


Tux publication of Mr. Skertchley’s ‘‘ Manufacture of Gun 
"in the Memoirs of the Geological Survey, seems to be 
a opportunity tor again bringing under notice the sbsurd 
price charged for some ôf the Survey volumes, In NATURE, 
vol, xvhi. p. 562, Prof. Boyd Dawkins drew attention to this 
subject; urged the md issuing the '* Memoirs" at a 
e puce; but this publication shows that the 
Stationery Office does not intend to mend its but will still 
try and put the information it issues as far as possible out of the 
reach of the public. ‘The fact I should like to draw attention to 
as regards the price of the ‘‘ Memoirs” is the #bsurdity of the 
amount foc some of the volumes, as proved by others 
issued by the Survey ; and a glance at the facts sems to show thate 
sn are fixed without any to the size or quality of 
the book, Mr, Skertchley’s pamphlet consists of 80 Sp. and 71 


= Prof, Jale ' dediogy of Batlend," this contains’ 420 pp. 


contains 320 pp. 


or&, exhibit a vast amount of |. 


(or exactly four times as mafly as Mr. Skertchley’s) 11 and 
19 woodcuts, and the price of in cloth, 1s 121. Od., or 5s. 
less than the one of 8opp. Ano' er ex&mple is Mr. De Rance’s 
Memoir on the 1i Superbes] Geblogy of the Coasts of South- 
west ” which consists of 139 pp, and 20 woodcuts, 
and for which we have to pay 175,; compare with this Mr. 
Woodward’s "East Somerset and Bristol Coalfield,” containing 
27I PPs 9 .&nó 23 woodcuts, which is only one shilling 
more than the last-named, and is issued in cloth. But perhaps 
the curious two to taket er are Mr, Skertchley’s volume 
on the '' Finland," and Prof, "s ‘Report on the Yorkshi e 
Coalfield. The former of these contains 335 pp., a4 plates, 
and 36 woodcuts, and is published at 27, the inves has 23 PP, 
26 plates, and 125 woodcuts, and yet the price is only 27. 2s, It 
is certainly hard to understand why we should be al. for 
Mr. Skertchley’s volume, if one the size of Prof, Green’s can be 
produced for 27, 2s. One would that books issued with 
the public money would be sold as cheaply as e; and it is 
to be hoped that some friend to Sclence in Par. will ask a 
qein oi he ee ate ee 
these Memoirs shonld be published at such famine 
Oxford Jas. B. BArLEY 





The Sea-Serpent 
p. 286, I observed some remarks 


respecting sea-serpents, and especially noted one passage which 
stated that ‘The age of A is and naturalists 


are now prepared to admit that several distinct kinds of oceanic 
monsters probebly exist." 
I wes to read this statement, as I have for many years 


been convinced that some of the accounts published from time 
to time in the are accurate descriptions of what hos 
actually been witnessed, but I little expected that I should so 
soon be able to forward to you a description of one of these 
creatures, as given by an eye-witness, of whose accuracy there 
can be no question, and whose observations were made when very 


close to the animal. 3 

Busselton is a little sea about 150 miles south of Fre- 
mantle, on the west coest of Australis, situated on the shore of 
Grogaphe Bay, which is sheltered by Cape Naturaliste; the 

ern point of that singular projection on the south-west 
corner of Australia. - 

During the greater part of the year the water of Geographe 
Bay is as smooth as a lak it Is a portion of that vast 
Jalan Ocean which ext unbrokenly to the African coast. 
'The beach is of smooth white sand, so hard at the water's edge 
that it is frequently used as a road for nding or driving from 
Busselton to e; the latter place, a few miles to the north, 
is the station of the Ballarat Timber Company, containing ther 
steam saw-mills, the termination of their railway, and the jetty 
from which large quantities of that im e and valuable 
inber aled aa Sa EO EN HUS ar a railway 


sleepers, 

Last month I heard a report that the sea-serpent had been 
seen near Busselton, and that the resident clergyman had been 
one of the r& Having the pleasure of personal acquaint- 
ance with that gentleman, I wrote to him on the subject, and 
received from him such an int account, that I apphed to 
him for permission to communicate the facts to your paper, and 
verify them by publishing his name. It is fortunate that the 
principal eye-witness was an educated gentleman, who has for 
twentyeeven years been & Colonial cheplain in this colony, and 
whose description of what he saw is clear, simple, and free from 


exaggeration, 

I copy from the letters of the Rev. H, W. Brown the 
follo extracts : — 

“(On Sunday, March 30, I left Lockville just as the sun wos 

ing, on my way home by the beach, 

« afternoon had been oppressively hot, not & breath of 
wind, and the sea was as as a glass, Í met C. M’Guire 
and his wife walking towards Lockville, 

tt Soon afterwards, when abreast of the track to Richardson's, 


I noticed ahead of me what looked like a black lag of wood in 
the water a stone’s throw from the shore, nearly end-on to me, 
and apparently more buoyant at that end; getting nearer, I 
noticed that it was avi/fimg apparently towards vill, and 


soon discovefed that it was moving, leavipg behind it a very 

long, narrow ridge on the smooth water. I then turned my 

horse’s head, and, at a walking pace, kept just abreast of it, un- 
. . 
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noticed apparently HIL I had gained sufficiently on M’Guire to 
make him Í then cod-ced encé ; he turned and came back 
to meet me; but at thersounk of my coo-es the fish started off 


seawards out of sight (under water), and doubled again in-shore, 


but so rapidly as to leave both outward and inward “ridge” on 
the water distinctly visible at once, like a wide V with 

me the idea o£ two fishes, tho one 
ui mr e De ees |e 


, "Not knowing where dt might show up next, but satisfied that 
H had come in ae De ac aaa ca a as 
M’Guire’s attention that aay.. 
Just as I met him thë cime to the values, showing 
ti, when ho War alapa 


gradually more and more of his 
upon and all a realy was in view duin the legth | = 
taper, a long Spar, butt-end, 
abo surface. 


y fins.” 
‘There make an exact tracing from Brown’s letter of his 


— E 4 


Pul d Head, 

ifi was now getting rather tho dark to aee details . 
The fish proceeded towards Lockville, and I turned: 5 
M'Guire seid he would go on to Rockville Jetiy and took out for 


him there, 


4 Whether he saw him again I know not, but M’Mollan, the 


fisherman, told me next that he had seen it about fifty 
from hat Jetty; and IE looken to. him abont feet 
ng. pud COL eee ae t Wie i 


moment MER its whole 


maios yet erm I saw the stranger there were certainly 


: s the year 1848, Hagae a SN of a British 
man-of-war gave evidence tha: within 100 yards of a 
snake which they estimated to 


x bt that 

I trust that your readers will no longer that “the age of 
incredulity " part: Pe! = Oa oA 2 
; Fremantle, W. Australia, May 19, Colonial Surgeon 





great of other = 
premure ce) occu aon 
studies, only a to give a cursory ait 
Tr io pert ooh apes 
creatures 
expaskion a which dun tho direction of of 
ee at which I have agr 


EE 


of day would bulld u 
"esci would account 


[y 24, 1879 
or rising from the the vessels to their extremities, 1t 
seems to me, that the work done in 


e 
matter to the apex of a plant is due to the increase of in the 


daytime ; that then the watery aro eva and the 
solid left deposited in the form vessels of small bore. 
In animals the prostrate rest allows of growth withogt 
the difficulty of resisting gravitation ; it is well known that deficiency 


(perhaps accurately of stunts the wth of 
E tee I bd dudas 


heights 
pedea tei or this fet parts and much more 
in a tropical creeper. I presume in winter the cold 


3 H. P. KNAPTON 





Chemical Notation 


IN Mr. Pattison Mulr’s very interesting article on thermo- 
chemical investigation (NATŲRE, vol xx. p. 8, I find the fol- 


UHR system ot notation which is now employed in chemistry, 


greatest value, is nevertheless far from being per- 

fect; it fails to tell anything the changes in forms of 

energy involved in those changes of @ of mass (matter ?) 
hich 1t formniates." : i 

The author does not Rowers; pose any addition to the 

transformations 


nmal notation for the 
of ike place fn hema tuaformaons, yet ti 


ma parii 
yb done ray ily This states with } clear- 
ieu Ad UA: A molea Ot water De Been. bee He 


benieu, Wel ft lev Gut of acc vine tha Gn fact that in 
P ID 


NO + 92 
is usually v atten HO prt tiiis, ftom the 


point of view of chemical structure, is altogether Fabre 
and Silbermann "UNME tha heat pida dining Hbera- 


toh ere a 
136 heat-uhits, Multipl om peri of tegen ai 
it as a thermo-poajttre axide of 


Gules and gy A NAT 
(HO$ - 34462 6) + O3 + 109040. - ` 


jo Joun Murr EY 


Old Forge, Dunmury, Co. mae! | 


Local Colour- Variation in Lizards 
A vol, xix. 


Mz. Henry HILLYX2 GIGLI ug remarks 

p. 97) thet the common hrard pre- 

sents dark varieties on islets ad ll alenda, A 

case has come under miy observation in the h ogical fauna 

of this co Ames (cnemido ) E, Licht, is 

very common dil over Venezu though it varies consider 

ap a color; iie, dn toe a pad, as om tha 
small islands of eos Roques and w lie a short dis- 


Lait ba hea eee Bath islands have mathie erten 
sive sand beaches, covered with a very 
M taney worde ee Gul Giglio 


watatis msiandis, 
te es eee GE i painfully white in the glaring 
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tropical sun, the black lizards being therefore most conspicuous, 
Prof, Peters, of Berhn, to whom some years ago I sent ens 
of these re called them in one of his letters C: 

iericwor, us Iam not aware of his having published this 
name, I believe he got soon convinced of its true character as & 
melanotic vanety. I may be allowed to add that I have men- 
tioned this case already in my '' Estudios sobre la Flora y Fanna 


de Venezuela" ( 1877), pp. 280, 281, when I also pointed 
cut the difficulty of its tion by the *' le for exist- 
ence” nad Fa ERNST 
Caracas, y 15 1 
Intellect in Brates 
I. Tar following case was witnessed by my friend Dr. Rafael 
^ Villavicencio, of during his sjay dast year in the town 


of Ponce, in the Island of Portorico :— , . 

The little river in the neighbourhood of the town had risen, in 
consequence of heavy rains, and ran with rather considerable 
swiftness, In a certain place it is crossed by a road, where it 
wes forded by & countryman sitting on his mule cari. His 
swam after bat was taken down by the current and 
back to the bank. Then, after a moments hesitation, the 
animal ran some distance up the bank, jumped into the water, 
and managed to reach the other mde just where the road 
creeped frau ths rives, acting thus precisely àv a bostman might 
have done in aunílar circumstagces. 

2. To tby friend Dr. Velasquez Level, a respectable clan 
oF thua. MM ee eart A read ent ot me of 
Margarita, I am indebted for 
the of a bitch. Her owner, for some reason or other, 
had destroyed all the female puppies in two successive litters. 
On her having brought forth a one it was found that there 
were but three male puppies. The bitch, however, was observed 
to leave her whelps occasionally, and to return some time after, 
B followed, she was discovered sucklmg three female puppies, 
which she hed hidden under some brushwood, undoubtedly with 
the intention of saving them from the master’s cruel hands. This 
caso happened in a small place, called Juan Griego, on the 
northern side of the island, i A. ST 

Caracas, May 15 bate 

a 


Intellect in Brutes—& Cat hfd a Mirror 


MANY years ago at Carne farmhouse, where relatives of mme 
were then living, the household cat wes observed to enter a bed- 
room in course of bemg speing-cleaned, 

The looking-glass bemg on the floor the cat on 
confronted with its own reflection and naturally conclud. 
he saw before him a real intrudef on his domain. : 

Hostile demonstrations were the result, followed by a rush to 
the mirror and then meeting an obstacle to his vengeance, a 
fruitless cut round to the rear. This manœuvre was more than 

"once repeated with of course lack of success. Finally the 
cat was seen to deliberately up to the looking-glass keeping 
its eyes on the image, and then when near enorgh to the edge, 





was 
that 


to feel with one paw behind, for the supposed intruder, 
whilst with its twisted round to the front it assured itself of 
the ence of the reflection. 


e result of this experiment fully satisfied the cat that he had 
been the yictim of delusion and never after would he condescend 
to notice mere reflections, though the trap was more then once 
laid for him, Tos. B. Groves 


Butterfly Swarms 


EVEN your varfed ndence from all parts of the world 
has rarely furnished us wih such ir ed complete and 

eresting observation as of Mr. S B. J. 
Skertchly (NATURE, vol. gx. p. 266) on the at Aod 
breeding-giounds of Vanersa cardui, and the almost mechanics] 
impulse and almulteneity with which such a swarm as that which 
he describes free themselves from the pupa-case and set forth on 
their migration. Can any one throw a similar light on the 
periodicity of Cebas edusa! V. cardwi ıs & more constant 
Insect in this peighbourhood then any other with which I am 
acquainted ; but the numbers in June of this year were quite 
unusual. Also we remarked that they were high-coloured 
and vigorous, unlike the ordinary edont hy bedhated speci- 
mens of early summer, As one of your correspondents has 


following touching instance of 


remarked of his neigh ood, so here C. edwsa swarmed in 

1877. It was the insect. In 1878 we had hardly a 

solitary example. The C helice—the pale variety of 

C. edusa—vwnas frequent in 1877. I saw none of C. yale; in- 

deed, have never seen that here, Henry CECIL 
Bregner, 


REPORT OF AN UNUSUAL PHENOMENON 
OBSERVED AT SEA 


que following Report to the Admiralty has been com- 
nunicated to us for publication by Capt. Evans, 
C.B., F.R.S., the Hydrographer to the Navy :— 
H.M.S. Vulture, Bahrein, May 17, 1879 

SIR,—I have the honour to inform you that, at about 
9.40 P.M. on May 15, when in lat. 26° 26’ N. and long.* 

3° 11’ E., a clear, unclouded, starlight night, Aicturus 
eing within some 7° of zenith, and Venus about to set; 
wu north-west, force 3, sea smooth, with slight swell 
from the same direction; ship on starboard tack, heading 
west-south-west and going knots, an unusual phe- 
nomenon was seen from the vessel. 

I noticed luminous waves or ions in the water, 
moving at great speed and passing under the ship from 
the south-south-west. On looking towards the east, the 
appearance was that of a revolving wheel with centre on 





that bearing, and whose spokes were illuminated, and 


looking towards the west a similar wheel appeared to be 
revolving, but in the opposite direction. I then went to 
the mizen top (fifty feet above water) with the first heu- 
tenant, and saw that the lomitous waves or pulsations 
were really travelling parallel to each other, and that 
their apparently rotatory motion, as seen from the deck, 


-was caused by their high speed and the greater rend 


motion of the nearer than the more remote part of the 
waves. The light of these waves looked homogeneous, 
and hghter, but not so sparkling, as phosphorescent 
appearances at sea usually are, and extended from the 
surface well under water; meyit "p the white bottoms 
of the quarter-boats in pat : judged them to be 
twenty-five feet broad, with’ dark intervals of about 
seventy-five between each, or 100 from crest to crest, 
and their period was seventy-four to seventy-five per 
minute, giving a speed roughly of eighty-four English 
miles an hour. . 

From this height of fifty feet, looking with or against 
their direction, [ could only aiscnguieh six or seven 
waves; but, looking along them as they passed undei the 
ship, the luminosity showed much further. 

The phenomenon was beautiful and stoking, com- 
mencing at about 6h. 3m. Greenwich mean time, and 
lasting some thirty-five minutes. The direction from 
which the luminous waves travelled changed from south- 
south-west by degrees to south-east and to east. Dunng 
the last five minutes concentric waves appeared to 
emanate from a spot about 200 yards east, and these 
vibe nd puer waves from south-east did not cross, 
but app to obliterate each other at the moving point 
of centact, and approached the ship, inclosing an angle 
about 90°. Soundings were taken in twenty-nine fathoms; 
Stiffe's Bank, with to twenty fathoms, being west 
about one mile. The barometer was already at 29°25 
from 8 to 12 P.M. 


At B ran 10.15 PaL — Aixinight. 
Temperature of air n." 3 .. 83 
Temperature of se&-water... 84  .. 82 .. 82 


I observed no kind of change in the wind, the swell, or 
in any of the heavens, nor were the compasses dis- 
turbed. A bucket of water was drawn, but was unfortu- 
nately capsized before daylight. The ship passed through 
ouly-loo fish spayn on the evening oF the 15th and 
morning of the 16th inst—1 have the honour to be, Sir, 
your obeditnt servant, . 

J. ELIOT PRINGLE, Commander 
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l GENERAL RESULTS OF EXPERIMENTS ON 


"wheels only. 


FRICTION AT HIGH VELOCITIES MADE IN 

ORDER TO ASCERTAIN THE EFFECT OF 
‘BRAKES ON RAILWAY TRAINS 

“THE experiments were made on tHe Brighton Railway; 

with the assistance of Mr. George Westinghouse, 

with & special four-wheeled van constructed for the pur- 

pose; it was attached to an engine, and was run atvarious, 


. speeds, during which time various forces were measured 
by selí-recor d ometers. The principle gf these 
d ometers 1s that the force to be measured acts on a 


piston fitting in a cylinder full of water, and the pressure 
of the water is measured by a Richards indicator con- 
nected by a pipe to the cylinder ; thus, as the drum of the 
indicator revolves, diagrams are i rang giving the force 
acting on the piston. The advantages of this method are 
obvious, because the indicator can be placed at any 
convenient point and the inertia of the water tend 
to make the pencil keep a ition corresponding to 
the mean force. A detailed descri tion of the con- 
struction of the dynamometers has 

Proceedings of the Institution of Mechanical Engineers, 
but would occupy too much space in this psc of the 

ats. 

Brake blocks were applied to both pairs of wheels, 
but the dynamometers were attached to one pair of 
The greater number of experiments were 
made with this latter pair of wheels, the second pair bein 
reserved for special experiments when the van was slip 
from the engine. 

The levers-for bringing the brakes into operation were 
so arranged that the brake blocks were applied on both 


iven in the 


sides of each wheel, end the pressure was eq distri- 
buted between the four brake blocks, acting on the pair 


of wheels, 


-over the braked wheels at each moment d 


The dynamometers above mentioned registered-(1) The 
pressure applied to force the brake blocks against the 
wheels. (2) The friction which took place between the 
brake blocks and the wheels, due to that pressure, mea- 
sured by the effort made by-the revolving wheel to cause 
the blocks to révolve. (3) The weight on the MET 

e ex- 


‘periment, which, added to the weight of the wh axles, 
and ab gs, gives the weight for calculating the adhesion. 
1o T é tractive force exerted by the draw-bar. (5) Two 


rae speed-indicators were used, designed b 
Mr. Westing Sus, ue instrument being attached to each 
pair of wheels. is instrument has been repeated] 
tested, and was used at the brake trials on the Nort 
British Railway and on the German State Railways. It 
consists of a small dynamometer made on the same 
inciple as that just described; it measures the centri- 
Egal orce of two weights, which are made to revolve by 
a strap from a pulley on a shaft driven by friction-gear 
from the pair of wheels to which the brake was ap- 
piei a Richards indicator is used, as with the other 
ynamometers, As the cen force varies as the 
square of the velocity, the s is got by taking the 
square root of the ordinate at any point of the indicator 


diagrams from one speed indicator showed the 
of the pair of wheels to which the brake was applied, 
and therefore the velocity of the train at the moment of 
applying the brake and subsequently, provided there was 
no slipping. Any variation in the speed-diagram was 
due to wheels slipping, and shows to what extent and 
in what way the brake acted to stop the wheels. The 
diagrams Corn the other s indicator showed the 
pe of thé unbraked wh A Bourdon gauge, with 
face divided in such a way that the hand showed the 
Ta in miles per hour, was attached, for convenience, to 
Westinghouse -indicator. As a theck upon 
these, two of Mr, Stroudley’s speed-indicators were fixed 


The 


side by side in the van ; one attached to the axle be- 
longing to the braked wheels, the óther to the axle which 
was running free. These indicators do not record the 


The indicators were all placed on a table in the centre 
of the van, and their drums were niade to revolve by the 
cords being wound up on pulleys on a shaft, which was 
turned at a uniform rate by a water clock. ` This clock 
merely consisted of a pl sliding in a cylinder through 
a water-tight packing, and loaded with a heavy weight ; 
it was wound up by connecting it with the accumulator 
which supplied the dynanometers, and at the beann of 
each experiment a small cock was opened which allowed 
the water to run out and the weight to fall, thereby 
turning the indicators round at an ascertained uniform: 
speed. Thus, while the ordinates of the di taken 
from these several indicators show the various forces, the 
abscissse show the time occupied in the iments, 

In most of the riments the tyres were of steel, and 
ex erc teen o ae Some experiments were 
made with wro iron blocks, but the resylts were not 
uniform or Mit uiui, 

Numerous di 
but it will 
arrived at. é 

It is convenient in looking at the question of railway- 
brakes to consider first, what is the pra of a brake? 

A train through the adhesion of the wheels of the 
locomotive acting on the rails, slowly accumulates energy, 
and for each ton of sen in the train, the accumulated 
energy is equal to 120 foot-tons at 6o miles per hour, 53 
foot-tons at 40 miles per hour, and 30 foot-tons at 20 ` 
miles per hour. Thus, for a train of fifteen vehicles, 
weighing 200 tons, the oeny a 60 eee ay hour is 

a distance of one foot. 


were taken with this a paratus, ` 
ce here to give the pene) results 


equal to 245000 tons falling 

After a train has attained the desired the reasons 
for stopping it may be of two kinds: (1) at prearranged 
places for convenience ; and (2) forthe prevention of acci- 
dents or for mitigating the consequences if accidents are 
unavoidable, < 

To stop a train for the first reason requires but a 
limited amount of force, which may be applied in: any 
crude manner. å : 

For the prevention of accidents, however, there is 
required :— 

a. The instantaneous application of the greatest pos- 
sible amount of retarding force. 

&, The continuous action of this force 
tum of the train is destroyed. p 

The retarding force used in practice ts that due to the 
friction resulting from the forcible application of pieces 
of metals or wood (brake blocks) to the tyres of the 
wheels ; this friction ımpedes the rotation of the wheels, 
and tends, through the adhesion of the wheels to the 
rails, to destroy the energy stored in the train. The re- 
tarding.force is therefore limited to the resistance obtaln- 
able between the wheels and rails. E 

It was at first customary to attach to a train, for pur- 
poses of retardation, a certain number of vehicles with 
extra weight, to which the brakes were applied ; but since" 
the question of retardation has become better understo 
brakes have been applied to every vehitle, the means o 
applying these brakes being placed in the hands of both 
the pnei and the guard. The reason for this is 
that the maximum amount of r force can be 
obtained only b applying brake blocks to every wheel in 
the train, each block being pressed with sufficient force 
to produce a resistance to the rotation of the wheel just 
equal to the gæeatest possible friction between the wheel 
and the rail This greatest possible friction occurs when 
«he adhesion of, the wheel to the rail is just about to, be 
overcome by the superior effort ef the brale blocks, which. 
effort, if further increased, immediately begins to stop~ 
the rotating movement of the wheel, and thus causes it 


until the momen- 
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to slide upon the rail. The experiments were made with 
the object of measuring the force thus brought into 
action, 
The first result of the iments was to show con- 
clusively that the retarding eifect of a wheel sliding upon 
Miles ' 
NO], 
M om Eaperiment N?17. . 
R Lp aie ska 
~È, 


* "im 
/ 


i D. 






kaad 


45 Sec. 


a rail is much less than when braked with such a force as 
would just allow it to continue to revolve. 

The annexed copies of two sets of diagrams (No. 1 
and No. 2) taken during the experiments show, more 








clearly than can be explained, the difference in the re- 
tarding force befpre the wheels begin to slide upon the 
rails, and after. These two experiments were made with 
a single van slipped from the engine, the brakes going on 
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tion from thf engine took ecd aides along the rail or, as it is usually termed, 
speed of the van at each | skidded. ‘Bhe retardation is then no longer due to the 
is at the left side. Pisthe | friction between the brake block and the tyre of the 


wheels; the vertical height of P by the scale on the right 
hand multiplied by 240 gives total pressure in pounds 
on the four blocks, Fis the fine Showing the retarding 
effect of the four blocks upon the one pair of wheels 
before the wheels be to slide upon the rails; and f 
shows the effect whilé the wheels were sliding upon the 
rails. The vertical height of F or f, according to scale B, 
multiplied by 60, gites the retardation in pounds. It will 
he seen that the stop was made in half the time with the 
wheels braked but not skidded of that required when the 
wheels were skidded. R i inteso 

The accompanying Diagram 3 shows in another way 
the nium m retarding effect of the brakes when 
acting on the revolving wheels and when apphed with 
sufficient force to skid the wheels. 

This experiment was made by keeping the van at a 
uniform speed on a rising gradient of 1 in 264—the hine T 
shows the strain on the ds bar during the experiment. 
The line S shows the speed of revolution of the braked 
wheels, when the revolution was checked and the friction 
diminished as shown by the line f; the strain, T, on the 
draw-bar diminished in a corresponding ratio. 

From this it is evident that the re tion which arises 


`| when the wheel is sliding on the rail is far less than the 


retardation produced by the effect of the brake blocks 
when applied to the wheels so as to allow the wheels to 
continue revolving. 

' In order to e this it is necessary to consider 
the general action of railway brakes. When a train is 


br O. 
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moving at a given velocity the adhesion of the wheels on 
the rails causes them to revolve; every point on the 
surface of the tyre moves round at the same rate as that 
at .which the train itself is moving forward; but 
such point in relation to the forward movement of the 
train comes successively to rest at the moment when it 
comes in contact with the rail Now when the brake is 
applied with a slight pressure only, the wheel continues 
to moye round at the same rate as that at which the train 
is pases but it moves with more difficulty, and this 
in difficulty in moving is shown either by an in- 
crease in the tractive force required to keep up the for- 
ward motion, or, in cases where the accelerating force is 
not kept up, by the tendency of the moving mass to come 
to rest in a shorter time than would otherwise be the 
case. But if the pressure with which the brake is 
applied be increased, a point is reached when the friction 
between the brake block and the wheel first approaches, 
then equals, and finally exceeds, the adhesion of the 
wheel on the rail When this happens, the’ wheel first 
ns to revolve more slowly, and then ceases to revolve 
is 


Kamwioé 1534583733058 
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pressure against four blocks acting upon one pair of | wheel;. but the vehicle is transformed for the time from 
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a vehicle on wheels into a sledge, and the retardation is 
due to the excess of resigtance which is produced by 
making the vehicle slide alpng the rails over that pro- 
duced by making the vehicle move forward on wheels 
revolving freely. . 
The reason why the retardation caused by the brako 
blocks applied to revolving wheels exceeds that caused 
* by the skidded wheels became obvious from the fact next 
overed, viz, that the coefficient of friction between 
the brake blocks and the wheels varied inv: accord- 
ing to the speed of the train, a a ns proportionate 
percentage of brake-block pressure being required to 
obtain a given amount of friction at high s anda 
lower pressure at lower speeds, This is illustrated by 
e the Diagrams 4, 5. In these diagrams P represents pres- 
i N*5. 


n 
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sure, F friction, and S speed, measured on the respective 

scales at the side to be corrected by the multiple before 

mentioned; it will be observed that the ratio of F to P in 

Diagram 4 with a speed of eleven miles per hour is much 

larger than that of F to P in Diagram 5 with a speed of 
-five miles per hour. 

e following table the coefütient of friction 


shows 
obtained from these experiments at varying speeds 
between cast-iron brake blocks and steel tyres :— 


























No. of $ Velocity. 
ats 
mean is io Miles per Foe per 
É 12 6o A 88 
e ! 55 81 
5 5o 7 
77 45 d 
i 40 59 
= | 8 | § 
7o 25 En 
20 29 
3 I5- 22 
54 IO 144 
. 7i 1I 
20 Under 5 Under 7 
Just moving 
Fleming Jenkin ... | pd 
Static friction (Rennie) 
180 lbs. per square inch — 
336 lbs. per square inch e— 








If the position of the brake-blocks were always tho 


* 


same at the same speed, some simple rule might be 
deduced which would give the pressure required at each 
s for obtaining a certain amount of retardation ; but 
when the speed of the van was kept nearly uniform by the 
effort of the engine, the friction of the blocks decreased; 
and this occurred notwithstanding a continued increase 
of the brake-block pressure: showing pa Fein some 
cause not yet fully determined, the holding-power of 
brake-blocks at all is considerably less after some 
seconds of application than when first applied. This 
peculiarity is illustrated by Diagram 6, and is also 


«50 


N? 6. 
p 


woe res 


| .m 
Aper . 
LU Y 











VT 


Seconds d 125 J3rrdgdddddun ween waa ey 


apparent in Diagram 5. Hence the question of the 
proper amount of brake-force needed at each instant, 
d the time réquired to stop a train, is still further 
complicated by this decrease which occurs-in the co- 
efficient of friction after the brakes have been applied, 
and which results from the time during which they are 
kept applied, irrespective of any change in speed. This 
decrease in the coefficient of friction is shown in the 




















following table :—' 
Coefficient of Friction as affected by Time 
e 
Coefficient 
A page at come | After After After Afr 
ee of expen: bia d sleet zode. sads: 
ment. 
20 18a 15g "133 |e "116 "099 
27 '171 '130 “IIQ .o8I "oz 
37 "152 bra "083 "o69 =. 
47 '132 a "070 — = 
‘072 *063 *o58 di — = 





Diagram 7 shows the curves of this decrease ob- 
tained from a few of the iments, It would seem 
as if the coefficient of friction due to each speed becomes 
nearly uniform after a certain number of seconds. have 
elapsed. The experiments were, however, necessarily 
limited to something between twenty and thirty seconds. 
each, so that this point has not been fully determined. 

The decrease in the Cuefficient of fiiction, arising from 
time sometimes overcomes the increase in the coefficient 
offriction arising from a d se in speed; especially 
when, either from the stop being on a descending gradient 
or from a small proportion of the train only being fitted 
with brake power,the train takes considerable time in 
coming to rpst. Therefore, a higher brake pressure is 
required in such cases than when the stop is made in a 
short time. . . a) 

The accompanying diagram (8) shows a uniform 
force of friction with a practically uniform ga as ob- 
tained by means of an increasing brake-block pressure. 
The line P, shows the pressure,-F the friction, and S the 


‘ 
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which decreased slightly duri ‘ the imen 

Fx a are aaa aa Nanas 1 ihe cobe of 

friction had it not been counteracted by the element of 

time. - 

There is nothing unnatural in the fact that friction de- 
i meee Friction is mechanical work; it re- 
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quires a definite force to move a body which is in contact 
with another, and such movemenf causes a perceptible 
wear of the surfaces in contact. The manner in which 


fact the surfaces in contact are not perfectly smooth, 
but i , alth this irregularity may not be dis- 
tinctly to the naked eye, These surfaces, if exa- 





t e 345687 8 B :.Oq4V GM SETH O S0 IN BENET 


mined under a sufüclently strong microscope, would be 

found to [^ sorfewhat as represented in the accompanying 
9. 9. s lj 

anew, S DP IUD. De miare In iie directia of the 

w, 8, by a force, P, the point, a, of the upper surface 

would mount the incl, form by dis corespondiug 


portion of the ‘lower bofly, until it reached its summit 
at a; from this moment ie wone begin to descend 
the next incline, from g to provided the force, P, 
acting in the direction of thb arrow, S, would leave -it 


| 
time to do so, the ingline from 4 to c would have to be 


a certain amount of resistance 
y traversed the distance dc. 
if we increase the speed in the direction of the dart 8, so 


“that the body will require less time to traverse a'd than to 


fall through g4, suene d won Do arrive at c but 
at some point, /, and then only the portion of the 





jx ` 
A wets ANN N e A. 


incline # c would have to be mounted, ipg a smaller. 
amount of resistance than in the This 


ormer case, 
flldstrates what occurs.? * 


resistance occasioned by the rotating wheel js only limited 

the adhesion of the wheel on the rail, and this, as 

dy shown, is the same as static friction, since the 
point of the wheel is stationary as the forward 
movement of the train at the moment it touches the rail ;. 
whilst when the wheel is skidded and slides, the friction 
is that due to the speed at which the wheel moves on the 







and is therefore less than the other. 
^ > DOUGLAS GALTON 
(To be Shiinued.) 
4 
AL NOTES 
On Monday the phical Society held an- 
extraordinary ge hall of the Sorbonne, 


for the reception of 
lorer. We understand that 
Pacien N. B. Wyse have both 
onik meeting of the British iation at Sheffield, 
and will give accounts of their recent explorations in Africa 
and the poe Isthmus. Some other very inter 
papers, we hear, are in preparation for the geographi 
section, over which Mr, Clements R. Eripe 
side. - i s 
TH» principal novelty in this month's Petermann's 


M: ~ On thie, Geographical 
Distribution of some Plague Epidemics,” y Dr. Carl 
Martin. Dr. Emin Bey has a short paper “On the 
River Obstructions of the Bahr el Jebel,” and wé regret 
to say, Dr. Gerhard Rohlfs writes engari on June 
10, that he has resigned the leadership of the i 
vss apt ee 

e reaching the Congo by starting from Tripoli 
Dr. Rohifs gives as his chief reason for Rugs Or. 
length of time the expedition is likely to last, and the 
value of even a single year at his age. He has, however, 
done his best to remove all difficulties from the way of the 
expedition in setting out, and these have not been few. 
He propose Dr. Stecker to succeed him, and hopes the 
1 This SThrstration ia taken from an article in the C, E 
Gases by Kripe rdc 


Pinto, the African ex- 


x 
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Society will ap Though Dr. Rohlfs resignation is | 4,747 feet. Only a.small portion of the island is culti- 
to be regretted, he cannot*be blamed, and we trust the | vated, but of the rest, which is covered with the primeval 


expedition will be able: to, carry out its original pro- 
gramme. 
- THE French Government will present to their Par- 
lament a bill for taking preliminary steps in order to 
establish a Soudan railway from ers to Senegal, wd 
Timbuktu, An official commission bas been appointed 
to report on that subject. : . . 
- Tux Ewginering and Mining Journal state —At a 
late meeting of the New York Academy of Sciences, Prof. 
Arnold ea of Princeton Coll presented before the 
Section a paper upon e Topography of the 
” containing the.results of Sereno of study 
of these mountains and which he is about to publish. 
From the contents of this interesting paper, it will appear, 
that this of country—in the. midst of the oldest 
settlements, and long celebrated as a summer resort—has 
Que day? fr Det Coro within che Dat few cannes 
y; for . t, withi past few summers 
basa diced ebd named an extensive grou of 
mountains risi ini peaks in korne cases OPET 4 cco eet 


rising 
h (the “Southern Catskills,” or *'Shandakeens"), |- 


are not laid down on any map, or described in any 
gazetteer. These works of relereice refer to this region. 
as “a hilly country," merely, and the fact that it contains 
mountains higher than the true Catskills, is quite new to 
sclence, and it has been reserved to Prof. Guyot to make 
an idee d aaa discovery in the very heart of 
the State of New York. - For the paper is ertenso our: 
readers are referred to the Proceedings of the Academy, 
and for a fuller abstract, to the Amsrican Naturalist for 
July, to which we are indebted for the brief notice here 
given. : ; 

CAPT. JAMES B. EADS, who is constructing the jetties 
to deepen the channel at the mouth of the Mississippi 
River, has written a letter to the Nsw York Tribwne, in 
which he proposes to substitute for the contemplated shi 
canal across the Isthmus of Darlén a railway by whic 
the largest vessels maybe conveyed across in twenty-four 
hours. This project heiclaims to be entirely practicable; 
and says it would cost siderably less than the canal, 
and might be completed. in three or four years The 
ship ead be 











by al usual hydraulic 
methods, and he "hat are prac- 
ticable, and. with preca: vw ining. He 


recommends turn-tables į e railway 
where changes of directi 
cradle, to oarry the ship should be 
about 100 feet long, and each secticn 
200 wheels, some of them driving w. 
engines. The weight of the largest meri 
their cargoes would not exceed 10,000 tons. Such 
à vessel "po Eads wee place on abe th 
1,000 W earing on eight or 
ah wheel would support about 12 tons He 
thinks his plan entirely practicable, and urges x very 
strongly. . Indeed the scheme adopted at the 1ecent con- 
ference for an interoceanic canal meets with no favour in 
America, and Mr, Troutwine thinks it will never be 
finished, the difficulties aré so great. Perhaps national, 
as much as .engineering reasons, influence American 
opinion on the subject. 

DR H. A. A. NICHOLLS, who, re believe, is Surveyor- 
General of Dominica, has addressed to the Colonies and 
India some notes of considerable interest on that little- 
known islamd and its boiling lake In many pamar 
tells us, fine undulating uplands eatend from the heads of 
the valleys far into the interior, ard one runs across the 
broadest part of the island at an elevation of 800 feet 
above the sea, area many thousands of acres of 
fine, well-watered land, with a virgin forest of lofty timber 
troas. The chief mountain peak reaches &.height of 










apical work wil be published 


that of Montpellier, which has assum 
Languedocienne de 
about every two months, w. 
for the last number runs to 180 pages. Tt contains, among 
other matter, observations on the creation of an inlan 
_sea in the Eastern Sahara, and papers on Natal, the 
Transvaal, and Zululand, and on the River Ogowé, as 
well as a summary of M. Soleillet’s account of 
attempt to reach Timbuktu, vid Ségou. 





forest, tracts are suited for the of coffee, 
cocoa, Pies limes, and other tropical products, The 
Boiling e, which is at an elevation of 2,425 feet above 
the sea, has been visited on three occasions by Dr. . 
Nicholls, who, on his second visit, ascertained that the 
temperature at the edge was 180° F., ually increasing 
eae a e lake was "n SETA 
times an ọring party organised an . 
Watts, a colonial magistrate, and Dr. Nicholls. PY hey 


.thought they were its discoverers, but it has been found 


that. the volcano is mentioned in a very rare medical work 


published in 1797. 


PROF. GEORG GERLAND concludes in the current num- | 


ber of G/obus a long and elaborate examination into the 
future of the American Indians) The conclusion he 
comes to is that facts do not warrant the inference that 
the Indians are dying out, nor that they have been dele- 
teriously affected by 


contact with civilisation. 
IN the course of this month a highly interesting geo- 
Kar Graeser, of 


ienna, by order of the Austrian Minister for Education. 


Its author is Prof. Friedrich Umlauf, and its title Wander- 
ungen durch die oesterreichisch- i 
landschaftliche Characterbilder in 
und geschichtlichen Bedeutung.” 


e Monarchie ; 
geographischen 


THE second International Congress for Commercial 


Geography will take pue at Brussels from September 27 
to Ooto t 


I next. will be divided into five sections ; 


the first will consider commercial routes and exploring 


itions, the second natural and artificial products, the 


third and fourth questions relating to emigration, colonisa- 
tion, and instruction, while the 
voted to the discussion of general questions. 


section will be de- 


HERR CARL BocH, who has now finished his natural 


history exploration of the western highlands of Sumatra, 
is about to explore, on behalf of the 
the north-eastern part of Borneo—the district of Koetal. 
There is-a powerful and friendly Sultan at Koetai, who 
has been 
possible assistance to Herr Boch. 


tch Government, 


uested by the Dutch Government to give all 


ONE of the newest of*French g phical societies, 
the title of Société 
ow publishes a Bulletin 


hie, n 
for size is imposing enough, 


s recent 


system of 


A NEW project for the construction of a : 
ack Sea is 


canals conn the Caspian Sea with thé 


now being considered by the Russian Government, and 


is discussed in a recent number of the Journal of the 
Russian Imperial Office for Public Works of Communi- 
cation. The author of the new project, is the engineer, 

M. A, Damloff. He pro to construct (D a canal of 
some 300 versts in lengl, from the River Terek to the 
water-shed of the River Manytsch, whichconnects the Don 
with the Caspian Sea, but the bed of which is generally 
dry ; (2) a canal of about 320 versts, from the mouth of 
the River Kalans (a tributary to the Manytsch), eastward 
to tbe o Astrachan ; (3) a canal from the same 
spot, westwartl to the Don (about 350 versts) ; (4) a branch 
from the eastward canal to the Serebriakogeskaya Station 
on the Caspiaw Sea ; (5) a branch from the westerly canal 
to the Xjack Sea. Other Russian news states that the 
Govemment has commanded tbe Khan of Khiva to 
furnish 5,000 workmen for the, works connected with 
directing the Oxus River into the Caspian Sea. 


€ 
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PROF. MOEBIUS ON THE EOZÓON QUESTION 1} structure of these animals, Fig. 12 represents a longi- 
: ` -IL - tudinal section of Timoforw? backlatus, magnified 150 
H^c described the Eorðon sufficiently to enable | times. -This foraminiferal i frequent 


es occurs very y 
the reader to follow its -comparison~ with fora- Upon tiie coal rests of tbe Samoan Taianida ty he c. 
minifera, Prof. Moebius proceeds to the description of the | Its shell consists of e'bi-convex middle part, from?which at 








least four or five spines radiate, all of which are situated | in the principal plane of the body of the shell. At C two 
* Continued from p. sy% shells of Zzwoforts are drawn, magnified three times, 


e * 
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the next 






' In the çentre of the larger figure we see the globular | germ-chamber of the animal (Ka) round which 





«chambers i by. 

queue (G); partly by pore-canals (P) Through the 
term matter a canal-system is extended, 
«which in the long arms of the shell ends in man 
minute canals opening to the surface (K/). "Through 
eS e a Ko EUER 


tinous body-substance hà. animals, is in commu 
nication with the outside. ded, 
granular sarcode filaments are represented (S, S); these 
are the so-called pseudopodia. At C we see two 

-chamber-linings with adherent linings of e-canals, 
magnified 350 times; at d are drawn chi ducts 
from the canal-system in the int matter, also 


ment with dilute chromic acid. Fig. 13 represents a 


-ate by means of pore-canals (P P). Between tho cham- 
‘bers there is a deposit of intermediary matter (Z). 
into which ramified canals are penetrating. Fig. 14 shows 
five magnified 500 times. Here it 1s seen dis- 
tinctly that they are round tubes: sepa-ated by calcgreous 
matter. Some of them ‘are partly filled with a dark 


material. 

According to Dawson and Carpenter the limestone of 
the Eozbon represents the shell of the Eoxz5on ani and 
the serpentine the material filling the chambers. us 
the serpentine now takes the place of the sarcode which 
once lived in these chambers, and which from its sub- p > 
stance secreted the lime as a shell The serpentine x ^. 
patches of the fossil Eozüon, according to this view, have SAY 
‘the same shape and size which the separate chamber 
bodies of -the living animal possessed when fully ex- 
tended. . 4 

The se fibres of the bands lying between the lime- 
stone and the serpentine, according to Dawsen and Car- 4T 
penter, are the siliceous filings of the minute canals | _ Tia. 35. Re ; " 
through which the sarcode body could send pseudopodia- | and the ramified stems in the Hmestone are -siliceous 


magnifi 
filled with sarcode. The "TES chambers communi- 
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fillings of canals in which the EozSon sarcode extended | impression of a genetic succession, as is the case with the 
` through the calcareous intermediary matter. chambers of spiral foraminifera, —. 

Dr. Carpenter represents this view of the different | 2. The fibres, forming band-like spaces between the 

of Eozdon by a systematic drawing, which we give | serpentine and the limestont are supposed to be the 
in Fig. 15. K, K are two rows of — : 
cliambers fil with serpentine. The j 
narrow parts between the chambers 

nd to the round passages of 

foraminifera, In the lower row of 
chambers, at G, the communicating 
passage between two chambers, is 
divided into three narrow ducts by two 
plates which lieembedded here. P, P 
represent the walls of the chambers 
penetrated by the fine pore-canals, in 
the places of which in the real Eozbon 
fibres of chrysotile are now situated. 
Z, Z is the interm matter of 
the Eozton shell, into which the rami- 
fied canals (St) (the' present stems 
of the Eoz5on) aré protruding. To- 
wards the left, at ¢, a chamber duct 
is represented,- which unites - two 
chambers of different rows or layers. 
"Chamber ducts of RE. in 
Trnoforus baulatus (Fig. 12 in- 
stance, and also in other ie fora- 
minifera, 

Prof. Moebius then to com- 
one by one the different parts of 
n with those parts of forami- - — Fm. g. 
Bau rd: ae Es s posed silic fillings of fin -canals which penetrated the 

Dawson and Carpenter are su to cor- ceous of fine pore w. p 
respond, ? P m P . - | calcareous cheniber walls OF the Eozoon shell. Un 
: I. If the patches of tine -are the filling materials The pore-canals in the chamber-walls of foraminifera 
of the Eoroon chambers; then they represent their cavities | are cylindrical tubes, separated by calcareous intermediary 
plastically in a similar way, as -the 
stone kernels of echini, poda, and 
ammonites represent the interior cavi- 
ties of the shells of these animals. - 

The relative sizes of the sérpentine 
patches vary very much. . The longi- 
tudinal axes of the largest one» are 
about thirty times as as those of 
the smallest. Their absolute siges vary 
from a few- millimetres in length and 
€5 mm. in height, to 20-30 mm. in 
length and 5-10 mm. in height.: . 

‘The serpentine patches of Eozton 
are in form and arrangement, as well 
as in relative sire, very unlike the 
. chambers of most foraminifera, In 
their shapes none of the fundamental 
forms are reproduced again and again, 
which in all the chambers of. a fora- 
minifera gpecies point back to one and 
the same law of formation. . Neither 
the fundamental shape of a ball or 
lentil, nor the shape of a crescent or 
sickle, which occur in the different fora- 
minifera species, form the basis-of the | 
serpentine patches of Eozóon. Yet 
there is a certain regularity in their 
shape and arrangement. Frequently 
they have contours aimilf&r.to crystals . 
of olivine (Fig. 10). Generally they 
form concavo-convex layers which are GM E . : 
Bd adis and are separated by layers mand : S 
oflunestone (Fig. I). In'many pieces ° ; Fia. 18. 
an increase jo size of adjacent ser- ; 
pentine patches in‘ one direction may be observed. Iħ [ matter. Thus every tube runs zro/a/«d through the 
many others ball-shaped or oval serpentige patches | chamber-wall (Figs. 12, 13, and 14} The fibres of the 
are arranged in such a manner that they form a spiral | Eozoon, however, are prismatic needles or little ed 
(Figs 3and 4. But this arrangement does not give the | which are situated close together (Figs. 10 and 11), an 
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therefore they cannot rep tke fillings of cylindrical 
tubes in another materi In no sections, neither in 
those which cut thfough them at right angles, nor in 
others which exhibit them obliquely, ae in those which 
are parallel to their axis, any traces of an ey 
substance separating the single “fibres can be foun 
Also in polarised light the fibre bands appear altogether 
homogeneous and consisting only ofore kind of material. 
The pore-canals penetrate the chamber-walls of the 
foraminifera in such a direction that to the sarcode” fila- 
ments, which, as pseudopodia are sent forthe from the 
chambers into the water outside, they offer the shortest 
possible way (Figs. 12 and 13). us as a rule they lie 
. at right ee to the inner and outer surfaces of their 





Fia., r9. e 


chamber-wall, as long as this continues to get uniforml 

thicker by the deposition of regular layers. If the thick. 
ening of the chamber-walls takes place in an irregular 
manner, then it often happens that the pore-canals are 
curved ; yet even in this case the tendency of the sarcode 
to reach the outside water through the new thickening 
layers of its chamber-wall by the shortest possible way 
,becomes apparent. This law is manifest even with the 
simplest forms of foraminifera, the chambers of which 
are not even of regular shape and arrangement. Fig. 16 
illustrates this; it represents a section of Carpenteria 
[eg penal magnified 120 times; K K are chambers, 


to correspond to the pore-canals of foraminifera, a similar 
organic ity i$ altogether missing. It is true that 
in many they radiate from the surface of the ser- 
tine patches, which are supposed to be the fillings of 
oraminifera chambers, at right les towards the lime- 
stone; yet the direction of the es in these places 
cannot be said to represent the direction of the sarcode 
of a foraminifera species, because in adjacent parts the 
direction of the fibres does not always obey the same law, 
and because for great distances in the fibre bands all the 
fibres retain a parallel direction, no matter whether they 
lie at right angles, de Weed or even tially to the 
serpentine patches, is shown in lig. 17, repre- 
senting a section of Eozöon magnified ninety times; in 
the centre is a serpentine patch, S, surrounded almost on 
all sides by parallel chrysotile prisms ; above to the right 
there is a smaller patch of serpentine, surrounded by 
chrysotile fibres of the same direction. e pseudopodia 
of a living sarcode mass, which once took the place of the 
serpentine, cannot therefore have determined the direc- 
tion of the fibres; on the contrary, their eliam points 
to an inorganic origin, because it is independent of the 
curvatures of the boundaries between serpentine and 
limestone. ! 
3. The stems in the limestone of the Eoxóop are su 
poea to Porio irean iac ud ramified canals in the 
termediary matter of the Eozoon shell In good sections 
the stems generally look brownish in transmitted hght; 
whitish or colourless ones are much less frequent: Their 
shape, sire, direction, and quantity extremely, not 
only when different sections are com but very often 
already in different parts of the same section, even if this 
measures only a few millimetres in length and breadth. 
The stems may lie so close together that the spaces inter- 
vening are hardly larger than their own diameters (Fig. 
18); often they are ted by wide intervals (Figs. 5 
and 18). Sometimes they run parallel (Fig. 18), at other 
times they radiate from one or more points, or assume 
the shape of feathers (Fig. 79). They touch the boun- ` 
daries of the limestone_or are imbedded in the midst of 
this (Figs. 5 and 18); they are simple (Figs. 18 and 19) 
or ified (Figs 5, 9, 10, and 18), long and slender or 
short and broad. They terminate in fine points or in the 
shapes of clubs or spoons. They are due Did bent into 
knee shapes, curvy like, waves, or folded and twisted 
i 1 


E erm y. : 

eir sections generally have sharp edges; round or 
elliptical sections, like dose of the ramified canals of 
foraminifera, are rare amongst them. The sixes and 
shapes of successive sections of one and the same stem 


may also tet considerably. > í 

Érof. Moebius concludes his treatise with the following 
characteristic sentences :—“‘ My task was to examine 
EoxSon from a biological point of view. I commenced it 
with the expectation that I should succeed in establishing 
its organic origin beyond all doubt. But factg led me to 
the contrary. ant saw the first beantiful stem-systems 
in Prof. Carpenter’s sections, I became at once a partisan 
of the view of Professors Dawson and ex; but 
the more good sections and isolated stems Í examined, 
the more doubtful became to my mind the organic origin 
of Eoz5on, until at last the most magnificent 'canal- 
systems' taken all together and closely compared with 
foraminifera sections ched to me nothing but the 
ino ic character of tostontover and over again. 

“in the minds of other zoologists, while showing them 
a series of my finest Eozbon sections, stem preparations, 
and foramini sections under the microscope, I have 
repeatedly in*the course of an hour called forth these 
mental Fre rir bones I ped through in the 
*course.of & long period of investigation. 

er am, heartily sorry that, by way of thanks for the 


extremely kind which Professors Dawson and 


pore-canals: 
In the direction of the Eozöon fibres, which are supposed | Carpenter have given me in these investigations by 


e’ 
. 
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sending me beautiful Eozðon pi I-cannot say to 
them: According to my investigations also Koscon cana- 
dense must be regarded as a fossil species of foraminifera. 
I am convinced that both, like myself, had the honest in- 
tention to represent coirectly the true nature of -Eordon: 
But they must own that in their descriptions they did not 
investigate so closely nor describe so minutely the shapes 
nor the relative positions of the various , as I have 
done in my treatise. If they had done then I believe 
that the facts would have led. them to the same conclusions 
which they forced upon me. : 
“If the. EozBon pieces from the Laurentian or ‘ Ur- 
gus ' formation were really: remains of an undoubted 
oraminifera species, then we should possess in them csr- 
tain proofs that even during the formation of the most 
ancient strata of the earth's crust living beings occurred, 
and that the first organisms belonged to S ihe lowest 
a Aes biology and would have ed 
y important facts. Yet by the scientifically 
justif nnd of Eordon from the domain of organic 
: taig it is not proved thát during the Laurentian period 
no living beings existed. P 


the graphite of the 
Urgneiss formation has its origin in organic 
The proof that Eozóon is not a fossil rhizopod will Bs 
haps for many take ayay an important e 
the beautiffll picture of the development of-o 
upon the which they may have drawn up sre 
selves. Butthe object of natural research does not con- 
sist in finding reasons for attractive conceptions about 
nature, but in knowing nature as it really is. Because 
only an insight into the real condition of nature can, in 
the long run, satisfy the HEU aes macie up as 
errors the most attractive To a lps the 
EEE E aber aba vere bagi die 
covered facts they can no longer hold good, no matter 
whether these erroneous hypotheses may have ned 
PRESE for a long, time previously, and may have 
to be the best UE of nature the most 
. eminent authorities." 





THE BLOWPIPE CONE-SPECTRUM, AND THE 
DISTRIBUTION OF THE INTENSITY OF 
LIGHT IN THE PRISMATIC AND DIFFRAC- 
TION SPECTRA 


Now that the optical properties of the blowpipe blue 
cone have been so critically investi may I 
draw the attention of the readers of NATURE who are 
ure the history of spe i an e WA I 
are the earliest ts on that ect. 
were published by me ia 1848 The Rien | in ud 
they are reprinted may. be found in my “Scientific 
- Memoirs" It contains a woodcut of the five ray 
adjusted to'a reference solar spectrum on page 64, and 
another of the five images-of the cone dn $5 

Let me also refer to some experiments I have recently 
made on the distribution of the intensity of light on che 
spectrum, by the aid of a new form of spectrometer, 
which depends on the well-known optical principle, that 
a light becomes invisible when it is in presence of another 
light about sixty-four times more-brilliant. 

In a memoir I am now publishing in the American 
Journal of Science, and which, I presume, will also 
appear in the Philosophical Magasine,1 have described 
several modifications of this instrument. The following 
-is one easily made:— > 

Remove from, the common three-tubed spectroscope 
its scale-tube, and place against the a into which 
it was screwed a glass ground on both sidese In front of 
this arrange ay light attached to a flerible 


ms m that its is cian from the Cnm glass may be 
t I call the extinguishing |t 

light. iere ecd ter der in field 
Noll De tou nie al AAA f below the 


RUN fe 


the light of which is reflected 
brilliancy of the field depends on 


the diece oF of the light from the ground 
glass, acc to ies ordi Sp cba law. 
Now, if ano € be set before the slit 


of the instrument, ae the telescope its 
8 WII ba een in the siliet a field of light. If 
e illumination of that field be made brilliant, the . 
spec wil be etinguished if fecha the coloured 
By moving the extin gaint 
ces, it will be found that the vio 
disa Deo tho lean The yellow by 
no means resists ngest, as. it ought to do if it were the 
most brilliant, Hence it follows that in the prismatic 
spectrum, the red and not the yellow is the ray. 
If the cause of the in intensity of light in the 


prismatic spectrum, from the pase "nt the less refrangible 
EN Reid RE the compression exercised by the tss apes the 
increasing as the gibi 


we ought tot o ud enya peculiarity in the 
spectrum. In this the coloured spaces are = 
uniformly, and without compression in the order of 
wave-lengths. An extinguishing light ought to obliterate 
them all at the same moment. 

Having modified the common spectroscope by taking 
away its dark box, so that the eae and the telescope 
tube could be set in any osition to each 
other, I put in the place 

hn T pot in the plaze of ii prins ae The ruled 


was properly placed before its 
d glass, the plane face of the reflected its 


ght down the telesco be. In this, as in the former 
case, the spectrum Seal anie Doe ae m e 
seen in the edit of a eld of lig the intensity of which 


could be varied by the 
guishing flame. It was now found that as the brilliancy 
of the extinguishing illumination increased, all the 
coloured spaces disap at the same moment, and on 
diminishing the illumination all the colours came into 
view at the same time -As | long as the red was visible 
the violet could be seen. - 

From this it follows 1 the diffraction spectrum. the 
luminous intensity is equal in all the visible regions. In 
the memoirs how publishing I have applied these facts to. 
the case of the spectrum distribution of heat. 

. JOHN WILLIAM DRAPER 

University of New York . 


ce of the extin- 


TRE NEW THERMO-ELECTRIC LIGHT 
BATTERY 


[T appears that a dificulty which it has long been the 
ambition of practical electricians to ‘overcome has 
at lesi: been aoe Dy M. Clamend. According to his 
in Lumière T 
conarmed by the Coant dd Moncel, M. Clamond has suc- 
aa in juod the electric by means of his 
new thermo-electric M.S has also just pub- 
lished his d for a powerful thermo-electric battery, 
but we do not whether this system has yet been put 
to any practical trial, whereas that of M. Clamond is now 
in actual use for the oer certain factories 
in Paris, Full ot either ye not yet come 
to hand, so that it is only possible to state the general re 


sults at present obtained. 

That heat could be transformed into electrical energy 
was first discovered by Seebeck in 1822, who found that 
ad electric current was produced when fhe funcion of io 
dissimilar metals was heated, Little use, however him 
Dao Mu M ee n 

e fecbleness of the current to which it gives rie 

fhough if bes been of 
Forbes and Melloni in 


eat service since the fune t 
e investigation of radiant heat. 
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.Prof. Bunsen, by the emplo t of different metals from 
those hitherto tried, found.that he could increase the 
strength of the currént, and M. Marcus, of Vi using 
alloys instead of simple metals for the positive and nega- 
tive element, reduced the while increasing the power 
of the battery. From a thermfo-electric batt con- 
structed on his principle, and also from a modiel form; 
devised by Wheatstone, a current sufficiently strong to 
produce brilliant sparks, decompose water, &c., was gb- 
tained. This was in 1865, and but little progress has, 
until now, been made in this branch of scienge, with the 
exception of the improved'forms of thermo-pile devised 
by Noe and by Messrs. C. and I. Wray, ough the 
utilisation of heat—especially solar heat—for the pro- 
duction of electricity has long attracted the thoughts of 
many experimenters. ` 

M. Clamond has for some time been at work upon the 
subject, and has so far succeeded that his thermo-electric 
battery has been employed since 1875 in M. Goupil’s fac- 
tories. These batteries are formed of iron, as the electro- 
positive element, and an alloy of antimony and zinc for the 
negative; they are soldered Ee and arranged in a 
circular form, which can be built up as high as may be 
desired. The junctions of the metals are heated in the 
interior, but the electromotive force being proportional to 
the difference of temperature between the two extremities 

of each bar, it was necessary to make the bars long if a 
strong current was desired, and then the results were less 
satisfactory, owing to the increased internal resistance, 
the melting of the metals where they were soldered, &c. 

It is these hindrances to its extended use which M. 

Clamond has sought tó obviate in his latest form of 
battery, which is composed of three distinct parts. The 
collector consists of a number of pieces of cast-iron so 
arranged that the heated air can circulate within them; a 
Em surface is thus exposed to the heat, which the iron 
collects and communicates to the couples. The diffuser 
is the outside of the pi aati, and is made of sheets of 
metal The Mermo-pi iced placed between these 
two, and is so arranged the junctions of the metals 
are alternately at the tempe e of the collector and the 
diffuser. Heat passes from the collector to the diffuser 
along these couples, which havé no t length. In 
some forms which are very easily worked, a number of 
these couples are made into a flexible chain of any desired 
length, the extremities forming the poles of the battery. 
These chains, insulated from the other parts of the 
apparatus, can be united to each other by their free ends, 
so that a variety of couplings and combinations may be 
made. The model now in use for lighting a workshop in 
Parisis about 24 metres high, and 1 metre in diameter, 
the exterior form being that of a polyhedron, to the sides 
of which the thermo-electric chains are attached; these 
are composed of small cubes of zinc and antimony joined 
together by: plates of tin, to which they are soldered. 
Each half of the ap has 30 chains of 100 couples 
each, or 6,000 couples in all To the outer surface of 
these chains are fixed the sheets "of copper which form 
-the diffuser or heat distributor. e 

Another model, made for the recent exhibition at the 

Albert Hall of the various systems of electric lighting, is 
square and much smaller, though of the same power. 

Each half of the cylindrical battery can be made to 
supply a powerful electric light, while the square one can 
produce fonr lights of half the bnilancy. The electro- 

motive force is, according to prolonged experiments, 218 
volts, about equal to 120 Bunsen cells, while the resist- 
ance is 31 ohms. The large battery consumes only 9 or 
10 kilogrgmmes of coke an hour, and the smaller one 
even less, about kilogrammes. Moreover, the 
exterior surface of the apparatus radiating its heat to the 
air around adapts it admirably for use in beating, as well 


as for lighting, and it can thus be made’ to serve the’ 


double purpose of giving warmth and light. | 


M. Sudré has also designed his thermo-pile with a view 
to obtaining one of chm volume and having a low in- 
ternal resistance; the other peculianties of his battery 
consist in the manner in which one set of junctions are 
heated while the other set are cooled. e has also 
determined what is the best length for the bars formi 
the couples, in order that the necessary difference o 
tem ture at the two extremities may be maintained, 
while m makin E em as small as possible. This he 
finds should be from 1o to 3o millimetres, according to 
the difference of temperature required. His manner of 
soldering together the two different metals is also novel 
and ingenious. In order that contact may be made with 
the whole surface of the bar, he cuts the plate, formin 
one metal, into the shape of a comb, twisting the teeth 
this comb together, thus retaining a large surface, which 
yet has only a short len The bars are fastened on 
to these twisted parts and the uncut part of the plate is 
coated with silicate of soda. The couples are formed in 
a mould in which the plates are fixed, the melted alloy is 
then run into the m 80 that a block is formed of the 
alloy and the plates,- firmly united. These chains or 
blocks are then placed between two plates, coated on one 
side with enamel or other electrically insulating sub- 
stance; several chains may thus be arranged side by 
side, each chain being bots calorically and* electrically 
insulated. The parts of the chain are electrically insu- 
lated by the thickness of the plates, but heat can flow 
across the couples, The chains gre next placed between 
a collector and a diffuser; the collector is ribbed if the 
source of heat be gas, in order to expose a greater surface. 
The diffuser is also mbbed for the same reason when the 
heat is merely allowed to radiate into the alr. The whole 
ba is so arranged that the collectors form the inside 
of a circle within which the heated air is circulated. 


BIOLOGICAL NOTES 


THE BLOOD OF THE LOBSTER.—This liquid has been’ 
recently examined by M. Fredericq (Belgian Academy's 
Bulletin, No. 4), whose researches on the octopus were 
recently published. He finds in it as a rule two colourin 
matters, one blue, am albuminoid, coagulated by alcoho 
and heat, and apparently identical with the emocyanine 
found in the blood of the octopus; the other of rose 
colour, and soluble in alfohol (not always present) The 
former loses its blue colour in vacuo, and recovers 1$ when 
acted on by oxygen, and it contains copper. The blood 
of the lobster is rose when it is reduced; exposed to 
oxygen it takes a special tint, blue with reflected light 

ocyanine), brown with transmitted light (rose matter), 

t coagulates spontaneously and therefore contains fibrine. 
The blood of certain Gasteropoda (Arion, Helix) is also 
found to contain hsemocyanine, whereas M. F: abu E 
not found itinthe pp ps ( C Pes e 
general conclusion is r tin such different groups 
of invertebrates as cephalopod and PHE E 
crustacea and annelids, as well as in vertebrates, respira- 
tion is effected by means of metalliferous proteic sub- 
stances (hemoglobin, hemocyanine, chlorocruorine) which 
form in the respiratory‘organ (branchia, lung) less stable 
o nated combinations. "These latter are dissociated 

in their passage through the tissues. In invertebrates 
the two great functions of the blood, respiration and 
nutrition of tissues, belong both to the plasma, the cor- 
uscles having a qute accessory importance. In the 
bioa of vertebrates there is, in this r t a division of 
physiological work; the respiratory ction devolves 
upon the cofpuscles, the nutritive function on the plasma. 


ANNELIDS, OF THE VIRGINIAN Coast.—Mr. H. E. 
Webster has just published ap account of the Annelida 
Chzto which were collected in the summer months 
of 1874 and 1876 by the zoological expeditions sent out 
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under the auspices of Union College, Schenectady, N.Y. 
in advance of voL ix. of the Transactions of the Albany 
stitute, pp. 1-72, plates 1-11). The locality was on the 
eastern shores of Virginia (Northampton); between the 
mainland and the islands a large area of dark mud is 
‘exposed at low water. - It is described as abounding in 
anunal life, and yet the number of species of Annelids 
described is not large, there being only fifty-nine, rele- 
gated to forty-nine genera ; of these, four of the genera 
‘are new, and twenty-seven of the species, The absence 
,of Mediterranean species seems noteworthy, scarcely any 
o€ Ehlers species from the Adriatic or Claparéde's, from 
the Bày of Naples, being quoted. 


ACID REACTION OF FLOWERS.—It was stated, as 
the result of observation, by MM. Fremy and Clo 
that the juices of all red and rose-red flowers showed 
an acid reaction, whereas the juices of blue flowers 
were always neutral or even weakly alkaline The 
subject has been studied afresh by Herr Vogel, who 
examined 100 species, viz, 39 blue, 44 red, 6 violet, 8 
-yellow, and 3 white flowers. € experiments (described 
to the Munich Academy) confirm the view that it ıs not 
.warrantable to attribute the red colouring of flowers .to 
&ction of acids or acid salts on blue colouring matter, or 
to attribute the latter to the fhfluence of ies on red 
colouring matter, though doubtless there is a certain re- 
lationship between cettain red and blue plant colours. It 
further appears that the opinion that plant juices generally, 
and ever the majority of flower-juices, have an acid reac- 
tion, is pretty correct ; among 100 flowers there were onl 

ve which did not react acidly. On the other han 
the rule above referred to is not found to apply uni- 
versally, for among thirtf-eight blue flowers twenty-eight 
showed a decidedly acid reaction, though the degree of 
the acidity was less than in red flowers. 


FUNCTION OY SOME CONTRACTILE ‘VACUOLES IN IN- 
FUSORIA.—Àn observation recently published by Herr 
Engelmann, of Utrecht, throws light n the function of 
the contractile vacuole in some 1 ria. Some time 
ago he found a new animal, 

Aslodon cuculiufus, and which he calls CAi/odon pro- 
péeliens; it is marked its slender form, and by 
the round shape of its hinder extremity, where is the 
contractile vesicle. This animal swims with pretty con- 
stant, but very slow, velocity "in circling paths, Each 
time the vacuole contracts (which occurs in pretty regu- 
lar intervals of about half a minute, and very quickly) 
there is an impulsive acceleration of the forward motion. 
If the animal be at rest, it makes, at the moment of 
systole, an impulsive forward movement about a quarter 
of its length. No simultaneous acceleration of the very 
sluggish ciliary movement was observed. The for- 
ward motion, then, can only be attributed to the back- 
svard thrust of liquid from the contractile 
vacuole. Herewith agrees the fact that the hinder portion 
of the body shrinks together in systole, as though to a 
thin empty sack folded in longitudinal direction, without 
the least perceptible increase in volumie of the f 
of the y; 80 that the greater part, if not the whole of 
the liquid contents of the vacuole, must have been ejected 
behind. The re-expansion of the vacuole takes place 
very slowly, and it could not^be determined whether 
liquid was directly drawn in from without. Coloured 
liquids were never observed to enter the vacuole, © ~ 


PHYSIOLOGICAL ACTION OF COPPER. — For some 
esr the majority of medical men have no longer 
Considered salts of co as true poisgns, their in- 
nocuousness being due to the fact that when they 
are taken in any considerable quantity, they cannot be» 
kept in the stomach, but produce vomi It remained 
to ascertain whether, in animals incapable of ¢vomitin 
salts of copper would act as 
the Société de Biologie, M. 


closely allied to 


: uung, 
rein Atarecent meeting of 


allipe described some experi- 


ments on the subject. He had given several rabbits copper 
with their food. One of these animals received daily, for 
six months, two grammes of acetate of copper. At the end 
of this period, the rabbit showed considerable fattening. 
Its liver weighed fq grammes, and contained 13 centi- 
grammes. of coppa Further, this rabbit ed oe by 

e ent o were no way incomrm ere- 
by. Pius is one fae more (says La Nature) in favour of 
the so-called rehabilitation of copper. : 
! TION OF ARSENIC IN THE BRAIN.—Expe- 
nments have recently been made on guinea pigs by 
M. De Poncy and Livon (Comptes Rendus), with refer- 
ence to the localisation of arsenic in the brain, when 
arsenious acid was given in small doses daily with the 
food. They found that phosphoric acid increased con- 
siderably in the urine, and it can only have come (the 
authors point out) from an elimination by substitution, not 
from a pathological state of the animal, for in cerebral 
affections, rather a diminution than an increase of phos- 
phoric acid in the urine has been observed. The arsenic, 
then, seems to replace the phosphorus of phosphoglyceric 
&cid in lecithine, producing pne d Ata The 
authors are seeking to isolate this new 


i NOTES 

Pror. CHRYSTAL of St. Andrews (formerly of Peterhouse, 
Cambridge) hes been appointed to the Chair of Mathematics in 
Edinburgh University. Ho was Second Wrangler and Second 
Smith's Prizeman in 1875, and is already known to science by 
his experimental resegrches’ on Ohm's Law (made in the 
Cavendish Laboratory) end by the very excellent article 
“Electricity” in the new edition of the Encyclopædia 
Britannica, Among the eleven candidates for the chalr there 
were four Senior Wranglers, Thus the Chair of Mathematics 
in St Andrews is now vacant; and it hes just been announced 
that Prof. Blackburn has requested the University Court of 
Glasgow to sanction his retirement from the Chair of Mathe- 
matics there. As Prof. Fuller of Aberdeen resigned last year 
only, the whole of the tical Chairs in Scotland have 
been vacant within one year, 


AT the half-yesrly genera] meeting of the Scottish Meteoro- 
logical Society, held on Monday, July a1, papers were read on 
“ The Cold Weather since November, compared with Periods of 
Protracted Cold in Scotland from 1764,” by Alexander Buchan ; 
on “The Great Plague of London in Relation to Weather," by Dr. 
Arthur Mitchell; and on *' Ground Swells observed in Scotland 
since 1868,” by Alexander Buchan, With reference to the pro- 
posal of General Myer to publish maps exhibiting the simul- 
taneous monthly means in meteorology of the whole of the 
northern hemisphere, intimated in NATURE, vol xx. p. 275, 
the Scottish Meteorologists state, in their Report to the meeting, 
their conviction ‘‘that this truly cosmopolitan work, which the 
United States alone are in a position to undertake, thanks to the 
enterprise and liberality of -thelr Government, will bring before 
us, month by month, the general circulation of the earth’s atmo- 
sphere, and ralse'at least, if not satisfy, many inquiries lying at 
the very root of meteorology, and intimately affecting those 
atmospheric changes which meteorologists hitherto have been 
recording.” ` 

Wr have already referred to the valuable ‘(Bibliographical 
Contributions” issued by the library of Harvard University 
and edited by Mr. Justin ‘Winsor, the librarian, One of the 
most scientifically important of these is a list of apparatus ayal- 
able for scientific researches involving accurate measurements, 
prepared by means of answers to a circular sent out by Profes- 
sors Wolcott Gibbs, E. C. Pickering, and Trowbridge, of Far- 
yard. ‘This circular speaks of the cost of the apparatus required 
for exact quantitative determinations in the various branches of 
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physics, es always having been & serious obstacle to the? prose- 
cution of investigations requiring a & high degree of precision. 
It asks, therefore, from the various institutions addressed, a 
list of such apparatus of this Bind as they possess, and which 
they are willing to’ place, under certain restrictions, st the dis 
posal of any properly qualified persons for the purpose of inves- 
tigation. The principal sclentific institutigns of the State have 


responded, and, the lists they give convey a highly favourable wW ‘ ted ’ ceti 
ides of the completeness and high quality of the apparatus of reple pecu ee a of the 


British Association there will be an important exhibition of sclen- 
precision with which American laboratories are afurnished. | ffe apparatus and specimens, both in the temporary musenm 
Among the institutions thus prepared to place their equipments | and at one of the sirk. Inventors and others who may have 
at the service of sclenoe are the United States Coast Survey, the | objects of interest to exhibit are desired to at once communicate 
Academy of Arts and Sciences, the various scientific depart- | with the local secretaries, Sheffield, as this will be an unusoally 
ments- of Harvard University, the Stevens Institute of Tech- favourable opportunity for bringing their discoveries before the 
A TEE qu He of Technology, Columbia Col- | tjr u£e world, ` 

New York, and the Johns Hopkins Univerzity, which, 
though the of these Institutions, has an admirably com- AT the recent moeting, already referred to by us, of ladies and 
iste santas end Mr. Winsar ts to be € lated gentlemen interested in Japanese art, literature, folk-lore, &c., at 
t k the rooms of the Royal Asiatic Society, a committee was appointed 
on the wide extension ho has giren to the significance of the | 1, consider the best mode of giving effect to that object in commu- 
term bibliography, and on the service ho ts doing sclence in tho | -ication with the Council of the Royal Asiatic Soclety, Among 
Gnien Sate ii the Committee are—Sir Rutherford Alcock, K.C.B., Sir Charles 
From tho Chemical News wo learn that a newly-discovered Wentworth Dilke, Bart, M.P., Prof, Robert K. Dongiss, 
metal, Norweginm, has been detected and isolated by Dr. Tellef | Wajor Gen. A. Lane Fox, F.R.S., E.J. Reed, CB, M.P., 
Dahil in a sample of copper-nickel from Kragerü, in Skjær- | P R.S., E. B. Tyle, LL.D., F.R.S. At a meeting ofthis Com- 
gearden. ‘The colour of the pure metal is white, with a slight | ji on the rith inst it was resolved that for the objects in 
brownish cast. When polished it has a perfectly metallic lustre, view a Society should be formed, to be called the “Nipon 
but after a time it becomes covered with s thin film of oxide. (Japan) Institute," to consist of members subscribing a sum of ros, 
It can be flattened out in an sgate moriar, and in hardness it per annum, and that the permission of the Council of the Royal 
resembles copper. The melting-point is 350° C., and the specific | A tatc Society be asked to allow such Society to hold meetings 
gravity 9°441. Its equivalent appears to be 145°9 Only one | at their rooms, 22, Albemarle Street. It was also resolved that 
oxide, NgO, has been obtained. With sulphuretted hydrogen | . Committee be appointed to act, with Mr. Pfoundes as Secre- 
it gives n brown sulphide, even in strongly acid hydrochloric | tary, in the organisation of such Society, and to conduct the neces- 
solutions, which redissolres in ammonium sulphide. With a sary correspondence. On this Committee, besides others, are 
alight addition of potasium ferrocyanide it gives a brown, but | those whose names are given above. Itis proposed that the insti- 
with larger proportions a green precipitate. The sulphuric solu- | tation shall consist of a Central Institution ; a President; Coun- 
tion is turned brown on the addition of zinc, and the metal is | on, General Committee! "Councils of Division, sg., Antiquities 
deposited in a pulverulent state, The'solaHons:of ihle metal are t 
Dae bel Bs Art, Anthropology, Folklore, Geography, History, Language, 


Literature, &c., and Committees of Sections ; à Chief Branch in 
TH cranium of Descartes is often adduced as an exception to 


Tokio, Japan; Branches*in Japan, China, India, Australie and 
the general rule that & great mind requires a large brain. This | other Colonies, United States and other parts of America, 
statement seems to have rested on no exact measurement, and 


n Continent of Europe, Provitcial Towns of Great Britain, &. ; 
Dr. Le Bon resolved recently to test its accuracy. The result is | in Correspondence with Central Institution; Corresponding 
that he finds the cubic capacity of Descartes’ skull to be 1,700 | Members where no branches exist, The Society is to encourage 
centimetres, or 150 centimetres above the mean of Parisian | and reply to inquiry ; to solicit literary and scientific ladies and 
crania of the present time, At the same time Dr. Bordier has 


gentlemen to suggest subjects for inquiry and collection of 
recently found the average capacity of the skulls of thirty-six | material; to arrange lectures, soirées, comversasiones, exhibitions, 
guillotined murderers to be 1,547°91 c.c., the largest reaching the | social reunions, and parties to view collections, &c. ; and other- 
high figure of 2,076 c.c, 


wise keep alive the public interest in Japanese topics, &c. 

Tu Paris International Exhibition of Sciences applied to Tue '' Naturforschende Gesellschaft" of Halle will celebrate 
Industry will be opened to-day. It is divided into eleven | the 1ooth anniversary of its foundation on the 3oth instant, 
groups. Tho first group contains prehistoric subjects, anthro- | Tye death, on July 5, is announced of Dr. Reiff, of Tubingen, 
pology, sociology, and education, The eight following groups | formerly Professor of Philosophy at the University of that city. 
are respectively applications of physics, of chemistry, of*mecha- 
nics, mechanics applied to locomotion, application of the A New natural history museum, formerly the private collec- 
natural sciences, mathematical sclences, tho applications of ton of Dr. L. W, Schaufuss, has just been qpened to the public 
geology, books, and manuscripts, The tenth group wilk contain at Blasewitx, near Dresden, Dr. Schaufuss has for many years 
(1) The artificial reproduction of a glacier with an interior grotto, been in close personal relations with the Archduke Ludwig 
which will show the several geological strata containing charac. | Salvator, of Austria, well known by his scientific writings and 
teristic fossils, (2) The reproduction on a large scale of e travels, and the new museum therefore bears the name of its 
civilised house of the nineteenth century, a hut of savages, and | founder's august friend and patron, Beskles i ni EEE 
a prehistoric habitation, (3) A map of Europe in the tertiary | history objects it also contains others of anthropological 
perlod execujed in relief, (4) A dioramatic view of the actual | ethnological interest. : 
site of Paris during that period. (5) Another dloramatic view A CORRESPONDENT asks if there is any flora pf Cape Colony 
just before the time when man mado his first appearance on the |"published ? and if there is any book which would be useful in 
earth, Group rr will be devoted to a retrospective exhibition | the practigal study of the Cape fitra? In reply we may state 
of objects belonging to art and industry. The most notable in- that three volumes hare been published of Harvey and Sonder’s 
novation will be the creation of a commission of scientific inquiry | “Mora Capensis” (Lovell Reeve). We understand Mr, Dyer 












































to obtain information from exhibitors, which will be published 
with a commentary froth the commission, The commission of 
patronage is.oomposed of MM. Carnot, Dr. Henry Lionville, 
Henry Martin, Charles Blanc, &c. The works are progressing 
with great activity, and are lighted by the electric light on the 
Jablochkoff system, which will illuminate the Exhibition at 
night. ` 
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is engaged upon & continuation of it, the fourth volume being 
now in progress. For a general review of the flora see Harvey’s 
tí Genera of South African Plants,” edited by Hooker (Reeve) ; 
Harvey's “ Thesatsrus Capensis” may sometimes be procured 
seoondhand, - 4 

Avda ae names eaaa bones oF the alias ped 
have lately been obtained from the bone-cave of Vypustek, 
Moravia. (Prof. K. Th. Liebe, Preces. Imp. Acad. Vienna, 
May 23, 1879), and sent to the Imperial Museum at Vienna, 
The oomperison of these remains with those from the Thuringian 
caves is important, especially with those from the cave of Lin- 
denthal near Gera, which led Liebe and Nehring to the interest- 
ing conclusion that all this region was an extensive barren steppe, 
without any forest vegetation, at the heginning of the Second 
Diluvial Period. In the cave of Vypustek are found—Lyar 
vuigaris, Felis cates, Camis speaus, C. familiaris, Vulpes vul- 
saris, V. lagopus, Gule : beress,- Maries abictinus, Fatoriut 
putorins, F. erminea, Vesperugo serotinus, ‘Aroicela amphibius, 
A.sp., Lepus variabilis (timidus f), Cricetus frumentarius, Myoxus 
Alis, and Scinrus vulgaris. Besides these seventeen species, von 
Hochstetter found remains of Kisepbas primigenius, Rhinoceros 
due ER eA a Cervus tarandus, C. 
elasáss, C. sapresins, C. f), Capra ilex, Ursus spalaus, 
Felis spelen, and Hyena spelas ; the number of species found 
in the Vypustek Cave being therefore twenty-nine. The evi- 
dence proves that this cave was a den of beasts of prey, long 
tenanted by families of hyenas and bears, and occasionally 
visited by lions, lynxes, and wolves ; while many side gulleries, 
some opening to day, gave sheltor.to martens, wossels, and other 
smell carnivores. Some few animals may have been carried into 
the cave after death by streams and floods ; but by far the greater 
pert of the remains are those of tenants of the cave, or of their 
prey brought in for food. The fanna of this ozve indeed bears a 

y sylvesiran character; and it may be admitted that its 
environs were covered with woods, and , had a forest climate, at 
the time when northern and middle Germany had the features 
and climate of a steppe. "Hence too the mountains and hills of 
South Bohemia and Moravia may be supposed to have been the 
centre from which forests advanced gredusally in every direction 
over the great Diluvial Steppe of Europe north of the Alpine 
chain, Further explorations, to be gonducted by the Prehistoric 
Commission of the Imperial Academy of Vienne, may lead to 
further interesting facts as to the relativo depth and succession 
of the animal remains in this cave. 

GzxAT damage to agriculture has been done by swarms of 
grasshoppers in Hungary, in the Sxathmar Comitat. An aree 
of some 600 Hungarixn “Joch” is entirely devastated. The 
local authorities have been compelled to apply to Budapest for 
mihtery assistance, besides availing themselves of thet of the 
Eee En ere villages. is the districts affected: G7 tho 
plague.: * 

On. July 1 “a sig socal, anite Dar Diah, ap- 
peared at Vienna, edited by Wilhelm Stockinger, and having 
pee oH sg eared i oe cel ra 
“‘phonography.” e 

Im this cuonth’s anbat ot tis Afieerelapled! Mapasies ia the 
history of a ‘remarkeble gem, called the ‘“ Maxwell-Stuart” 
topaz, which is undoubtedly, the largest cut precious stone 
known. Its weight is 1,475°9 grains, or 368 carats 3'9 grains ; 
specific gravity, 3'5685. ‘It ia perfectly white and very brilliant. 
It was brought from Ceylon many years ago, and has been for a 
consklerable time, in an uncut state, in the polseesion of Mr. 


Maxwell-Stusrt,, collector of gems, after whom it takes its 


name, An kiea of ite’ aire may be formed by*stating that the 
table ts sè inches n length. Tt was cat and polished la Lindod, 
under the supervision of Mr. Bryce- Wright, the present owner, 
the operations oceupying twenty-eight days. 


Mz. Morris, the well-known botanist in Ceylon, whose 
endeavours to find a ‘remedy for the disastrous coffee-lesf disease 
we have before referred to, has established the fact that very 
favourable results may be obtafned from tbe application by 
eee OE -time quA eC lime and one of 
sulphur, 

‘ies cindy CP ue oec pies Commies Halen 
ascents lest week, in order to determine the visibility of terres- 
trial ‘object at various altitudes, . d 


Ar a recent meeting of the French Physical Soclety M. Boniy 
described the action of heat dn snetallised thermometera. The 
contraction produced at the moment of deposit of the metal is 
entirely compensated by the difference of the dilatations of the 
giass and the metallic envelope, at a temperature which is higher 
the greater the contraction, and the smaller the difference of the 
dilatations, but independent of the thickness of the depoait, 
Above this critical temperature traction takes the place of pres- 
sure on the bulb; ruptures presently occur at the surface of con- 
tact, and the result is permanent deformations, which produce a 
new displacement of zero. ‘This latter effect is never produced 
when the critical temperature Is not exceeded, A metallised 
thermometer may bo used fo' measure temperatures, if it have 
been compared with & typical thermometer, from which It does 
not differ sensibly unless the metallic depoait be of considerable 
thickness, When sulphate of copper is electrolysed between two 
very sensitive thermometers, ‘coated with copper superficially, 
the thermometer attached to the positive pole is found to be at a 
temperature superior, the negative thermometer at a temperature 
inferior, to that of the surrounding liquid. The same pheno- 
menon is observed in electrolysing sulphate of zinc between two 
that when two plates of xine or of copper are kept at different 
temperatures in the corresponding sulphate, & current arises, and 
the warmer metal is the positivo pole, There is between the 
production of these currents. and the phenomena studied by M, 
Bouty a relation of reversibility similar to that which connects 
Peltier's phenomenon and ogdigary thermo-elsciric currents, 

THE electro-magnetic rotation of the plane of polarisation of 
Ught in gases has recently been proved -and’ studied variously by 
Kundt and Réntgen, Bichat and H; Becquerel.’ The last-named 
observer, by a superipe method, measured’ the phenomenon 
especially in ordinary coal gas, while the others demonstrated 
the rotation if sulphide 5f carbon’ vapour, gaseous sulphurous 
acid, and sulphuretted hydrogen. In & paper to the Vienna 
Academy, Prof. Lipplch, ‘of Prague, describes additional experi- 
ments on the subject. He aimed especially at perfecting the 
optical part of the apparatus, and attained remarkable accuracy. 
He succeeded in demdnstrating the rotation tw air, using a large 
coll o'5 metres long, with 365 m. length of copper wire (nearly 
3mm. thick) in twelve layers,” The current was from sixty 
average Bunsen elements, combined in a battery of thirty double 
tlemenfk' The light-ray was simply sent through the hollow 
part of the coll: Under these clroumstances an unmistakable 
eldétro-inagnetic rotation was observed, and it was in the direc. 
{on of tle'current cotrsing round the alr, The angle of rotation 
could not have been far from 6 to 10 seconds of arc, (An exact 
determination was not possible, owing to (he provisional arrange- 
ment of the optical apparatus.) : * 


Tux last number of the Jamwal of the Soclety of Arts coi- 
tains two-elaborate papers by Mr. A. T. Atchison and Mr. W, 
H. Penning, giving suggestions for dividing England and Wales 
E RAD QR IR ee to the. Natonal Water 
Supp. - fo 

Tub Sois OUI censetur eben 
a monthly, instead o£ a weekly as hitherto, 
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Hx additichs to the Zoological Soclety’s Gardens during the 
past week include a White-nosed Monkey (Cercogetkecus 
petaurista) from West Africa, presented by Mr. Robt. F. 
Clothier; two Ring-tailed Lefnurs (Lemur cata) from Mada- 
gascar, presented by Mr. Hugh McCubbin ; a European Bearded 
Vulture (Gypaatus berdatus) from Southern Spein, presented by 
Lord Lilford, F.Z.S. ; three Globose Curassows (Crax elobicera) 
from Central America, presented by Major F. Hime; a Leser 
Sulphur-crested Cockatoo (Cacatua fewwirortris) from Moluccas, 
presented by Miss Langley ; a White-tailed Gnu (Camdepas gru) 
from South Africa, two Muls Deer (Cervus macrotis) from North 
America, a Common Ocelot (Fais pardalis), a Red end Yellow 
Macaw (Ara cÁlerejers) from South America, deposited ; a 
Funereal Cockatoo (Calypiorkynchus funereus) from New South 
Wales, four Common Crowned Pigeons (Gowra coronate) from 
New Guinea, two Yellow-bellled Parrakeets (P¥atycercus flavi- 
ventris) from Tasmanie, an American Kestrel (Timænnculus 
sparverius) from South America, a Smooth Snake (Coronella 
lavis) from Hampshire, purchased. 





`- ON TWO METEORS OBSERVED IN SWEDEN 
IN 1877* 


"[ BE first meteor was observed over a part of the middle 
of Sweden from Stockholm, in the east, to Chailotteniberg 
(and Christiania), in the west, and from the neighbour 


of Åreskutan, ‘the north, to Jönko in the south, 
Accounts of the phenomenan a Dscar observers 
aro given. By a comparison of & number of those observations 
it ap that the meteor was seen nearly simultaneously over 
the whole of the area where it was visible, an March 18, at 7h. 
ja'&m. P.M. Greenwich mean time, The phenomenon lasted 
a few seconds, ig 

en lines, showing tho direcHon in which the meteor was 
seen from every ie point of observation to snk under the 
horizon or in which the last explosion took are drawn on 
the nap, most of them mest on the Lake Vener, in the region 
of Vermlands Näs. ~The terminal point of the meteor's path 
was thus clearly situated above this region. Observations from 
Stockholm, that the meteor i ren about half way be- 
tween the moon and the horizon, from Orebro that it split 
into fragments by the side of the moon, show that the last ex- 
plosion took place at a ht of 37-to 38 kilometres. Obserra- 
tions from Carlstad and that the meteor through 
the xenith, and from Mora, that its path was indicate a 
jection of its path over Mora and Carlstad, to Vermlands 
Na. At first its inclination appears to have been only about 
?, but afterwards it became considerably greater. Besides the 
loesion there were three other points of the meteoz's peth 

at which it threw out sparks, the frst at a very considerable 
height—vcver 200 kilometres, the second at a height of 100 to 150 
kilometres. These for which, however, no great degree 
of accuracy can be ed, are deduced from an observation 
made in the neighbourhood of Orebro, That the continuation 


of the meteor’s path could not be observed fram this wos 
bably cansed by the masses of dense clond which the meteor 
eaped in the nelghbourhood of 


fore it In its and w. 
the place phere it Pa oes completely concealed it from 
view. M 
As is commonly the case with meteor detonations :in" general, 


the sound was propagated with excessive irregularity, violent |- 


losions having been, heard in some places, while imn others 
ieee by the whole phenomenon appeared to proceed without 


The circumstance that In the region of Vermlands Nis, at 
Edsvalla, Carlstad, Kinnekulle, and other places over which the 
meteor sprang asunder for the last time, no proper fireball was 
visible, but only a thrice-repeated Fre i shows that 
here, too, a of the meteors light was intercepted by the 
dense, clo y masses which the meteor drove before it, A 


remarkable" observation was made at Skinnskatteberg. There | 


the strongly-luminous meteor poe on the anow-covered 
four or five bands of light with dark intervals, ‘‘ without 
ere being any object between the meteor and the earth to cast 


* By Prof. Nordenskjold. Abstract of two. papers in Trans of tha Geo- 
logia] Bocioty of Beockbglsn, 1678, Nos. 45, 45, sad 47. 
e 


.menon, however, did not come to an end then, A part 





a shadow," the shadow in this case having probably been caused 
by fragments of cloud in the neighbourhood of the meteor. 

The diameter of the meteor, as calculated from & number of 
observations of & t size, varied from 200 to 2,500 metres, 
Prof. Nordenskjold considers 1t probable that the Vener meteor, 
inits path through the atmosphere, formed & luminous ball of 
400 to 500 metres' diameter, 

When the above-described phenomenon took place, the ground 
in the middle and north of Sweden was still covered with snow, 
* circumstance favourable for whether any solid 
particles fell fram the meteor in question in the form of meteoric 

ust to the surface of the earth, Prof, Nordenskjold ested 
& student, Herr Svenonius, to proceed to the supposed of 
fall, and to endeavour, both his own researches and by in- 
qurries of persons resident in the region, to discover any remains 
of the meteor. Ho travelled son times acros the region, 

Virg ier obrem of people in searching on the ice 
on Lake Vener. e result was negative, with the exception 
that Herr Svenontus found on Lake Vener small quantities of n 
black or dark grey dust, of doubtful origin, which under the 
microscope appeared to consist of — 

I. Small tes of cells derived from higher plants and 
isolated or coupled Ls, 


plant-cel 
2. A black colloid substance, which formed the main mass 


of the dust. 
. 3. Inorganic particles of dust, which were tstrogecal, and 
could thereby be easily distinguished from of sand, which 


entered very sparingly into the mixture. dust scarcely con- 
tained any particles that were capable of attracted by 
the magnet, whereby it differed completely the dust 


collected on the polar ice d the Swedish expedition of 
1872-73. From small of material that could be 
employed for analysis, no complete chemical examination of the 
inorganic constituents could be carried out, The principal con- 
stituents were silica, 38 per cent., oxide of iron, 34 cent, 
aluming, 8 per cent, No trace of cobalt, nickel, oc phosphorus 

tity on the borders of 


conkd be discovered. ‘ 
The dust was found in small 
the small pools, which, under the Tence of the spilng nise 
"or ow were- re everywhere on the ice of 
ener, $ 
It is probable that this meteor mainly consisted partly of gaseous 
substances, partly of carbon, so finely divided that it was com- 
pletely burned during the'ahort path of the meteor in the atmo 
sphere of our globe. s A . 


and 
ig eas eb Rank pr cea cundo The meteor 

when first o the appearance of a large star. Its 
increased, however, at first slowly, 


it at length gave out a light so bri 
it passed was lighted up as if it 


its course, 


was still marked in the heavens for a long time (upwards of an 
hour) as a light band of cloud, which first assumed a rigrag form 
and then gradually diss The whole phenomenon accord- 


i, Seth when it first appeared and 
ud osi thon aol MR I ow RAS Be CA REM IRR 


o sfatements as to the time during whichethe fredall itself 
was luminous im the atmosphere differ, from some few to 
The latter, howtrer, e only one which has 
whole of the time during which the meteor was 
Inminous from its first appearance ag a large star to ity explosion 
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in the region of Lulet. The red light wns visible at different 
places for periods varying from ten to thirty minutes, the light 
stieak of cloud from some minutes to seventy-five, the whole 
phenomenon being visible from ten to 105 minutes. 

At places nearest to the locality of explosion and at some others 
there was seen only the intensely luminous fire-ball, not the red 
after-light, probably in part o to the sky being cloudy, and 
in part also for the same reason as that which’ caused the dark 
cential field in the case of the Stalldalen meteor, 

The observations reported nd so closely with the figures 
calculated on the supposition that explosion took place kalf 
way betwee Lled and Iederkalix at a height of 35 kilometres 
above the surface of the earth, that this point of the meteor's path 
may be considered as determined with considerable accuracy. 

observers agree in this, that the red pillar of fire which 
immediately after the explosion was seen at Upsala, Stockholm, 
Fredrikshamn, St, Petersburg, &c., had at first the same direc- 
tion as the meteor’s spark-bestrewn path, but that the position af 
the fie-pillar towards the close of the fiere ied gulch 
change by its s ing out to a height in the whi 
in the nath of the of Bothnia was about three times as great 
as that of the fire-ball proper, 

The tangent of jp Sager ME the place of fall had an 
inclination to the horizon of & 25°. Ehe radiation point 
was situated somewhere in the constellation Orion. The meteor 
appears to have been first seen at e height at which it was 
beyond the gaith's shadow, and 4lluminated by the sun. At 
first it had the appearance of a bright star, but afterwards in- 
creased rapidly in diameter till its apparent sire was equal to 
that of the sun or moon, From a comparison of numerous ob- 
servation it appears thet the moteor’s luminous nucleus had a 
diameter of 1,000 metres, 

The Luleà meteor is interesting for the splendid light-pheno- 
menon visible after its éxplosion, and y for the long 
time it remained in the atmosphere without much change of 


place. 

This light immediately: before the meteor exploded in 
the on of Lule’, but ut could not here been cx by com- 
bartible substances thrown off in consequence of the explosion, as 
in that case the red light to have itself from the 
of explosion about equally in all and afterwards have 
sunk down y sa aod gone: out. this light was ex- 
tended in the ion of the meteor’s and it remained in 
the sky for more than an hour, An appr ides of its size 


2nd height in the atmosphere 1s given by observations at Upsala 
and Fredrikshamn ;— , 
megna of tared 
Upmala (2) a 
Fiedriksehemn — ... I2 ,, 150 ,, 
The appearance of this light varled much, At some places 
it resembled a pillar of equal (‘Tike a beam”), at others 
it appeared as a red spot, from which & pillar of the same colour 
descended to the horizon but disppeared sooner; at others, 
agaia, ee rings Wae ee After the light itself dis- 
appeased, its position in the sky was marked for a long time 
numbers of *' wool-like " clouds, id 
Several observers remark that the red fire- in question, 
d the time thet it remained visible in sky, slowly as- 
a more vertical position, and then took the form of a 7 or 


S.. 
The Lulet meteor besides, like mosi other meteors, left behind 
lt for some moments a white luminous streak of fire in that part 
of the sky through which it passed, This streak of fire clearly 
arose from constituent parts of the fireball per which hed 
been loosened by the resistance of the air, remained behind, 


a 


ho re ligit, on thno OF er Nand, E to have had a dif- 
ferent origin. could not have" of «mall particles left 
behind in the bone are eror pak for tary wouid 
speedily have down. Tha light er appears to have 


orlginated from new combustible or luminous material which 
followed the nucleus of the meteor, and for the space of half an 
hour entered the atmosphere at nearly the same place. The 
Lauleà meteor was thus a true cometoid, A 
Ita that the attraction of the earth and the retardation 
caned by the rerigance of the air ve the of the dust, 
pea. e red light, a more parabolic form th£n that of the 
meteor s nucleus, 9 number of observers state thatthe red 
pular PUT raise. iseli from- tha. slan ition of the 
of the meteor towards the vertical line. direction of 
meteor's train, as in the case of true comets, did not lie quite 


in the path of the meteor. The foot of the luminous pillar was 
observed above Avasaxa at a ht of about 100 lllometres 
when the nucleus exploded of Luleå. After the dis- 
a ce of the red light therë remained white and woolly 
dada, ing light clouds illuminated by the sun. These 
may have arisen pits of the meteor which were directly 
illuminated by the sun, and thus became visible when the 
stronger light caused by direct combustion, ceased. On April 

in the latitude of Avasaxa, bodies at a greater height from 


shadow ds earth even ot midnight. 

The metebr's light was at first white, then for a long time of 
the same shade of red as the dawh, and near the close of the 
phenomenon again white. ThE light probably arose from the 
combustion of carbon and carburetted hydrogen, the products of 
combustion, steam, carbonic acid, &c., absorbing pert of the 
rays of light, and giving the nucleus a reddish Towards 
the close the gaseous envelope was dispersed, and the red colour 
ceased & long while before the meteor finally disappeared. 
Search was made for any meteorites or meteoric dust that might 
hare fallen, but none were fo alth stones were seen to 
fall to the ground ‘‘like rain” by two Lapp girls near Jock- 
mock, and a Lapp reindeer-herd on the mountain Sarvikobbo 
saw the ‘‘stone-swarm” in question disappear m the forest 
below him. 


SCIENTIFIC SERIALS 

Annalen der Physik und Chemie, No. 6,—In view of the 
considerable discrepancy between observation and theory with 
regard to the propagation of eleotrinity, Herr Lorerz lan n 

to make fresh experiments (here described), In one method 
the telephone was used; the other was 2 modification of 
Feddersen's jar method, Herr Lorenz shows that, in 
the case of iron telegraph lines, the of the iron must 
be considered. The ynamic constant of unit length of 
an overland telegraph wire is expressed by C = 2 log. 244 24, 
where & denotes the height above the ground, a the radius of 
the wire, and & the function of magnetisstion, For unmagnetic 
wires, the latter member falls away. Applying the formula to 
Fireau and Gounelle's and putting the function of 
megnetisation of the iron wire = IO, we get the velocity 126000 
km., while that observed was 101710 km, The difference is 
much less than by the reckoning, and may be attributed, 
the euthor thinks, to faults ofninsulation, —Stud the genera- 
Hon of the currents of & Gramme machine with to time 
and resistance, Herr Herwig finds, inier alia, that at the com- 
meicement w greater sian \featatian oF force is obtained with 
greater resistances; but in later stages of development of the 
current, the force increases more for smaller resistances, ‘The 
slow development of current wihi great resistances is shown by 
the fact that with 13°4 Siemens’ the full force 
not reached in four 


latter, but deserves the name 
ever, thet the dielectric po. 
some contribu- 


masked by the other.—Her S makes 
ons to qaaatve spel ana; his pa treating (1) of 
distribution of a base between mic and other 3 


(2) of quantitative mode of determination of nitric acid, and (3) of 


n of phosphoric acld.—. the remaining sub- 
jects harfiled, we note the e of m of fuchsin 
(Gian), application of the method of to proof of 


and the heat-conduction of 


Quarteri: 
a en eee of the Ch 

n, H. B. Brady, F.R.S., with a plate. In 
irony pur di fette new and most forms are de- 
scribed and The author mentions that he has failed to 


specimens of € sca, P. X J., the struc- 
tures figured by M. Munier-Cuatocs ehich iia ian to be 


Tur ly Journal of Microscopical Sclence, July, contains : 
rhiropoda 


by E. T. Newton, 
abire ere qi la a Ona 
to 


the blood and their relation by Dr. T. R. Lewis, with 
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a — Observations on the, glandular 
nuclei in the akin of, the newt, by Dr. 


^. On the early d of the Lacertilia, with 
eod erri d 
M.A., with a plate.—On put 


patus capens F. M. Balfour, 
pane eE ol the Darha Moe 


21, 1878, to March 20, 1879. 


o 


e beervations 
tive streak, by F. M. Balfour 

in the anatomy of Peri. 

A2—Notes and Memoranda. 


on 
$ 


pical club from November 


k contains+—OQn su nipples spd magie, 
es Spe monet b. cM acess with 
a res Os Oe ce i om ition of the bodies found in 
the Turkish bath, an Inquiry into the effects of hot dry 
alr upon man, by Dr. W. J. Fleming.—On the form and struc- 
ture of the of Af Jayerdi and M. sowerbyit, by 


Prof. Dr. Turner, —On the element of symbo 


ab 


correlation in 


expression, by Prof. Dr. Cleland.—On an intra-thoracic ^ 
phoid tumour, by Dr. R. H, Clay.—On 

of the lower limbs, by Dr. J. G. Garson. 
arachnoid cyst involving the part of the 


D.J. 

ey DoD | eae a 
ia 
theory 


uality in length 


large 


sub- 


parietal lobe of 


— On the process of heal- 


— On the dentition of 


peniallatus, Gray Í Leslie. —On a new 
of contraction of striat muscle, and demonstration of 


ethidene, by Prof. Dr. M‘Kendrick.—Notice of Kolliker’s 
n open History of Men and the Higher Animals,” by 
M 'ur, 


Nonest Tiles quiim ie 


koff, of Odemo, containing notes on 


on the anatomy of Ascetta, on the 


ment In the calcareous on the 


Bd. xxxii Heft it., 
Prof. Elias Metschni- 


develo of Hahsarca 
of develo 


of nourishment 


po Piling pas acus t memot.—On the power 


means of on smooth and more 

cct pepe 
tions to our know of the organs of gen n 

Dr. A. Gruber, with five —Re- 

on tie minute rudare ot tho Dier ia o oT 

Dr. J. Machate, 2 —On a new species 

of bi ( Jemici adus DE with 

figures.—On the final alterations in Meckel’s cartilage, by Dr. B. 


Baumuller, with two platos. 





SOCIETIES AND ACADEMIES 


Parn 


. Academy of Sciences, July 14.—M. Daubrée in the chair. 
The fo papers were read +—Addition to my memoir on 


—On the direct com- 
and 


The of with the halogen sub- 
stances ùre extended in this inquiry, formule, to methods 
of direct ~on gba radicals of tha: 
stannbutyls and staonenyls by Cahours and y.— 


Picard.— 
M, Planté. Using a machine .of 80 condensers 


his secondary ‘battery of 600 couples, he obtains noisy sparks 
vean 
even attin 


than o'12,m. long, and if they are 


surface sprinkled with flowers of sulphur, 
o'sm., and leave a sinuous furrow. 


they 
When 


of 


their 





|| after removing the excess of sulphur by a few light tape This, 


M. Planté thinks, mey explain the -like à 

rn oe cale tradu! ur E. iy But ^ 
Httle dynarhic electrici for th ther S 
s (hat 2 required ese other static + 


M. Puel, by M. Portes, The efficacy of lime is demonstrated.— 
Observations at Marseilles Observatory, by M. Stephan.—Ona do- 
finite integral, by M. Callandreau.—On the ofequations 
with partial dertvativesof orderssuperior to the by M, Pellet, — 
Mintmum of nr E &chromatism of two lenses of 
tho seme mabata, by Thollon. .Two lenses of the mmo . 


coe eS merde Ta 
on; app M. Arloing, In 
the fret phapa senos Shonli Se piven Dol Delete 

whether chloroform or ether be used ; in the second, 
the heart must be watched, and | in the case of chloro- 
Puls i dn tha iird, the respiration. oroform should be pre- 


of death from intravenous injection of milk and sugar, by 
MM. Moutard-Martin and Richet, Death from injection of a 
great quantity of milk is the result of bulbar anæmia, which 
produces phenomena óf excitation—On the reproduction of 
PAs Le REEL ar, 
—Comparatire anatomy of the Hirudines ; of the 
Batracobdelia latasti, C. Vig., by M. Vignier. 
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recommended consequently, that the opportunity should 
be taken'of the proposed remgval of these collections into 
the new building at South Kensington, to separate them 
at the same time entirely from the control of the trustees 
and to place them under the rule of a director, who 
should be responsible-to one of the Ministers of State. 
at might have been well supposed that such a recom- 
mendation, coming as it did from a Royal Commission 
composed of. some of the leading scientific authorities of 
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THE NEW NATURAL HISTORY MUSEUM .- 
OTWITHSTANDING the delay caused by discus- 

I sions on the Zulu campaign and the. Army Dis- 
cipline Bill, the Civil Setvice Estimates must shortly 
come before the House of Commons, and an opportunity 
will be given for obtaining from the Government some 


explanation of the course ‘they propose to adopt with re; 
gard to the administration of the New Museum of Natural 
History. As will be seem by ‘the memorial, of which we 
gave a copy gome weeks ago, the Council of the British 
Association for the Advancement of Science, in accordance 
with the resolution adopted by'the Association at the 
Dublin meeting, have strongly urged the pressing import- 
ance of this question upon the Government. Naturalists, 
wo believe, are one and all of the same mind on this sub- 
ject, but owing to the many important political questions 
of the day, and to the general ignorance of, or we thay per- 
haps say, indifference to, the trye wants of science, find it 
very difficult to get their wishes attended to. 'Fhelr 
general opinion upon the "British: Masemn-questior may, 
we believe, be shortly stated as follows. - 

The dominant idea; as we all know, of the Founders of 
the Britsh Museum was the library. The collections of 
natural history and antiquities which have been added to 
it during the past fifty years have always been regarded as 
entirely subordinate, and not-to-be-too-much-encouraged 
parts of the geheral scheme. The executive officer of 
the whole institution has always been the “principal 
"librarian," trained up in the; book department, and 
having his great aim and object to make that department 
as perfect as possible. ` Some years ago, in obedience to 
proasure from without, an eminent, naturalist was: made 

* superintendent" of the four sections of the museum 
which relate to natural. history,. naniely, zoology, botany, 
geology, and mineralogy, but cafe was taken to give him 
no real power, and his ajtthority, we believe, has remained 
completely nominal up to tHe present day. The.“ super- 
intendent of the natural history departments”-has never 
been allowed to interfere in any way with the important 
functions of the principal librarian, in whom the adminis- 
trative power of the whole of the Museum is vested. 
Now fifty years ago, in the infancy of natural history in 
this country, such an arrangement as’ this . have 
answered véry well, but with the.gigantic strides that 
science has made of late) years itis not likely ‘that 
naturalists will be content to allow the great National 
Museum of the country to continue to be governed by an 
individual of no-stientific attainments whatever, and to 
be entirely subordinated to the predomihant interests of 
' the Public Library. . When the Royal.Commission on 

Science was appointed in 1872, and the question of the 
British Museum came before it, the grievances of the natu- 
ralists found vent, and the systematic injustice with which 
this department of the Museum had always beep treated was 
fully exposed. After taking full evidence on this subject, 
the Royal Comnfission came to the conclusiop that the ob- 
jections raised to the present systèm of government. of 
the natural history collections were “well founded,” and 
were “unable to discoverethat the system is attended by 
- any compensating advantages." The Royal Commission 
You, xx.—No, 5c9 _e 


the country; and backed by the universal opinion of 
naturalists, 


would not have been ignored. But such is 
the apathy displayed by our Government; when questions 


merely of scientific interest are at stake, that the recom- 
mendation appears to have been entirely overlooked, At 


the fag end of last session the trustees of the British 
Mugeum were permitted to pass an act enabling them to 


move the natural history collections to South Kensington 


without making any changes whatever in the mode of 
their administration, and not a single member of the 
Legislature appears to have raised his voice against this 
summary mode of dealing with the question. - 

` Unless something can be done to upset the conclusion 
thus-arrived at, it is obvious that the evils so loudly com- 
plained of during the stay of the natural history collections 
in Bloomsbury will accompany them in their migration to 
Soüth' Kensington. The library at Blooinsbury will con- 
tinue to be-regarded-as the main businéss of the fifty 
trustees, and-the natural history at South Kensington will, 
a$ of old, be: starved in order to feed the wants of the 
more favoured institution. Besides this, many absurd: 
laws and antiquated regulations exist in the British Mu- 
seum which it would be-highly inexpedient to introduce ' 
into a new institution, and which can only be got rid of 
by a complete change of the tuling powers. 

. It is said-that the-trustées of- thé British Museum, 
Having had the memaorial:of'-the British Association 
pressed upon their attention -by the Treasury, are pre- 
pared to make certain concessions as regards the manage- 
ment of the New Museum at South Kensington. But in 
the-face of the strong recommendations of the Royal 
Commission we do not believe that any arrangement of 
this character will be deemed: ‘satisfactory, 

` In fact, the only hope of good: for the new 
Museum of -Natural History lies in its entire separation 
from the unnatural foster-sister with which it has been 
hitherto refred: Every man of science will, we think, 
agreo with the Duke of Devonshire’s Commission in 
considering . that- natural history has. iow full claims to 
a separate maintenance, and‘will render thanks to the 
Council of the British Association for: their: efforts to 


impress tho- importance-of the recommendations of that 


Commission upon Her Majesty s Government. 


BRAIN AND MIND 
The Relations of Brain and Mind. By Henry Calder- . 
wood, LL.D., Professor of Moral. Philosophy in the 
University of Edinburgh. (London: Macmillan and 
Co.,-1879.) ^ > 
Te "Prof. Calderwood says in his 
preface, is to ascertain what theory of mental life 
is warranted on strictly scientific evidence." 
“The order followed is to consider, frst, the iai 
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results of anatomical and physiological research as to the 
structure and functions of the biain ; second, the facts in 
human life unaccounted fgr by anatomical and physio- 
logical science, and requiring to be assigned to a higher 
nature. * 


In these words our author indicates not merely his 
method, but the conclusions as to tHe relatlons of mind 
and brain to which his investigations have led him. " e 

The first six chapters deal with the anatom? and 'phy- 
siology of the brain, both human and ‘comparative. In 
these and ‘also in other parts of the work Prof. Calder- 
wood exhibits an extensive acquaintance with the facts of 
cerebral anatomy, physiology, and pathology, worthy of 
any technical neurologist, and which reflects especial 
credit on an author hitherto identified with purely specu- 
lative philosophy. 

As the result of his study of the comparative anatomy 


and physiology of the brain, he reaches the position that |. 


the brains most elaborate in convolution are indicative 
mainly of the most highly developed muscular system. The 
development of the brain is, however, no test of “intelli- 
gence.” This, he contends, is most strikingly brought 
out by a comparison of the brain of man and the ape. 
'* Theape, with a brain modelled like man’s, and weighing 
15 to 20 or, shows himself active, powerful, and able to 
assail any adversary ; man, with a brain better developed, 
and 10 to I5 or. heavier, is tottering, feeble, and idiotic, 
unable to defend himself from even a weak assailant. If 
configuration and structure of brain afford a measure of 
intelligence, our poor idiotic fellow-man should be so 
much clearer in intellect and decided in action than the 
highest specimens of apes. But it is not so"' (p. 161). 

The comparison here instituted is a very fallacious one. 
The exact formula for the relationship between brain de- 
velopment and intelligence in different animals has yet to 
be found. That it is not a mere matter of size is generally 
admitted. But that the relationship is thorough-going is 
proved by the very fact here alluded to by Prof. Calder- 
wood, that below a certain standard of development 
idiocy is the invariable result. The comparison should 
not be between a microcephalic idiot and a normal ape, 
but between a normal ape and a microcephalic one. The 
microcephalic ape would certainly be idiotic. 

At the close of his review of the facts of cerebral ana- 
tomy and physiology Prof. Calderwood says: “At this 
stage it seems our only possible conclusion that anatomi- 
cal and physiological investigation as to brain and nerve, 
so far as they have yet been carried, afford no explanation 
of our most ordinary intellectual exercises” (p. 216). 

He quotes with approval Prof. Tyndall’s words that “ the 
passage from the physics of the brain to the correspond- 
ing facts of consciousness is unthinkable," &c. (p. 212); 
but not content to accept the two as correlated facts in- 
susceptible of further simplification, he endeavours to 
prove by “personal experience”’ that mind is altogether 
distinct from brain, and of a higher and immaterial nature. 

Thatws discrimina 2 e between seoran ona and i percep- 
tions, and consequen orm conceptions o are 
facts towards the expleaicon of which all that is howd 
concerning the action ‘of nerve-fibres and cellular sub- 
stance contributes nothing" (p. 224). ‘ The known laws 
of brain action do not provide for this; t imply that 
the nerve system is not equal to such woe. 221 

In his chapter on (Experience as- connected with 


Motor Activity" (Chapter VIIL) we find the following 
account of the nature of volition :—“ What we mean by 
volition or exercise of wil-power is best shown, in the 
first instance, by marking its contrast with nerve-action. 
It is not that which moves the muscles, but that which 
moves the nerve-cells to act upon the’ muscles, It is not 
that which moves the limbs, but that which determines 
that they shall be moved.  Initslower and simpler aspect 
this may be illustrated by reference to sensory activity. 
A falling stick touches the hand, or a neighbour jostles 
the elbow. By contact with some external body, an im- 
pulse is given to the sensory nerve which is transmitted 
to the sensory cells. Let us now turn to motor activity. 
In so far as the originating power acts xfon the motor 
apparatus, its action is, in a sense, analogous’ to that 
which produces a tactile impression—it operates as an 
external power, that is, eternal to the apparatus. Or, 
to take a farm of expression more familiar, there comes 
from arfinner sphere, from the region of personal expe- 
Tience, an impulse which acts upon the motor cell, and 
throws it into activity. That which acts upon the motor 
cells is as certainly external to the system as fs the object 
which comes into contact with the sensory system. But 
in the case of voluntary muscular activity, that which 
operates acts directly on the cell And what is not 
reflex, as not being the product of movement -of the 
sensory nerve, must be accounted for by energy from 
some other quarter, that is, from a sphere external to the 
nerve system, though within the nature of the person" 
(p. 247). ; 

Such being the standpoint assumed by Prof Calder- 
wood in reference to the simplest forms of mental mani- 
festation, it is unnecessary to follow him in his analysis 


‘of the higher mental operations. 


He advocates essentially the so-called “clavier” theory, 
that the mind is something of a higher nature and dis- 
tinct from brain, which plays on brain as on a musical 
instrument. If the brain is diseased, mental manifesta- 
tions will be limited or inharmonious, but the defect is 
purely in the instrument, and notin the performer. . 

Prof. Calderwood admits that the brain is the organ of 
the mind; that “a pure independence of mind is not 
known in our history” (p. 314); that defective develop- 
ment of the brain and idiocy invariably go together; 
that diseases of the brain are associated with mental de- 
rangement (Chapter XIII, “Brain Disorders”) and 
deficiencies (Chapter X, “‘ Use of Speech”); that mind 
has a powerful influence on body, and that mental work 
implies physiological waste (Chapter XI., “Action and 
Reaction of Body and Mind”); and yet, notwithstand- 
ing the thoroughgoing correlation between mind and 
brain which these and similar fucts demonstrate, he pro- 
fesses by the aid of personal experience to prove the 
existence of something distinct from and independent of 
the conditions of its manifestation. This process reminds 
one very much of an attempt to lift oneself by the hair 
of the head, or raise the chair on which one sits. Prof. 
Calderwood,cannot divest himself of his brain by personal 
experience,nor can he give us any evidence of personal 
experience without brain. : = 

He acknowledges that ‘ however carefully we study con- 
sciousness, we do not thereby attain to any knowledge of 
the nerve system,” -and that-‘‘only by the slow and 
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laborious methods of anatomical and physiological re- 
search has the human race become aware of the physical 
conditions of sensory impressions and motor’ activity” 
(p. 212). 

So far, therefore, as nal erperience is concerned, 
Prof. Calderwood might have equally well relied an it for 
asserting that sensation and voluntary motion are inde- 
pendent of sensory and motor nerve structures, as for his 
assertion that mental operations are distinct from the 
action of brain. E 

That we are in ignorance of the physical processes 
underlying many special psychical manifestations may be 
admitted without invalidating the general fact of their 
‘correlation, otherwise clearly established, But to make 
ignorance on the one side the basis of very positive state- 
ments on the other, is to say the least extremely rash. 
We may not know how or under what collocations of nerve 


cells and nerve structures subjectivity becomes apparent ;' 


but for Prof. Calderwood to exclude it in his definition of 
the properties and modes of activity of nerves and nerve- 
centres, and then to argue fhat personal experience 
demonstrates it to be something beyond and above, is to 
beg the whole question. Hg 

He very ingennously estimates the true value of such 
an argument in a passage, in which he says, “the in- 
sufficiency of brain and nerve to perform such work gs 
really involved in the statement of the laws of brain action 
and the functions identified as belonging to fibres and 
eslis” (p. I. 122, ital ours). It would be more logical to 
reconsider and amend the definition. 

Prof. Calderwood’s ‘endeavour to prove by scientific 
evidence the distinct nature and independence of mind, is 
to attempt the impossible. The utmost that scientific 
evidence is able to accomplish is to show that cerebral 
activity and the facts of consciousness are correlated 


facts insusceptible of further simpliffration and incapable, 


of being expressed in terms of the other. 

Whether we adopt the hypothesis of a duality or a dual 
unity, is a question of faith, not of scientific demonstra- 
tion. Science can only deal with the knowable, 

Considering the very, decided stand Prof. Calderwood 
has taken on the dual theary in the light of ‘the latest 
researches in* cerebral physiology and pathology, it was 
hot unreasonable to expect some new contribution towards 
the elucidation of the vexed question as to how the 
immaterial mind can act and be reacted on by tha 
material body. As to whether they are attuned on the 
“pre-established harmony principle or otherwise, Prof. 
Calderwood gives u$ no information. On the whole, 
perhaps, he has in this exercised a wise discretion. But 
whatever theary as to the intimate nature of mind and 
brain may be adopted, the correlationship between the 
psychical and the physical must be accepted, not merely 
in a general sense, but as regards each individual mani- 
festation. Any work will be gladly welcomed, and will do 
great service, which serves to throw further light on the 
relations between psychical phenomena and their ana- 
tomical and physiological substrata. Prof. Celderwood's 
work does not help us in this respect :—rather the reverse. 
While, as the facts of brain on the ome hand, and 
. the facts of mind on the other, it contains much,that is 
worthy of praise, as regards their relations it is eminently 
unsatisfactory, D. FERRIER 
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SOUTH-INDIAN PALAEDGRAPHY 


Elements of South-Indian Palaograthy from the Fourth 
Jo the Seventeenth Century, A.D. By A. C. Burnell. 
Second ahd Improved Edition. (pondan 

- Trübner and Co., 1878.) 


- WORK like that before us is —À— (€ 

* make us feel proud of our Indian civil servants. 
Dr. BurneM has made a name for himself in a field of 
research peculiarly his own, and the appearance of a 
second edition of his important work on South-Indian 
Palzography is a matter of congratulation for science. 
Apart from the historical and linguistic value of the 
numerous inscriptions here copied and explained, the 
light thrown by their decipherment upon an obscure 
chapter in the history of writing is so important that I 
shall make no excuse for confining myself to this side of 
Dr. Burnel?s labours, the more especially as this is the 
side to which he has himself devoted the. larger part of 
his book. - 

- Two questions are brought before us at its outset—the 
date of the introduction of writing into India and the 
origin of the South-Indian alphabets. The two questions, 
indeed, hang very closely together, and the one cannot 
be completely decided without the help of the other. The 
earliest examples of writing yet discovered in India are 
the edicts of Asoka, the Constantine of Buddbism, about 
250 B.C. They are written in two different alphabets, 
and the irregularities they present have Eeen supposed to 
show that writing was still a recent art. The alphabet of 
the northern inscriptions, which may be termed the North 
Asoka alphabet, has been proved by Mr. Thomas to have 
been derived from an Aramaic original, and consequently 
to have been introduced by Semitic traders from the 
Persian Gulf. Dr. Burnell claims a similar origin for the 
South Agoka alphabet, as well as for a third alphabet 
used only in Southern India, and known as the Vatteluttu 
or Old Tamil, Of this Dr. Burnell holds that it “is 
apparently not derived from nor the source of the 
Southern Asoka alphabet, though in some respects very 
near to it.” 

These opinions of Dr. Burnell have met with a vigorous 
opponent’in Mr. Thomas, who maintains that both the 
southern alphabets were of Dravidian origin, the Sanskrit 
alphabet itself being àn adaptation of some 
Dravidian one, But it will be difficult to resist the force 
of Dr. Burnell’s arguments based upon the earliest forms 
of the South Indian characters and their likeness to 
corresponding characters in the Aramaic alphabets of the 
fonii and third centuries BC. As he justly observes: 

“perhaps the most important proof of the Semitic origin 
of the two South Indian alphabets is the imperfect 
system of marking the vowels which is common to them 
both, They have, like the Semitic alphabets, initial 
characters for them, but if the middle of words these 
letters are marked by mere additions to the preceding 
consonant.” 

If we once admit with Dr. Burnell that the South 
Indian alphabets have the same Phoenician origin as 
‘most of the other alphabets of the world, we must go 
further with bim and derive them “from an Aramaic 
character used in Persia or rather in Babylonia," The 


|| progress of palseography has made it impossible to deriye 
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them directly from Phoenicia, as Benfey wished to do, 
or from the Himyaritic characters of -Yemen as Lenor- 
mant alleges. The traditional belief-of the Hindus that 
thelr ancient literature was handed down by-oral recita- 
tion alone is thus confirmed, and à remarkable illustration 
affarded of the powers of a trained memory. The famous 
maxim that a literature cannot exist without writing must 
be given up, and the rigid sceptics who refuge to adtnit 
that any historical truth can be extracted from oral tradi- 
‘tion lose their most formidable argument. TN 
. The earliest material used for writing purposes in India 
seems to have been the bark of the, d/stryja, which.is 
usually identified with the birch. It is worth notice that 
our own word dock has the same origin as Jeech, and testi- 
fies to a similar employment of the bark of the beech-tree 
among our Teutonic ancestors, It is probable, however, 
that the characters of our first “books” were cut upon 
the soft wood or bark of the beech in the form of rines, 
and not painted as in the case of the birch books of 
ancient India, Nevertheless we must not forget that 
Venantius Fortunatus when alluding to the runes in the 
seventh century speaks of them as being “painted” on 
‘tablets of ash. A. H. SAYCE 


OUR BOOK SHELF 


Parasites; a'Treatise on the Entosoa of Man and Ari- 
mals, rubei d soms Account of the Ectosca. By 
T. Spencer Cobbold, M.D., F.R.S., F.L.S. (London: 
J. and A, Churchill; 1879.) _ $ ; 

‘THERE are several groups of animals which from time im- 

memorial have more or less generally neglected by 

zoologists, and which have induced very few amongst 
the latter to make a specialty of their investigation. As 
an instance of comparatively highly developed animals to 
which this remark applies, we need only point to the whole 
class of cephalopoda, and among the lower animals the 
entozoa are certainly a good case in point. Apart from 
the co ve scantiness of the literature treating of 
these animals, it has the additional disadvantage, in 
common with much other zoological oe of bei 
scattered in the numerous volumes of hun 
different: scientific serials. Dr, Cobbold has for a long 
time been held an eminent authority on helminthology, 
and, as he states in his preface, many hundreds of cor- 
mage rA not having ready access to the works of 

Rudolphi, Diesing, and. Dujardin (three great foreign 

authorities on the gubject), have applied to bim for iden- 

tification of je they met with in dissections or 

-otherwise. e therefore pronounces the most justified 

hope that by the work now published a reasonable Umit 

may be placed upon the number of future applicants. 

What particularly characterises Dr. Cobbold’s work is 

the thoroughly scientific enthusiasm with which “it is 

written, and which in itself is admirable. We cannot 
` help reproducing the closing sentences-of the preface, 
which will give to our readers & true notion of the spirit 
to which, according to our view, a scientific work ought to 
owe its origin : - 
~ “The aad of gr structure and economy of a humble 
- parasite brings to investigator no slight insight into 
the workings of nature. If these workings cannot'at all 
times be pronounced to be ‘good and iful,’ they 
must at least aha percer rial Enn aan 
the true—especially i t knowledge byit ctical appli- 
cationg be calculated to cant Subs Ael bana Rod 
map and his inferior fellow-creatures—ought to be held in 
high esteem ; ud gs from this p utilitarian view, 
there remains for the investigator the delight occasioned 
by the inrush of new scientific ideas, The average mind, 
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being elther essentially. commercial or ridiculously senti- 


mental, as the case may be, is totally incapable of com- 
prehending the motive power that animates and guides 
tary of science. The late Prof. Faraday, a man 
wholly untinged by the ambitions of wealth and power, 
once remarked to me that there were no people so difficult 
to instruct as those who were ignorant of their -own 
ignorance. It is just these very persons who, when 
faced in high positions of social, political, or professional 
trust, most powerfully contribute to check a nation’s 
ap pa ere are too few genuine workers at science 
in this country. As one of the rank and file I claim only 
to. have honestly contributed my mite, 1 should like to 
see a smallarmy of helminthologists rise up and lay siege 
to the fortresses at t securely held by thousands of 
death-dealing parasites" None but an honest and true 
worker, will write such sentences as these; every well. 
meaning man of science must concur with Dr. Cobbold 
in the ideas he thus forcibly expresses. Upon an array 
of workers of Dr. Cobbold’s stamp a nation may justly - 
look with pride. ` 
Turning now to the book itself we need hardly say that 
the author has executed the task he sét himself in a most 
iseworthy manner, Apart from a voluminous contri- 
tion of original work, Me has consulted. ay almost in- 
terminable list of hao i ae on the various kinds of 
pasen R work which in itself involved stupendous 


The contents are divided into two large groups, the = 
sites of man ing the first division, and those of ani- 
mals the second. division is subdivided into several 
sections, and thus'in the first we have descriptions in one 
section of Trematoda or flukes, in the other those of 
Cestoda or tapeworms, in the third those of Nematoda 
or round- and thread-worms, and-in the last those of 
Acantocephala (thorn-headed worms), Suctoria (leeches), 
and the parasitic forms of Arachnida, Crustacea, t 
and Protozoa. In the second division the parasites o 
animals are arranged according to the respective places 
of their hosts in systematic zoology. The parasites of 
Mammalia are subdivided according to the orders in 
this’ class, beginning with and ending with 
Marsupialia and Cetacea. After this the parasites irds 
reptiles, fishes, and invertebrate animals are considered 
in due course. In relation to the parasites of man, the 
author gives a great deal of valuable statistical information 
which must be of special interest to the physician. 

Altogether we cannot too highly of Dr. Cobbold’s 
book, and as Sepa the author warmly upon having 
so efficiently filled a gap in zoological literature, the ex- 
istence of which had long been felt by-all working natu- 
ralists and many medical men. 


A Contribution to Agricultural UA By A. S. 
Wilson. (Aberdeen: J. Rae Smith, 1879.) _ 

THE author of the small volume before us is already 
favourably known as an investigator of more than one 
obscure yet important problem connécted with field- 
botany. The text of his t discourse is “ i 
si ." He approaches this subject in a characteris- 
tically careful manner, ires Mia account, as he does, a 
number of considerations which might easily escape the 
attention of an o observer or experimenter. The 
i Re and manner of his experiments present no eq 
indeed, it seems to us that Mr. Wilson can hardl 
fully aware of the immense number -of trials which have 
been made, both in this country and on the Continent, in 
order to ascertain the best distance a for swedes and 
turnips. — Nowever, imepts of order certainly 
require frequent repetition in order that the influence of 
season, pr d: and'manure, may be duly measured, 
Any one of conditions may so affect the result as to 
invalidate a hasty conclusion drawn from one or two 


years trials, even when such trials have been conducted, 


not in one locality, but in sevéral Mr. Wilson is quite 
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right in saying that “the theory of no farm plant has | experienced during the last few months, this being metter of the 


been worked out,” and that “our ip shows are con- 
ducted on no useful principle.” But he is pot y 
correct in affirming that “the chemist of the Aberdeen- 
shire icultural Association initiated a most important 
mode of teaching one aspect of cultivation,” or that ques- 
tions in agricultural botany “have usually been altogether 
subordinated to questions on the com tive efficacy of 
Saree Had Mr. Wilson aun e range of work 
and style of teaching until lately prevailing at Cirencester, 
and for long and now in vogue in many agricultural col- 
leges in America and on the Continent, he would have 
hesitated before making such statements, 

While Mr. Wilson shows us how, under certain condi- 


tions, a larger weight per acre of -roots was produced 


when the plants (both turnips and swedes) were singled so 
as to leave but 6 inches between them in the drills, although 
the drills themselves were 27 inches apart, he gives us no 
-information as to the relative values of the 
roots grown at 8 and 9-inch intervals, and the smaller but 
More numerous roots from the 6-inch intervals. Had 
the average t of any of these.sets of roots been 
exceptionally high or exceptionally low, this point would 
have been of much greater importance. For our object 
in growing such a crop as turnips or swedes is to obtain the 
most economical production of the greatest amount of 
wholesome and keeping food per acre. Very large roots 
are, we know, very watery, do not keep well, and contain 
certain nitiogenous and saline matters in'excess, so as to 
become in this way also less desirable as food for farm 
stock. And it frequently happens that aZ the increase 
per acre obtained in the form of e roots is water or 
useless mineral matters, "Thus, in iments, such 
as these o£ Mr. Wilson, fair samples of the crop from 
different plots should be reserved for analysis—water, ash 
and albuminoid nitrogen, at all events, being determined 
in the produce of each plot. 

Arithmetic in REON A racte for Hi her and Middle 
Class Schools, &¢. By Henry Evers, LL.D. (London 
and Glasgow: W. Collins, Sons, and Co., 1878.) 

HAD Dr. Evers been entirely unknown to us, we should 

have had no hesitation whatever in saying that this is the 

mue prece teacher; of one who has fully realised 
the ies of “teaching arithmetic," and by long ex- 
perience and patient observatiomlearnt to cope with those 
difficulties successfully. The t is unquestion- 


aby good and in some respects ; the definitions 
and explanations are short and to the point, indeed we 
could wish in some cases the author had made them 


‘fuller; the problems are numerous and in and 
more of the ordinary daily business than fanciful 
improbabilities ; and the solutions as as we have 


examined them remarkable for accuracy. 

The author might have given another method for the 
extraction of the cube root applicable to all roots ; those 
he gives are certainly the best we remember seeing in any 
poH The sranna don estions at the a will be 

very great value to those preparing for similar 
ordeals, The publishers have as usual giren a good book 
a good dress gs regards paper, type, an pine u 





LETTERS TO THE EDITOR ` 


The Editor does uw keld himself responsible for opinions expressed 
[ by Ads correspondents, Mather Lom he dd rettern,-or 


v NO i, ] - == e 1x 

y municaljens containing interesting aud: mood] facts 
1- ravelin "Tho Recent Weather Es. 3°; i 
S to appeal to statistics to’ demonstraté the 
of the weather nearly constantly 


most ordinary observation; neverthelesy some more exact infor- 
mation on the subject may not at the present time be unaccept- 
able to the readers of NATURE. ° 

The year 1878 until October hed been geneally warm, the 
temperature on the wlfole having been above the average in 
every month, excepting September, and it was very little below 
in this month. ene, pedod of cold set in. Beginning with 
x878, November, the tem has been in 

oy 
large. of sunshine, 
inxtrument, has also, since April, kipregel 
small. A few r 
Records, by permission of the Astronomer-Royal, are -given in 
the following table :— 


month 









Mn 
Om JM Ui- WoW Ow 














The sign — indicates below the average. 
In every month the temperature has been below the a 


The generally severe character of all the months, 
February and March, is well shown in the column giving the 
number of days on which the tem 


sunshine numbered only 405°0, which is 192'4 hours less 
thea of the same perlod in the 
0°68 only of the amount 

Royal Observatory, Greenwich, July 23 | 





Some Remarks on the Rev, J, G. Wood's Explanatory 
Index to '' Waterton’s Wanderings” 


1. THE name of the Indian tribe mentioned ought to be 


Tasmanaces and not J/aswnacs, 
a. The botanical name of the arrow-reed is Gynerium (not 
3. (P. 378).—The Balata gum has reached the lish market 
again, If I do not 


long ago, though it may have dum 
mistake there existed about 1864 even a Balata Gum Company, 
in which Messrs. Silver and Co. took the lead, We heye in 
Veneznela (State of Maturin) the same tree, where it is called 
Purvio. Mr, d'Azevedo, of. Maturin, sent several times quanti- 
ties of the to Hamburg, but I am informed ıt did not pay. 
cr 355). — The Caweudi is Eunectes murinus (not marinus), 
A Crookes ini his article A qs 
Organic World " (Yosrwal of Science, Januay, 1879, p. 42 

calls it aquatic, and says that it inhabits the rivers of South 
America. This is certainly wrong ; it is y found near 
the water, and swims very well, but is by no means an aquatic 

5. (P. 381).— Cefaiva is an oleo-resin, and should not be called 
R gum, me da on p. 401 M dn: taa nanio ee M 
from which it is obtained, It is Cepas/era pudjfera, Benth., not 
C. ora 7. 07 87 g 

^ 6. (P. 383).— The pare of the describer of the birds of 
Tib Fitau {“ Ofseaux de Pile de la Trintdad,” Port 
d H $t uf. t RE . 

E Sha) Th eastor'oll lant belongs to the family of 
Euphorblacez, but not.to the tribe of Euphorb!s (or better 
3. [P Jis Rad A molis instead of Anolis, 

9. (P. .— The coffeé-tree does "not: belong to the ‘“‘usgful 
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p of | Cinchonacege," which is by numerous 
ER in ach a agi both are included in the mene milf 


10. (P. 407).—The conlcaPmound of the F 
allan error in natural » I have seen several 
rith the eae on. Deep ie ten Oe Foye 


north of La Gusira. e 

1I. (P. 412).— VJ, . ere is no species of 
true “Pulses in = ipen caneriooras . if we follow the .distinction 
enabled by Burmeistee (^ Spit. Veena der Thiere 
E ng A is undoubtedly 


' 12. aa. b atl 


wax of a 


is not at 
nests 


wn: —'Korumanni-Wax, This is composed of the 
bee (Ceroxylom andicola), mixed with a pitch-like 


substance obtained from several trees, chiefly the Maam-tree.” |. 


-It is scarcely possible to believe that the accomplished editor of 

erings’’ should have ed these lines, where a 

into a wild bee. The latter 

species The Kwrxogawsi was 

may be identical with a pitch. substance, called Caramas, 

or Prramas in Venemelan Guayans, and which is 
Aubl. 

mahogany tres belongs to the family of 

t not to the group af Cedracese (or better Cedrelese). 


14. Uli). —Maribunta is not a Portuguese word 2 
‘wasp. ie Haslam eer ols Woes ci pink es 
map, bnt oae taken from te ee 
“15.-(P. 440).—Mosgquilo. Even in natural 

its real-name, and it is 


authors should call 
therefore altogether wrong to s of the bits of mosquitoes ; 


ur Bag pean egg and evidently more correct 
”).—Pateca, Per we may pereca, ons 
Buil ictus aoa Wak E 


17. (P. 479).— Stag Ray. ZYyrow partinace is & maritime 
M etas several other ones in South American 
vers, a8 Th. Aystrix, &c. 


18. (P. 473).—Shgur-cane is Saccharuss (not Sackarimus) 


19. (P.'474).—'' The tiger-birds derive their popular name 
from the cry which they utter." Ned 
they mus re hee gr bim i ode tobe to roar 
might have been avoided by 
carefull quoe 


reading rani yw (p. 195), that. it has no 
sg, fa mame being due to the ground 


zpotron e 

20. (P. 47 C he tototo Guayana, as far as I know, is 

Tirtudo callelMorrwc in Venesuels, Cistuds carolina 
1s a North American species. - z 

abes 236).—Chigee. What Waterton sa of the hatching 

this animal within the body of man is not true, The 

are developed outside, the larvee leading a free existence. 
cap ae der ing remarke ee arti Erori, (i 


good many many less important ones having over in 
); but there are mý Mes P 
even wholly erroneous statements w we were sorry to find 
Index. AVERNIT 
gr v no ria . d i 


^ 





Swift's Comet.—Williams College Observatory 


T HATE coi a set of elements of the comet lately dis- 
‘covered by Mr. (now Dr.) Swift. They are from observations 
made by . Lewis Boss, Director of the Dudley O 


at Albany, on June 24, June 3o, July 8. They are thése :— 
lee ile bag MeT, b on 


log. g FE AR 
a nee e mm 
F E «45. dI. rg Mg te 
sae IOP I's3' ‘ 
ie denise Seon -s AX 4- 0^6 . 
3 A B o*3 
- Or in spece, both co-ordinates, about o". ` - 
were com Olber afterwards varying Af 
regular rule. A trifiing which I have not 


being a representation of the 
middle observation ; say to about --0**2 and — -9"'1 in longituda 


and latitude respectively. 
‘oe to sey that the observatory of thie col vida 
put into, active operation. It is about 
? Dist. of perihelion from node, 


old—the oldest I believe in the United States--end was built by ' 
the late Prof, Albert Ho 
torial, an early work of 


ind Modo Ur Moli 


edes Ep tha Hien, Ded Dudley 
a meridian circle with tel of about 5 inches aperture. 
The gentleman just named 1s the founder of my professorship, 
the ‘‘ Field Memorial Professorship of Astronomy,” and it is. 
probeble that in future a portion of the duties of that professor. 
ihip will consis? in making observations, and in their completo 
discussion, : Truman HENRY SAFFORD 
Williams College, Williamstown, Mass., U.S.A., July 11 


5 a 34-inch Simms transit, of the 


to procure: 





Electric Lighting 
Im the evidence given before the Committes on Electric Light- 
some Inention was mado of the difficulty 
over any considerable ares ; but it is worth 
Md Guess um a eee whee ets M 
a y uniform over an area whose radius is 


the | of the lamp above the ground. For imagine a sphere 
i fie amip ne ane a Soul al und for 
radius. Sup laip aun in all 

the surface o Todd te fr i and its 


about the foot of the lamp- 
wR? = 
it is 


post, 
To fad the proper form for tlie reflecting, which H of some ‘a 
EES E QU See a AAE MR 


A 





light in S. latitude The polar differential 
ee cede ert iy es tee Ford it ise | 
pat a pot tt, 


, 2 


equation of 


’ should be 
EIE replaced by & separate 


Ẹ 


elevations, 
Brampford Speke, near Exeter, July 14. zo 


* 
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It now contains & 7j-inch egur- ~- 


v 
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cockroech and it with their mandibles, moved it onward 
alittle way. It was inclined on its side. When moved, 
the projecting edges of the side hitched in the stones and pre- 
vented ree. s , 





Did Flowers Exiat during the Carboniferous Epoch? 
THE systematic ton of the genus Zreyer?a, founded for the. 
reception of a insect, having formed the subject of a recent 
. h the 


; daro M do Hatred eve teen Sanes uerit f to a 
ra and have sketched, with the aid 
a 






genus of recent Ephemeridas, 
May I be allowed to suggest that if phot hs of fossil 


insect-remains be taken for critical purposes, it be advan- Apparently in obedience to a signal from the ''gur- 


veyors," just as men shout when éAcy want to together. - 
Another obstacle. Threq pieces of gravel than the rest 
lay in their path. What to do now? crept under the carcase 
and lifted it by planting the hind feet on the floor and standing 
upright, sustaining the load with their heads, while a party 


are the lowest powers that I have sim f 
lenses, Agreper of fossil insects, there isin Baron E. de S monnted the opposing sane Med the tal; and tried fo drag tho 
TE 's collection, a les of recent Homoptera. which Is es ig a pubs n ven t was too mu I strength 
to of interest to pon At frt e Then the ants that bee: ing agai if hel 
dt oru e were a AC cu. Heras deuil nre their 
more easy o 
rigidis A oe UN mid of observation and it may be assumed that gave some 
Panorpa per A more however, reveals i orders to the labourers, for immediately these resumed 
their hold u the carcass and moved it forward in the new 


direction cated. 

Similar obstacles occurred four times in the course of their 
journey over the gravel, and on each occasion the same - 
fnew Were haere. Their patience was inexha . At 
length the body was successfully brought to the smooth edge of 
He wooden shelf, whence it could be dropped to the floor 
beneath. But it Ses neccemry {o select a fit spot for thia pur- 

inasmmch es the floor was strewn with 





The Papau 
I was surprised to read Capt, Oliver's statement in NATURX, 
vol. xx. p. 241, that the papau (Cares papaya) is not eaten by 
birds in and Mauritius. Ja Samoa it ia cateni rr dd 


There they ed its fell, I think business there was to 

aces see if all was safe and the place really fit for the and 
Intellect in Brates that thoy made mme communication as to the t to be 
chosen bore the corpse ed it 


I HAVE just been watching with care the action of & of 
ants, exhibiting an intelligence nearly allied to reason, i eed 
it be not '' reason." 

the shelf in a hothouse, two large cockroaches were 

caught, and left on the small gravel with which the 
shelf is covered. This s 3s four feet from the floor, and the 
of the ants ix behind a slab at the end of the house. When 


hitched. So they turned it on its once more, bit 
rg Mn Were carried into the gest by other anie and then 


thers 
treasure, for in about twenty minutes a swarm of ants 
emerged from the nest, climbed wall, gained tho shelf, and was turned on its side and taken through the narrow 
there, dividing into two parties, proceeded to take possemion of way into the nest To me, looking at it with the eyes of a 


psycho. all this seemed to indicate the exercise of a reasen- 


understand the significance of what I am about to relate, devised new methods of mecting new 


o 
it is necessary to form a distinct 


: 
H 


Ed 


Id a very remarkable proof that the 
very like our own. 
Moat Mount, Mill Hill, N.W., July 26, 


Epwazp W. Cox 


As are pifblishing notices of intelligence in brutes perhaps 
the following example of memory în a buid may be interesting, 
When I returned from the Pacific about two years ago, I brought 








them, bat he still regards me as his enem: 
17, Leinster Square, Dublin. §, J. Warran. 
Procoedings.of the: ‘Aberdeenshire Agricultural 


Asso on, 1878 
Your article (vol. xx. 288) touches a subject of vital 
: to the farmer these bad times, and I ho 


will follow it ap an & to'Mr. 
Royal oig ot to institute parallel and 
m ent course-of experiments, in order to test the conclu- 
to 
Association, x ; 


` Tho possible ce of humic, carbonic, and other acids in 
tore than usual pro n in Aberdeenshire soil: znd water has 
often occurred to 25 for the of results 
between those local of soluble and ble phos- 

but it can be denied that a nase has been esta- 


‘dictation, 
car a ee MEM tha ine, they 
may y look to their advisers for more than bare 
amertions on authority thet a ‘mineral ph 
value as-a maure until it has been rendered sola 


Spicula-in-Helix 
WHOLST dissecting, a few days ago, a common 
(es aspersa), I came across two calcareous 
ediately under the ‘‘ slbuminiperous ” which I cannot 
find mentioned in any of the text-books. 
other mails of the same speciés, and in two I found no 
while in the third I fe Pee pli t h aie place ds e two 
befoce-mentioned. any reader of NATURE tell me whether 
these are of the same nature as the diffused spicula of or 
if not, of whet nature are? They could not have been 


“spicula amoris " (H of the dart-s&c, as they were not 
contained in any mac at but were lying free in tbe above 
position, 7 Epwn. B. PAxFITT 


3, Waterfield Terrace, Blackheath, S.E. 





GENERAL RESULTS OF EXPERIMENTS ON 
FRICTION AT HIGH VELOCITIES MADE IN 
ORDER TO ASCERTAIN THE EFFECT OF 

BRAKES ON xus cd TRAINS! 


I. E 

OME special experiments were made with blocks of 
S small area. Qus eid ssl pio ee ee 
experiments were 12 iùcħes long, by 3 in wide, giving 
deductae cune Dalee the 
were made so as to afford a surface of p: against 
the wheel.of only ane-third of this amount, or 12 square 
inches,thus making the pressure per square inch three 


times as great as before, The diminution of surface was .| 


obtained b i ections u the-face of, the 
block: - The Pam A d Gb cay that any greater 
coefficient pce in case the extra. pressure 
one 
Leiria sixty iles an hod the rctation of the wheels 
was arrested by these bl whilst this*effect had not 
been-produced at that speed in other experiments. ‘The 
^. ^ Contiuued from p. s9% : 
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| twelve 


. small brake-blocks- 


e experiments, at a |- 
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3 


experiments. on this form of block were-stopped' Because 
the blocks were entirely worn down in.the course of about 


. Mr. Rennie: showed. high sures per: square. 
inch: produced. a- greater. P friction sep oed 
r either moving very slowly or-nearly.at rest; but - 
it-must be-borne in mind that the author's: experiments: 
were-made with igh velocities, whereby a serious ele: 
ment of disturbance is introduced, viz., the grinding away 
of.the surface.; and it is therefore probable that tha 
crease in the coefficient of friction due to increased pres- 
pue iir have been neutralised hy the lubricating effect 
of the fine particles ground off the surfaces. 


Whilé no certain opinion can. be as to the 
relation which the:coefüclent of friction to pressure, 
so.far as'these-experiménts are concerned, it is quite clear 
that in proportion as the pressure is. increased or dimi- 


nished so will the actual friction obtained be Increased or 
diminished. "When the friction which exists between the 
brake-blocks and the wheel reaches a certain point; the - 
wheel ceases to rotate, and becomes fixed. This point-is 
reached when the frictional resistance of the blocks exceeds 
the adhesion between the wheel and the rail if the speed is 
kept up; or, ifthe peed is slackening, when it exceeds the 
n between the whee and the rail plus the effort 

required to retard the rotation of the wheel equally with 
the retardation of the train ; and the excess of resistance ` 
then acts as an unbalanced force, tending to destroy the 
momentum of the-wheel. , $ 

Usually there are in a train a certain number of vehicles 
braked and & certain number unbraked: If the brakes 
acted on all the w. then the rotating momentunr of 
the wheels does not add to the distance in stopping a 
train; because that momentum can be acted upon by the 
brakes directly, without in any way affecting the adhesion 
of the wheels to the rails. lt simply requires an addi; 
tional amount of brake-block pressure. , E 

With the unbraked portion of a train the rotating mo- 
mentum of the wheels is an addition to the momentum 
due tothe welght of the train (including therein the actual 
weight of the wheels), which cannot be utilised, for 
Yetardation ; and it therefore seems important that there 


should be brakes on ewery wheel of a train. 


A% it thus appears that'it is the adhesion which governs 
the retardation witch the brake-blocks can é u,on 
wheels, it is manifest the pressure brought to act on 
the brake-blocks should never give an amount of friction 
which exceeds the adhesion. a high , however, 
the sure required to produce a degree of friction equal 
i e adhesion is much greater than what is jred at ` 
alow pa : Nah 

The following table gives appro the- proportion 
which the pressure to. be applied to the brake-blocks 
should bear to the weight upon the braked wheels, with 
coefficients of adhesion -between wheel and: rail varying 
from *30 to "15 of the weight on the wheels :— 


Ratio of Brake-Block Pressure ta Waght on Wess 











Bi 7g 1 PHE Trans. for thes, p. 159. 
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It will bo seen that, when the adhesion 30 of | first put on, that is to say, when the is high at the 
to 12 of the ht would | commencement of a stop, to pressure gradu- 


the weight, a pressure equal 
skid the wheel at 74 salles per hour, whilst a 
equal to 4'14 times the weight would be required to do so 
at 60 miles per hour. : 
On the other hand, if the adhesion is only 15, the 
pressure requisite to skid the wheel would be only ‘60 of 
the weight at 7} miles per hour, and 2708 of the weight at 
a pora brake depends the 
efficiency of & upon pres- 
sure being proportioned to the speed and to the adhesion. 
If the esion were always uniform, the rule would be 
res but this is not the case. ; 
a ion of the wheels to the rails varied accord- 
ing to the materials, that whether the train was 


travelling upon iron or steel rails; and according to the 
state of the rail, whether dry wet, or sanded. 
„On rails it was found that the coefficient of adhesion 


of the wheels was generally over ‘20. In some cases it 
rose to '25, or even higher. On wet or greasy rails, with- 
out sand, it fell as low as '15 in one experiment, but 
& about ‘18. With the use of sand on wet rails it 
was above ‘20 at all times; and when the sand was 
applied at the moment of starting, so that the wind of the 
ing cu pA blow it away, it rose up o gs 
even above ‘40. Consequadily, tuo retarding effect of 
the brakes would be tly increased, were means 
devised ed d under every wheel to which a 


brake is applied, during the progress of a stop. 
- The ees ean iE test when the 
friction between the brake-blocks and the wheels amounts 


to a quantity just short of the resistance caused by the 
&dhesion, because as soon as the brake-block friction 
£xceeds the adhesion, the wheel becomes fixed and begins 
to slide, In order, however, to secure the best results in 
stopping, it is obviously necessary that the brake-block 


pressure should be to give a friction about equal 
to the M sae of wheels at every stage during the 
of & stop. 


pio ; 

There is no reason why, in the progress of mecha- 
nical science, these conditions should net be regulated by 
a self-acting ent, 

Mr. Westinghouse has devised #valve to regulate"the 
pressure between the blocks and the wheels. The prin- 
ciple of the valve is, in the fist p to prevent the 
actual friction from exceeding. the adhesion at any point ; 
and in the next place, whilst allowing the fullest amount 
Of pressure necessary to produce the maximum friction 
to be applied to the brake blocks when the brakes are 














In the second 


with sufficient rapidity to prevent the skidding, and in the | at the beginnin 





ally during the progress of the stop, so as to maintain as 
nearly as possible a uniform amount of friction. 

As the adhesion varies it is necessary to consider what 
amount of adhesion for purposes of retardation can be 
safely calculated upen. 

The following table shows the distances 


i to 
stop a train on level lme from a speed of fiy miles 
per hour, with a retarding force of from 5 to 30 per cent. 
of the total weight of the train ;— 





If the brakes act upon each wheel, then a retardation 
of ro per cent. of the load carried by each wheel—count- 
ing the rotating momentum as part of the weight—will 
gu eie ici 

the brakes act upon only half of the weight of a 
a retardation of 20 cent. would have to be 


upon the braked to produce the same result. As 
pointed out, 20 cent, adhesion is rather above the 
average obtai while 25 per cent. is the highest 


result obtained under the most favourable circumstances 
at any considerable speed, or except when sand was 
applied to wheels moving slowly. 

e above table sh be carefully noted, for it will 
be seen that, even if brakes act upon all wheels, 25 per 
pe cue retardation will only give twenty-eight yards 


er result than 20 per cent., or if half of the train only 
be braked, it will give fifty-nine yards advan 
A consideration of this feature of the problem 


points out (1) that the advantage to be gained by trying 
to obtain above 20 cent. retardation on each wheel is 
greatly overbalanced by the risk of “ skidding ;* and (2) 
t it is far easier and safer to make a stop m 250 yards 
from miles per hour with the whole train braked, 
than with brakes upon only half of the train. 

The following are some of the results of the earlier ex- 
periments, obtained with Mr. Westinghouse’s pressure- 
regulator :— 








i ent the pressure was nofreduced fourth and fifth experiments the pressure was insufficient 


g of the experiment. From these and 
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other iments it was found that the best results were 
obtained in cases where the pressure applied at first was 
from about 1$ to twice theeweight on the wheels, and 
where the reduction of the pressure was effected with 
sufficient rapidity towards the end ofthe stop to prevent 
the friction being sufficient to skid the wheels. . 

The necessity for the instantaneousapplication of the 
maximum brake-block pressure throughout the train is 
evident from the fact that, at.a speed which is frequently 
obtained, namely, 60 miles hour, a train pasges over 
88 foet each second; therefore the loss of two or three 
seconds in applying the brakes means often the difference 
between safety an danger and the rapidity of a stop 
largely fi wake upon the rapidity with which all the 
brake-b can be brought to act against the wheels of 
a tran, 

This points to the advan of. being able to move the 
brake. Blocks with great i Hai from their position of 
inaction to that of contact with the wheels ; it is 
essential to provide that the brake-blocks, when .out of 
use, shall be removed to a distance from the wheels suffi- 
cient to prevent the possibility of their dragging against 
the wheels and thus retard the p of the train. The 
question ot the rapidity with which brakes can be applied 
in ice is thus one of much importance. 


ome iments were made in October 1878, upon 
the" North. Kusier Railway on a fam Bdcd Gib ie 
vacuum brake, and one fitted with the Westinghouse 


brake to ascertain the time which was. i after 
moving the brake-handle to set the brakes with various 
degrees of force in different parts of the train. The fol- 
lowing table shows the result arrived at ;— a 








A long interval of time between brakes coming-on at 
the front and rear of a train may become a source of 
danger; and improvements have been introduced in both 
the vacuum and Westinghouse apparatus since that date 
to reduce the interval as shown by the iments. ] 

In the Westinghouse brake a simplified triple-valve has 
been adopted, the friction has been reduced by the use of 
an enlarged pipe and by the removal of bends in the con- 

nections between the carriages; by these alterations the 
interval of time required to pa an ras as shown 
PA table, has since x arae id pnr one- 
haif, and an experiment recently made on the application 
vele brake in rear of a train of twenty-four vides on 
the Western Railway of France showed that the 
commenced to be brought on in one second, and was fully 
on m two and a half seconds from the time of first moving 
the brake lever. 

The im ce of simultaneous action of the brakes in 
every part of a train arises from the fact that the train is 
not a rigid mass, but is made up of seperate vehicles con- 
nected by means of spring draw-bars and buffers. The 
length of the train can thus be modified toa certain extent 
by the degree of compression of these springs. In arecent 
experiment on the North-Eastern Railway the train con- 
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sisted of twenty-four carriages, and the whole extent, to 
which the buffers could be Od amounted to 3 

feet. A train travelling at 60 an hour moves at’ 

feet in a second, If the brakes act on the front part of; 
His tr before bey alot (ne bine part Wie freee Ui ane 
front may be diminished by 10 to 18 feet in a 
second, w the hind part moves on with undiminished - 
speed; thus the hind part may press against the front 
part with a force of from 12 to 20 foot Toni ioi eveT Bae 
weight of the hind vehicles. The buffer springs would be 
era honus uid peti and remain so till the brakes 
acted equally on all the wheels, when a reaction of the 
buffer springs would take place ; this reaction creates the 
violent jerks often felt with continuous brakes, and occa- 
sionally results in fractures of counting: and draw-bars. 
Ina brake the application would be instantaneous, , 
and simultaneous on all the wheels of a train. : 
. It is beyond the of this to enter fully into 
the merits of different kinds of but it may be coh- 
venient to sum up what seem to be the requirements of a 


brake, s 
1. It should be fitted to aoe each wheel of the 
engine, tender, and every other vehicle in a train of any 
length. The brake-blocks, when out of action, must be. 
kept a certain distance away*from the wheels, in order to 
prevent any liability to drag against the wheels ; and this, 
distance, after being once adjusted, gradually. increases 

the wear of the blocks, and often exceeds three-quarters. 
of an inch; while the springing of the brake-gear under 
great strain also adds to the extent of movement required 
in the brake force before the blocks are fully applied, 
Hence the brake gear should be so adjusted as to be. 
capable of moving the brake blocks instantaneously 
through a space of one inch. 

2. However brought into action, it should be capable 
of exerting upon the blocks of each pair of wheels, within 
two seconds, a force of twice, or at the very least one- 
ee narter times, the load on those prd i 

3. rake-block pressure acting on wheel. 
should be regulated so that the friction between, the 
brake-block and the wheel may always be limited so as 
notto exceed the adhesion between the wheel and the 
rail ;:by which means ip will produce the maximum effect 
at each moment of its application. , 

4.. The brake-block pressure should be capable of being 
applied by engine-driver or by . v. 
5. The engine, tender, and vehicles should each carry 
its own store of brake-power, which should be indepen- 


dent of the brake- on any other vehicle. ‘ 
6. The brake- ressure should be por eur 

applied to every vehicle by the ion of the 

into two or more and it sho also be applied by. 

the act of the wheels of any carriage leaving the rails. 


7. The brake-block should be automatically 
applied by such fallure of the connections or appliances 
as would render it afterwards incapable of application 
until the failure had been remedied. 

8 The brake-block pressure should be capable of ap- 
plication with any d of force up to tbe maximum, 
and it should be capable of continued action on inclines, 
or, of repeated applications at short intervals at junctions, 
and stations. : - 

In addition to these requirements, the questions of 
cóst, durability, convenience in operation, and other 
essential points, will of course'tome under consideratian, 

The experiments which have been here: described were 
made on trains travelling under conditions which were. 
necessarily y perra d varying, both in respect of the 
condition of tlie rails and other matters; and they there- 
ore contained many elements beyond the reach of calcu-- 

tion. It is héped that some opportunity Inay arise, ere . 
long, for suming experiments*on friction at high velo- 
cities under conditions whence these elements of dis- _ 
turbance may be eliminated. Meanwhile it is evident 
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that a continuous brake, capable of being applied simul- 
taneously to every wheel of a train under the conditions 
which have been enumerated in this memorandum, is a 
much more practical and scientific method of bringis a 
train to rest than the old plan of concentrating the A 
in two or three heavy brake vans placed in dif- 
erent parts of the train, and leaving the rest of the 
wheels without brakes. 7 
The advantage which thus evidently ensues from utilis- 
ing the adhesion of every wheel of a train for the purpose 
of stopping a train suggests the further consideration as 
to whether it would not be a more scientific arrangement, 
as well as more economical in regard to the permanent 
way of railways, to utilise the adhesion of every wheel of 
& train for causing the train to move forward, instead of 
depending for the moving force upon the adhesion of one 
heavy vehicle alone, viz. the locomotive. Experiments 
connected with the action of brakes on railway trains 
require very delicate a ; the credit of the design 
of the apparatus in these experiments belongs to 
Mr. Westinghouse. The efficiency of the Bn 
for malang the experiments is due to the don, 
Brighton, and South Coast Railway Company, as repre- 
sented by Mr. Knight, their general manager, who 
afforded every facility for tha use of the line, and by Mr. 
Stroudley, the locomotive engineer of the Company. 
DOUGLAS GALTON 





OUR ASTRONOMICAL COLUMN 


THE COMET OF 1532.— This comet, the second of the 
five observed ee ade ug pte Ar 
* Astronomicum Cesarium,’ has been the subject of 
much computation and discussion in connection with its 
Cp identity with the comet of 1661 observed 
by Hevelius, to which attention was directed by Halley 
when he published his “Synopsis of Cometary Astro- 
nomy.^ e read: “ Halley was apt to believe that the 
comet of 1532 was the same with that observed by 
- Hevelius in the beginning of 1661, but Apian's observa- 
tions, which are the only ones we have, are too inaccu- 
rate to determine anything certaim from them in so nice 
an affair? Pingré believed in the identity of the 
comets of 1532 and 1661, and,in his “ Cometographie ? 
bas endeavoured to point out several previous appear- 
ances of the same body, as in the year 1402, when' he 
expresses his conviction that the rear comet recorded in 
so many of the European chronicles about Easter was no 
other than the one in question. Between the perihelion 
passages of 1532 and 1661 is a period of 128] and 
so the return of the comet was an ree &bout 1789. 
Shortly before this year, however, rediscussion of the 
observations of 1532 and 1661 was made the tage 

Baris was 


& prize by the Academy of Sciences, whi 
gulned by Mechain. 


culations threw much doubt upon the presumed 
poor of the comets, indeed were pretty generally con- 
sid as decisive against it Olbers recomputed 
the orbit from the observations of 1532, and although he 
found one much closer to that of the comet of 1661 than 
Mechain had done, seems to have arrived at the conclu- 
sion that the comets were not identical Nevertheless, 
as the year 1789 approached, sweeping-ephemerides were 
to facilitate a Search, the then Astronomer- 
Dr. Maskelyne, taking a in this work. The 
search was ee no one on ipu ‘which ap- 
&bout t year presenting any indications of 

ing the expected body. di 
Itis probable that the elements of the comet of 1532, 
are open to oven greater uncertainty than has been 
"usually Kd. Apign's observations are clearly 


affected errors we are under the necessity | 
of relying coon hem as Hs: best data available, neither 


the vague and contradictory observations (if they deserve 
the name) by Fracastor at Veronay nor those of Vogelin 
at Vienna, of servicg in the determination of a 
more certain orbit than can be inferred from the observa- 
tions in the “ Astronqmicum Casarium.” Apian appears to 
have observed at Dresden, and the times of observation 
are given by altitudes of Regulus and Arcturus; the 
amplitudes of the comet (S. to E.) and its altitudes are 
vecorded. The positions of the stars for 15320 were:— 


. Right Ascension. Declination. 
Regulus 145 49°7 +14 12° 
Arcturus .. 208 35°2 +21 40'I 


Assuming Apian’s station to have been in longitude 
oh. 54m. 56s. E. and latitude 51° 3/7, his data furnish the 
following places, which, except for the first day, do not 
differ more than might have been expected from Pingrés 


reductions :— 
GALT. Right Ascension, Declination. 
1532, October 1°6635 ... 155 438 .. —4 26°9 
4'6491- ... 160 10°7 -3 203 
3076699 206 36 . +3 48% 
. 816939 .. 208 483 +4 206 
November 7'6747 .. 218 gUI ... +5 558 


We subjoin an orbit depending on the observations of 
October 2, 30, and November 7, and also Olbers’ elements 
from Hindenburg’s Magasin fur Mathematik, 1787 :— 


New Orbit Olbers. 

Perihelion passage ... Nov. 31355 G.M.T. ... Oct. 18°3324 
o a o 8 
Long. of perihelion 174 51 iir 48 
» amending node 132 32 87 23 
Inclination ... ... 57 41 32 36 
Perihelion distance 0°6736 o'5192 
Motion ... . Direct. Dhect. 


The comparison with the above-observed positions is 
slightly in favour of Olbers’ orbit, though this differs 
from the place for November 7 by — 1? 40’ in longitude 
and — 4? 36'inlatitude. Still it will that Apian’s 
observations may be represented wi their evident 
limits of error, by orbits which differ mde 

The Chinese o ed this comet from September 2 to 
December 25, according to the extracts from their annals 
which have given by E. Biot and Williams : on the 
former according to Olbers’ elements, the comet 
was in longitude 98°, latitude 47° south, distant from the 
earth:0:78, and on the latter date in longitude 249°, lati- 
tude 16° north, distant 2713. The mention of the comet 
having traversed C probably applies to that of 
1533; at a rate the comet of 1532 could not ha 
passed through that constellation. ` 


THR SUN'S PARALLAX. —Mr. Dayid Fir from 
Madeira, on his voyage to the Cape of Hope, to 
take the direction of the Royal Observatory, as successor 
to Mr. Stone, states in a communication to the Royal 
Astronomical Society, that the reduction of the observa- 


tions of made during his ition to Ascension, 
in 1877, have so far leted that he is able to give 
the resulting solar parallax. e presents values, differing 


little 2w£er se, deduced from various combinations of the 
observations and, as the definite figure, 8"78, which being 
with the aid of Col. Clarke’s last ion 
of the earth’s equatorial semi-diameter, implies that the 
mean distance of the earth from the sun is 93,101,000 
miles. This is a smaller than per was 
puer loeked for, not differing materially 
m several values which have been worked out 
recently. $ : 
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METEOROLOGICAL REGISTERS! 


"THERE is now abaresly a meteorological observatory 
; which is' not proviled with, registering instru- 
ments, . The number of these is imd considerable, 





Tia 1.—Roglstering Barometer. 


and the methods of their construction are almost as 
numerous. At the observatory of Montsouris I have pre- 


ferred continuous on to 


tion points, and the tracings. ected : 

Ee metallic point on glazed paper . 
ed with smoke to the use of the’. 

ape a n du aaa 


The ph ‘of Montéouris is 8 baro- 
metér-balance’ devised by -P..Cecci, and 
latterly. adopted ;.by P.- Secchi The 
barometric tabe.A ¥ (Fig. M pur or m 

3 centimetres internal diameter, and of* `. 
the same calibré.throughout its léugth. ` 
p ee oo ; at its. lower ex- ` 
tremity, a cylindrical plunger, the full ~ 
section of, which is equal to the vacuum 

of thé, Barometric tube: “The - 

i Gif of steel, and suspended to — 
oné end of thé beam oF a balance, D, the 
A end of which carries a counterpoise. _ 

centre im gravity of the- weighted 
beam coin as nearly as possible, ` 
with the central -edge, so as to render 
the ahenn indifferent. Hence it 





plunger being equal to that which corresponds in the : 
tube to the increase in height of the barometric column) 
the level of mercury in the cistern returns to its constant 
point, and when, consequently, the apparent weight o 
that cistern has resumed its fixed value. The needle, A, of 
the beam of the balance marks its displacements on the 
surface of the blackened cylinder, x. It only remains to 
read the indications. To do this as accurately as possible, 
the support of the cylinder carries an electro-magnet, the 
armature of which is provided with an arm bearing a me- 
tallic point! In ordinary weather this point is fixed, and 
traces on the cylinder a datum-line from: which the 
ordinates of: the -barometric Ctive are 3 but 
oe a the’ Secun maga et is S vA w p clock 
E g the time on- e d aoe € point departs 
‘momentarily from the line, makes a clear -stroke, 
‘which is reproduced -át the samie:instant on the other 
cylinders. At the end of ‘each week the cylinder is taken 
avay, to be replaced by anothér kept feodi and is placed 
e reading apparatus. 
"This apparatus (Fig. 2) consists of a horizontal steel 


‘bench, fg, provided on its upper surface Sec two columns, 
-& K', intended to support the axis of the cylinder, and on 
& vertical stand with two microsco which may be 


er in a-horizontal direc- 
s screw a movement of 
ain on-its axis may be communicated to the cylinder 
for the purpose of presenting successively to the micro- 
the various faces of the cylinder. ` The micro- 
b is. always n wp ares arg En 
to follow this Une in ite accidental dig 
the two microscopes may be moved ti a by the re 
of an adjusting screw. The microscope which points to 
the traced line carries at its focus two threads, 
one horizontal and the other vertical At each homly 
reading one of the horizontal tracings on the datum-line 
is brought under the horizontal thread of the microscope. 
ut, as the barometric curve often presents inflexions of 


which it is useful to note the exact time, the critical point 
of this curve being brought under the movable micro- 
scope a, a second horizontal thread, movable by a micro- 

, serves to measure the, distance of this point 
ourly mark immediately preceding. 


metric 
from the 

































































lc gr iru a ice of a 























consequen 
of the barometer, a-part-of the mér- 











the cistern into the tube, ieee: 
FER ud fendered: lighter ea 
o re mih the” effect . of “Le riding 


Se ois ay ee b 


. ? Paper by M. Marlé Davy, Yeurual de Physique, pores 








b goin anime vus 


i as 
gf | Th iloroseogé i eepporied at de crim at of the 


Mie |” Thin eleciromagnnt, which fs [san inftbe thermograph (Fig. gh’ is not 
shown in Fig. 1. 


barometric needle; it describes, consequently, an arc of 
‘a circle of the same radius as the’ point of E SAU 
This second microscope has a cross of threads the 
first, but without a movable thread. The first mi 

being pointed to an hourly sign, the axis of the second is 
directed to the corresponding point of the curve. The 
sine of the angle of position of- its lever, multiplied by a 


fo Fio 3.—Thermograph. 


constant factor and increased by a number equally con- , thest-extremity is 
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The thermographs act in an analogous way, except that 
the E eu is here iii as byaB on tube e 
hardéned copper, with a very elongated elliptical section, 
and twisted toe sot of acim the tread of Phe pice vary 
ing from 2 to 3 centimetres, according to the purpose for 
which it is intended. AB (Fig. 3) represents one of these 
tubes, forming a little more than one spiral This tube is 

exactly with alcohol, and closed at its two 
"eds, The expansion of. the alcohol compels 
eit to untwist; but in order that its elasticity 
* may be, preserved, the internal pressure, cor- 


fen. to the highest tem to be 
reached, should not exceed.8 or 4 atmospheres. 
This pressure is all the greater in pr ion as 
ihe titead-of the spire Is sh | The twisted 
tube is fixed by one of its ends,|the other free 
extremity bears the needle whi lves the in- 
dications; At Montsouris this needle is 5 centi- 


metres long, as is also that of. the barometer. 
The process of reading the: curves is thus ex- 
actly the same ‘for the needle monas 
The new thermograph of Montsouris O - 
tory contains seven needles acting on the same 
cylinder. The first needle (No. 1, Fig. 3) be- 
longs to the electro-magnet.- which traces the 
' datum-line, and the hourly. signs; needles 2 


and 3 belong to the psychrometer; needles 
4 and 5 the tem ‘Of the surface 
-of ground exposed to air without shelter ; 


needles 6 and 7 correspond to the actinometer. 
.The hrometer is formed of two twisted 
tubes outside on the north face of the 
wooden kiosk, which shelters the cylinder, 
and dicular to that face. Their fur- 
ed, the other is prolonged through 


stant, givesithe height of the barometer at the moment | the wall of the kiosk by a stem of copper carrying the 


en the reading of-:the curve is made and 

verified, the sheet of blackened paper is taken off the 

cylinder and soaked in a weak solution of gum-lac or of 

copal in alcohol By this means the smoked sheet is 
” and thereafter put in a portfolio. 

The feeblest barometric variations are thus shown with 





Fra. 4.—Reglst*e of the Atmograph. 
great fidelity, and by examination of the curves we readily 
recognise the-influence which the dynamicgl state of the 


atmosphere exercises in increasing: or diminishing the 
weight of jts pressure on | It should be added, 
that the uniformity of the of the Barometric tube 


&nnuls almost completely the-action of temperature on 
the maona of tip sucus: 5 Lust ue 





indicating needle. One of the twisted tubes 1s uncovered, 
ahd forms thé dry thermometer ; the other is covered with 
cambric, and kept moist by means of cotton-wicks dipped 
in small glass cups, connected with a Marlotte flask 
placed in the kiosk by means of a long and fine tube 
of caoutchouc. An instrument of this kind has been in 
use for fifteen months at Montsouris; itd action is re- 
gular, and its sensibility very great. i 





Fia. $—Àpenograph _ 


- The earth-thermometer is composed of two parts :—A 
thermometric reservoir of black copper is placed on the 
surfaco of a mass of vegetable Doak , the top of which is 
flush with the platform of the roof of the. kiosk ;' this 
reservoir communicates by a apley tuþe of popper wit 
dieu. “When hetee ofthe TAE a 

register. en -tem -the grou a 
portion of the alcohol passes from the upper reskivuir into 
the twisted tube, the’ incréases and the tube un- 
twists; but the twisted tube Itself and its capillary tube-of 
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copper, are themselves acted on by the variable tempera-’ 


-tures which complicate the results, A second twisted tube, 
similar to the first, pl'ovided. with its capillary tube, serves 
to give the necessary í 
are red: parallel to each other in a trough, & F, filled 
-with -glycerinated water; the twò tubes are 


other very undulating; the difference of their ordinates, is 
: e rd 
- $ » 


m 


correttions. The two twisted tubes. 





sol to each other thrcughout their . The two 
needles trace two curves, ono verf y sinuous, the: 





d 
lator 


measured. We thus obtain the temperatures of 
erposed to the sun during day, to nocturnal 
during night, to rain and to evaporation, - 

The actihometer is also composed of two twisted tubes 
n parallel to each other in the above-mentioned 
trough, E F, and of two capi tubes To each of these 
tubes corresponds a reservoir p at the top of the roof 
of the kiosk, and inclosed in an envelope of s on 
which a dry vacuum has been made. One of reser- 


Fio. 6.—Szecimsa of curves inado by tho register of Montsouris. . 


-voirs is silvered, the other :s blackened. Placed symme- 
Fees Er d little distance from each other, and far from 
any ter, 


-thoy 
night; but Yuring the day the black thermometer 
; than the white one. Tho differences of the or 

the curves traced 
tthe actinic’ 


the-same indications during the 





by the two needles sérve to measure 
Eres cloud which passes over the |t 
eun gtres rise to a rapid and considerable lowering of the | is 
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temperatures of the white and black thermometers; and of 


that on the surface of the ground. 
t The atmograph is a i 


whose 
formof the roof of 


registering instrument in- 
tended to mark the variations of weight of a mass.of 
On koa Achy conosco is at, 

o is exposed to sun, 
to evapomtion, rain, snow, and dew. At a little distance 
the registering rain-gauge. The comparison of the 
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two curves shows what becoines of the water which falls 
on the.naked earth, without iid, eae distinguishing 

between what returns to the atmo pai pn e ere by evaporation, 
and what tes the subsoil which is permeablo or 
drained.” Another pean a s gives similar indications for 
a soil covered with various plants; but the latter belng 
sheltered from the wind, ought to be moistened according 
-as is necessary. . Fig. 4 represents only the er of the 
atmograph, du the lower pact OF the sem e ich is sus- 
pended to the extremity of the arm of the balance, in 
which is placed the mass of. earth. . A. second lever arm, 


5c, follows and amplifies the movements of that ‘stem. 


which it inscribes on tlie vertical cylinder. covered with. 
paper blackened with smoke- -This:same stem bears a glass 
test-tdbe, d, containing mercury; in which is a fixed Fen 


tube e. "The diameter of this stem is-so calculated that: 
the point c traverses - 100 millimbtres for. each | millimetre. 
_ of water gainéd or Jost by the mass of earth, < In calm. 


weather. we may. thus appreciate the y§gth of a-milli- 
metre ; but when the atmosphere is disturbed, the vertical. 
components of the wind cause the needle to. oscillate, thus 
interfering with the ion:of the readings.  : 
The anemograp h (Fig. 5) givés us, at ‘once, the. direc- 
tion of the and.its.méan, rate per hour. . Eight 
ets communicatirig electrically with. the. sec- 
tors on.the vane according to the eight principal 
points of the compass, can, by.acting singly or two and two, 
record the winds for or sixteen directións, which may be re-. 
garded to be sufficient for the-wants of. A 
ninth electro-magnet is 
Robinson drum shows a léngth of one kilometre traversed 


by the wind. The toothed wheel 4 then moves one "divi-- 


sion, and its movement is transmitted. by the satellite wheel 
d to a third toothed wheel, z, on the axis of which is rolled a 


thread, cØ. The polnt which marks the velocity then ad- 


ced 
e wind; 


vances Imm. towardsothe left; "This effect is 
during one hour for each kilametre traversed by. 


but at the end of each hour the needle of the clock. 


establishes an electric contact; the satellite wheel, d, is 
^ lowered; the wheel, c, becomes free ; -and the weight; f, 
restores the metallic point to its. -place 
Fig. 6 presents a specimen of: the, curves:traced by the 
pues menie 28 to. MN PAR reduced to one- 
meds tii natural sizè. peman aing: 5 at the top, we. find 
two curves, T N an T c 
the actinometric data; Ow inthe chere ot P heat mate. 
meter, TB that of the silvered. The two following curves, 


TsandT 
Mod out shade ;. T8 
TC gives the correction to. be made in the 
Grdltatéa OF free The two curves, TO and- TM, are 
those of the dry and wet thermometers ; - besides.the tem- 
perature of the air in the shade; they. give, its hygrometric 
degree and the elastic force? 'of- its -vapout, ~ '"H-is the 
curve of barometric pressure.: ` ` 
Underneath .are eight. straight straight dines s corresponding 
the eight principal directions of the win e vertical 
lines which rest on them indicafe, the: directions in which 
the wind has blown.’ : Further "down are shown. the velo- 
city, v, red NE hour. oseo ec. 
is, made by the ;atmometer ; the 
Haei in a. yee ction of 
the decrease marks evaporation. Notwithstanding the 
' frequent and at one time very copious rains, the earth, on 
July 3, had oben nearly resumed its weight of June 28. 
Finally, the last line is the datum-line on which the hours 
of the day are marked, 


GERMAN PHYSIOLOGICAL CHEMISTRY! 
AS our genetal knowle of nature ipcreases, the 
possibility of individual knowledge decreases ; the 
variety of discovery, the immense number of "in vesti- 
1 From Hoppe-Seyler’s "' Zelpechrift fiber physlologische Chemie," 


acted on. each time that: the; 


give the temperature of the’ surface. of the’ 
nds to the ground: 


is curve .marks- Tain:;.| the 


ecomposition. It was, 


pm and the innumerable details which. they accumu- 
in their respective branches of science, ude the . 
possibility of a modern “admirable Ctichton.” Werners 
sigh, “ True I Dow sel Dar yet I would Know all," has 
been long acknowledged as &n aspiration inca able of 
fulfilment, even suppowing him to limit his desire of 
knowledge within the bounds of what is already known. 
To know “something of everything, and of 
sorgething, ething,” is all that can be hoped for; day by day 

scienço advances with such rapid strides, that one 
brain is incapable of grasping more than the eral 
Lii aep of ohe. science ; any.man who at 


.the domain of science b discovery, must 
puni bee peri with confining ath attention to à small 
corner, and by patient | industry ane and indomitable persever- 


EO Suet is peel the drift of th 
: general terms, is the of the 
ce tò Hoppe-Seyler' s “ Zeitschrift für physiologische 
ie." -It seldom happens—unfortunately too seldom 
in - this sone ae Soy men have more than a 
smattering .of ch a ‘low standard of che- 
mistry. is- required yor a. medi degree, comprising a 
superficial v ide of inorganic chemistry, chiefly of the 
non-metals; the merest- smattering of .organic chemistry, 
and ha mee to detect the acid and base in 
simple ch.are.the qualifications in chemistry 
necessary. for, graduation’ in , medicine. . When the 
t, following. out the prescribed course, comes to 
att lectures on physiology, and. hears—almost always 
for the: first time—the_narhes of the various principles 
contained in ihe anjmal fluids, in the brain, in the liver, 
and in the muscular tissue, they fail to convey any definite 
idea to his mind, and he; ds pep unable to com 
or even to form an: the reactions which take 


cheni 
eso professors are not merel 
if the active extension of their 


and to afford a medium in w 
A results of their investigations may,be brought to- 
gether, that Jeppe PO ee has undertaken the editorship 


this jo 
"ore noticeable featare of the: investigations of German 
t,is the attention devoted 
to: geen 


at presen 
the changes which food undergoes in: 
exse oe ee fe a the nine publis 


the system. ° At least six memoirs on the 
the work of used $ d kal. 

dte comprising a year and a 
The meth id results of these experiments are worthy 

ofa bas pide ion. 

The food which -We,eat consists x thé most part of 
çarbon, hydrogen, ` and nitrogen; all food, however, 
does not contain nitro ; 


ne „being absorbed by. the and performing 
aR OK a as waste m ent by.the lungs, in the 
fori tocar oanie: acid : and water: vapour, and also, to a 
much er extent, in the.urine. An inappre- 
aes amount of nitrogen. escapes by the lungs; by far 
"largest portion passes into the urine in combination 
with h grop ani carbon, in the form of urea—a white 
crystalline ye Now this substance, urea, possesses a 
chemical, as well as a a Deos ical interest. It was 
formerly supposed that all chemical compounds could be 
divided into two grand classes : inorganic bodies, such as 
could be from y mineral matter; and 
organic bodies, those existing only in a living organism, 
or obtained from these es moar etl by a of de- 
that an in- 


surmountable barrier Seer ee d two classes, Urea was 
ranked as an? organic substance, for it had never been 
obtained except from the organism, till Prof. Wohler, of 


. 
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Göttingen, succeeded in it from material of | nouncing the discovery of phenol, or carbolic acid; in 
purely mineral origin. This. process was.to heat ammo- | urine, and remarks that it is curious to observe a sub- 


is closely. connected with the 
carbonates. of ammonium, in fact, it is simply car- 
bonate of ammonium minus water. Now it appears 
. probable that urea is formed’ in the organism either from 
ammonium cyanate or from ammonium carbenate,*and 
the question which Prof. S i, of Berlin, bas tried to 

answer is: By which process is it formed ? (vol. i p. 1). 

As ‘there is a general resemblance between all nitrogenous 

food, inasmuch as it contains albumen itself, or principles 

closely allied to albumen—among others, myosine, vitel- 

ine, serum-globuline (which form the subject of an article 

by Weyl [voL L p- 7a]; and moreover, as cyanic 

acid, carbonic acid, an are products of decom-- 
position of albumen, sedi kr. is an open one. 

. Every one knows-the old’ plan of detecting the ficlier 
of coin from a till, by placing a secret mark on a number 
of the coins, and so. making their identity unmistakable. 
The plan adopted by.Prof. Salowski is somewhat similar, 
though the simile is not quite applicable. There is a 
method of putting a private mark on cyanic acid and on 
ammonia, by using compounds containing more carbon 
in the former case, and by employing a substituted 
ammonia in the latter, that is, a substance possessing im 
- the main the properties of ammonia, but capable of recog- 
nition afterwards. But asneither ammonia nor its salts 
are normal constituents of food, it was necessary to prove 
that by giving ammonia, a compound of nitrogen and 
h en, along with food, the amount`of urea in the 
urine is increased. Direct experiments on rabbits proved 
d pe After feeding them on a.diet of potatoes con- 

g a known amount of nitrogen, the amount of 
urea eliminated was pi remus by addition of salts of 
ammonia to that diet: Now by introducing ammonia to 
form carbonate of ammonium, two atoms of nitrogen are 
introduced; and if that ammonia were “marked’’ the 
resulting urea would-be -“‘marked’’ also, and would con- 
tain two atoms of “marked” nitrogen. But, on the 
other hand, if the reaction takes place between i 
acid (a body containing one atem of nitrogen i and 
ammonia, only one atom of. nitrogen would be derived 
from the introduced ammonia, and if that ammonia 
could be afterwards identified, the urea into which it-is- 
resolved should contain only one atom of marked 


nitrogen. 
In chemical 6, let ethylamine be substituted for- 
ammonia ;-in the instance the equation should be—~ 


— CH,NH,4- BCNO «CO ism cns 
and in the second— to n 
CO(G;H . NH44—2H4,0 = CO(NHC,H,)» 

THe former hypothesis was found to be true; only one 
nitrogen atom in the urea bore the mark, and the reaction 
is proved to take place by cyanic acid and ammonia 

ing, and then into urea, a body of the 
same composition but different properties, otherwise called 
Qo MM 

ite, however sap y convinci - 
ment, £ Salowskl regards it as improbable p 
is actually farmed by the reaction between ammonia and 
cyanic acid, Haud Porn ammonia be supplied directly 
to the organism; he. takes the view that under- normal 
circumstances the.urea is derived solely from: cyanic acid 
assimilating water and evolving ammonia thusz;— 

| * aCNOH + H,O = CO(NH,) + CO, 

This would account for the increase of urea_under a diet 


Pr. E. Baitand (vol. L.p. Go) contributes à paper an-- 


hd a D 


stance regarded as a preventive of fermentation generated, 
although ih extremely small quantity, by fermentation: 
He also noticed the a ce of a nearly,allied body, 
indicane, which, on owing the urine to stand, changed 
into indigo, the well-known dye. . 

The colouring matter of the blood forms the subject ot 
a series of contributions from the pen of the.editor, Prof. 
H eyler (vol i I21, iL 149) Every one has 
noticed the fact that from an artery has a brighter- 
red-colour than that from.a vein ; the cause of this is that 
arterial blood is by the heart from the lungs, 
where it. has recei a supply of oxygen from the air, 
into the arteries, which distribute it through the, body. 
During its progress this oxygen is gradually used in 
oxidising waste matter and in converting the spent car- 
bonaceous substances, which have fulfilled their 
into carbonic acid. The blood takes up this onic 
acid, and in doing so its colour;becomes darker. The 
bright red principle of the blood is named oxyhsemoglo- 
bine, and after it bas turned dark it has to 
pn obne Both of these substances can be sepa- 
rated from:blood by appropriate processes, When placed 
in a tube and viewed as o-- 
globine exhibits two dark ds, whereas lobine- 
shows only one band, occupying & position nearly between: 
that of the two bands of oxyhsemoglobine, but slightly 
overlapping the one at the red end of the . 
These two substances cag thus be easily distinguished 
from each other, and as the smallest trace of oxygen con- 
verts hamoglobine into oxyhzmoglobine, the spectrum 
of which is easily recognised, even in presence of the 
other, a dilute solution of the former is a very delicate 
test for the presence of oxygen in liquids; so delicate, 
indeed, that one cubic millimeter of oxygen, or about as 
much as‘would_occupylthe space of a pin-head, can be 
detected.. } 

It is of course evident that, as decay, and consequently 
removal of' used-up material throughout the 
whole body, it is impossible to obtain blood, either wholly: 

with oxygen or wholly free from it Yet to be 
able to detect oxygen in such minute quantity, it is neces- ` 
sary to pe hsemoglobine absolutely free from oxygen. 
Hoppe- er effects this by exposing the colouring- 
matter of blood to a putréfying medium ; the small living 
i consume the oxygen that it contains, and re-- 
duce itto hzmoglobine. He remarks, en passant, that the 
colouring-matter of the blood wit trefaction 


pu 
perfectly, as well as the action of a special ferment found 
in the which in this respect resembles bacteria, 
the organisms in ordinary putrefying media. 


This very delicate test for o has been applied to 
various animal secretions. Saliva from the parotid and 
submaxillary glands, as might be expected from its prox~ ' 
imity to external air, contains oxygen, but neither gall 
nor urine contain any, owing to the presence -of easily 
oxidised substances named bilirubine and hydrobiliru- 


bine, by. which any free oxygen is congumed. 


_ It is not uncommon oia aegro srie Dy sleeps ‘ 
in an apartment in which there is a charcoal-stove. i 
is owing to the poisonous ities of carbonic oxide gas 
produced by the combustion of the charcoal, and the 
effect is not improbably due to the formation of & com- 
UT cher lobine or ne ber and the 
gas. when with carbonic oxide, acquires 
an almost vermilion-red colour. It also gives a charac-- 
teristic spectrum, and its examination shows with cer- 
tainty the. cause of death, Hoppe-Seyler has noticed 
ary Me oxyhetaoriabin’, the compound of carbonic 
e with. obine is not destro by putrefác- 
tion, and hence blood taken from the veins long after 
death revtals the carbonic oxide spectrum, if death has 
resulted from charcoal-poisoning. . : 
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M. Dionys Szabó has made the character of the acid 
in gastric juice a subject of research (vol i p. 140), and 
has ascertained that 1t consists of both hydrochloric acid 
and lactic a per that produced by fhe sourin 
of milk. ydr c acid is the more 
corrosive and solvent agent, it is natural to ct it to 
be present in larger quantity than lactic acid in the 
stomach of the dog, which requires it to bring fragments 
of bone, &c., into solution, In certain dyspeptic cases 
hydrochloric acid is anting, hence, p ly, the dys- 
Eres owing to lactic acid alone not being sufficient to 

g the food into solution. It is probable that the 
lactic acid is produced from the. albuminous constitu- 
ents of food by oxidation, and that it acts on the salt 
which we take with our food, forming lactate of sodium, 
and liberating hydrochloric acid. Chemical decompo- 
sitions of this nature, the converse of what happens 
in laboratory experiments, appear to be greatly favoured 
by dialysis through colloidal membranes, such as the 
walls of the ducts of the mucous membrane of the 
stomach. : 

Prof. Richard Maly (voL i. p. 174) has made an attempt 
to explain the phenomenon of inverse chemical reactions, 
occurring under the influence of diffusion, with regard to 
the formation of hydrochloriceacid. Prof. Graham, in his 
well-known researches on diffusion, showed that hydro- 
chloric acid is the most diffusible of all liquids; that if a 
jar be filled with it, and immersed in water, 
taking care not to mix the acid with the water, more hy- 
drochloric acid escapes in a giver time than is the case, 
under similar circumstances, with any other liquid. Now 
it is an ascertained fact that a weak acid can replace a 
Strong one to & small extent, provided the weak acid is 

t in large quantity compared with the strong one. 
s replacement pr to & given point, when balance 
sets in, and the reaction goes no further, owing to the 
strong acid being liberated in such ’amount as,to check 
any further decomposition, provided no disturbance takes 
place. But in the case of lactic and hydrochloric acids in 
the stomach, disturbance does take place, owing to the 
more rapid diffusibility of hydrochloric acid through the 
walls of the ducts, The hydrochloric acid is constantly 
being removed as it is formed, and the sodium chloride, 
or comman is continually in process of decomposi- 
tion by the lactic acid. Hence the presence of hydro- 
Chloric acid In gastric juice. This decomposition is also 
effected by what is erally called “neutral sodium 
phosphate," which, ough it has a faint alkaline reac- 
tion on litmus paper, yet, in a chemical point of view, is 
an acid substance, for it still contains hydrogen replace- 
able by a metal. d g 

Dr. O. Lassar (vol i, p. 165) contributes a paper. on 
irrespirable gases. ‘Every one who has visited a vitriol 
work knows the insufferable feeling of choking produced 
by the fumes of the evaporation-chamber, and even those 
who have not had that opportunity must occasionally have 
experienced the disagreeable sensation of breathing the 
fumes of burning sulphur from a sulphur match. Shis 
choking sensation seems not to be felt. by animals ; it is 
due to spasm in the glottis and involuntary contraction of 
the vocal chords. The object of Dr. Lassar s experiments 
was to ascertain whether such acid fumes are absorbed 
by the lungs, conveyed into the blood, and passed out by 
the urine. For this purpose he exposed rabbits and dogs 
to the dense fumes of sulphuric acid for more than an 
hour at a time, and examined the urine carefully for that 
acid. It was invariably absent, showing that the acid is 


not absorbed by the lungs. It was curious to remark that 
on exposure of an animal to nitric acid ta of such 
strength that. the hair, and even the m rane of the 

the anim! did noteuffér in health 


and Qt iie dy ed 

s the e7 ect of acid fiunes in air is t diminish 
e_ proportion This explains whaf has often 

been wondered aR a sh in the chlorine-cham- 


NATURE 





325 
bers and sulphuric acid evaporating-chambers are not 
injuriously affected by the acid fumes. 

: WILLIAM RAMSAY 
GEOGRAPHICAL NOTES 
THE ial committee appointed by the International 
Meteorological Congress at Rome ‘for the promotion of 


editions to the Arctic seas charged with making syn- 
oaos meteorological and magnetic observations, will 
meet at on October 1 next, in order to arrange 
details and to discuss the means of arriving at the object 
aimed at. Preliminary steps in this direction have, as 
our readers are doubtless aware, been taken by Count 
Wilcxek and Lieut. Weyprecht. 

ON August 7 next a century will have elapsed since 
Karl Ritter, unquestionably the greatest geographer of his 
time, was born at Quedlin A 

IN the last issue of the Colonies and India the attention 
of members of the Alpine Club is directed to the mountain 

eaks of the West ies. In the Blue Mountains of 
amaica, for instance, views can be obtained which cannot 
surpassed in the world. Many of these mountains 
have been, as yet, untrodden by the foot of man, and 
they offer a wide field to the student of natural history as 
well as the practical explorer. In the Island of Dominica, 
again, there are opportunities for exploring mountains 
which are hardly, if at all, known, An ition under 
two En en has lately scaled for the first time one of 
the known as Morne Trois Pitons, situated to the 
north of Roseau. The heights of these peaks are 4,528, 
4,552, and 2,673 feet respectively. The foot of the centre 
was found to be at an elevation of about 1,800 feet. 
or a considerable distance the party were able to follow 
a wild-pig track, but they had to leave this and cut their 
way through dense vegetation and scrub. On reachin 
the summit they found it to be nearly flat, and cover 
with impene vegetation. This curious plateau was 
estimated to be about ten, acres in extent. 

THE new number of the Belgian phical Society’s 
Bulletin publishes reports from M. ier and Dr. 
Dutrieux on the march of the first Belgian African expe- 
dition from M to Tabora, in Unyanyembe. These 
are accom ed by a sketch-map of the country between 
the East Coast and Lake Tanganyika, on which the route 
of the expedition is laid down. 

A GOOD harbour ig stated to have been discovered near 
Point Parker, in the Gulf of sntaria, which will 
probably be of service in the development of that part of 
y deese j 


THE Coreans are as little given lis boni eke own 
c as the Japanese used to ut we from a 
Shanghai re orary that there ap 3 to be a little 
colony of them forming in the neighbourhood of Chin- 
kiang, for, in addition to the usual ginseng traders, there 
are now there several well Coreans having the 
appearance of the better class of officials. They Ned 
siete doloured garments as a sign of mourning for the 
Queen, 

THE new number of Le Glove contains M. Veniukof's 
account of geographical work in Asiatic Russia during 
1878, and a paper on the Sahara. 

THE last Bulletin of the Société de Géographie Com- 
merciale of Bordeaux has a long note on French estab- 
lishments in India, which will be found useful in supplying 
information on & subject respecting which the world at 
large knows but little. 

THE just published number of Les Annales de PExtrisns 
Orient contains the continuation of Dr. Harmand’s notes 
on Khmer monuments,and of the Marquis de Croizier’s 
essays on Indo-China, based on Dr. ian's investi- 
gations. : 
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z . NOTES 


Pror, Tacca haf'been appointed Director of the Central 
Office of Meteorology and ofethe Observatory of the Collegio 


Romano. 


*. 

‘WE are requested to announce that during the months of 
August and September, the apartments ofthe Geological Society 
will be closed on Saturdays at 2 o'clock in the afternoon, — , 

. 


Wr are glad to hear that there is 2 likelihood of the late Prof. 
Rankine’s papers being republished in a collected form, Mr. 
W. J. Millar, of Glasgow, has been asked to act as editor, and 
is at present drawing up a list of pepers which it might be 
advisable to reprint. 


THE French Association for the Advancement of Sclence will 
hold its next sesion at Montpellier, as we announced some 
time sgo. One of the two lectures will be on the “Electric 
Light,” of which there will be 2 splendid display. The meeting 

- of the Association will take place on August 28, so that the great 
heat will be no obstacle to the excursions, which will beattracttve, 
as every effort will be made to take advantage of the excep- 
tlonal-poaition of the city, . Montpellier being one of the oldest 
untversities in the world, a number of historical relics will be 
exhibited for the first time to strangers, of high Interest- ti the 
development of science, 


THI meeting of the Swiss Association of Naturalists will take 
place at St. Gallen on August 10-12 next. The committee 
invites foreign naturalists to attend the meeting. The detailed 
Programme may be hed upon application to the secretary, Herr 
Stein, at St. Gallen, ; 


Durma theast days of June’shocks of earthquake of moderate 
intenaity were felt on the south-east sido of Mount Etna, par- 
ticularly in the vicinity of the little town of Zafferana. The 
great crater at the time was sending forth a mighty thick black 
column of smoke, On the southern slope of the mountain the 
earthworks for the erection of the great astronomical observatory, 
for which Prof, Tacchini drew the plans, have been begun. 
The observatory will stand at an elevation of 3,000 metres above 
the sen; the largest telescope will measure 33 centimetres in 
diameter. The Commission appointed by the italian Govern- 
ment to study the phenomena accompanying the recent eruption, 
hay proposed the establishment of 2 Cabinet for Vulcanology, 
of which Prof, O. Silvestri is to be the director. 


THREE violent shocks of earthquake occurred at Athens on 
July 3 at 4.15 ».M. The centre of the oscillations seems to have 
been at Xyloksstron, near Corinth. . On Mount Parnasmsus and 
at ‘Thebes the phenomenon was also noticed, At Athens another 
shock was felt on the 6th shortly after midnight. , 


Mz. W. Iun Cirpaerks descibes tu da Dm ao vay 
a visit he recently paid to Mr, Edison's laboratory at Menlo 
Park, Tho laboratory, workshops, &., he states, as well as 
some Isolated buildings for delicate electrical measurements, are 
spread over an acre of ground, railed in, admission to which is 
only given to privileged visitors. While waiting for Mr. 
Edison, Mr, Carpenter was conducted by a messenger through 
ell the physical, chemical, and private experimenting labore- 
tories, and then through the workshops, the machinery of which 
ig driven by a beautiful, high-pressure, eighty-horse engine, also 
used to drive the electric-Hght machinery, most of which is In 
the same shop, About a dozen workmen were engaged, sdine 
in electrical test measurements, &c., but chiefly in manufacturing 
Mr, Edison's latest form of telephone, constructed for the electric 
and ‘hygrometric conditions of our English stmofphere. Mr. 
Edison admitted that he was not'doing very much at present 


at the problem of domestic electric lighting, He appeared to 
consider the question of its economical subdivision a solved 
problem (he had sixteen lamps in the workshop, each with its 
small coil of platinum wire, in a glass globe, three to four inches 
diameter), and was now giving attention to the details of lamp 
construction, This new form of lemp is to be a minute cylinder 
of compremed pure zircon, a rare earth allled to magnesia, 
which is to be heated to whiteness by the surrounding coil of 
platinoiridimn wire, . A chemist was engaged in purifying zxircon. 
for this purpose, The newest thing in tho shop was & dynamo- 
meter, the last and best of several invented by Mr. Edison, with 
the result of which he was perfectly satisfied, and he stated that, 
with this instrument he had been able to show that, after de-, 
ducting the necessary amount for friction in the machinery, more 
than 95 per cent. of the mechanical force employed was obtained 
in the form of light. Mr. Carpenter informs us that in conse- 
quence of a circular addressed by Mr. Edison to miners in. 
Colorado (whence Mr. Carpenter has just returned) and else- 
where, platinum is being widely discovered in these districts, 
now alfention is directed to it, 

THE summer meeting of the Institution of Mechanical Engl- 
neers will be held in Glasgow, by the invitation of the Institution 
of Engineers and Shipbuilders in Scotland, commencing Tuesday, 
August 5. The following papers will be read and discussed :— 
“On the Pneumatic Marine Governor,” by Mr, W. J. Dunlop, 
of Port Glesgow.—''On the ' Velometer'! Governor,” by Mr, 
F. W. Durham, of London, —'* On the Maintenance of Constant 
Pressure in Water Service Pipes,” by Mr, Stephen Alley, of 
Glasgow.—''On the Barton Water Regulater, or Reducing 
Valve," by Mr. W. H. Thomas of London.—“‘ On the Forging 
of Crank Shafts,” by Mr. W. L. E. McLean, of Glasgow.— 
“(On Water-pressure Engines with Variable Stroke,” by Mr. 
john Hastie, of Greenock.—''On the Working of Traction 
Engines in India," by Mr. R. E. B. Crompton, of London.— 
# On the Construction and Working of a Vertical Action Steam 
Dredger,” by Mr, R. B. Buckley, of the Public Works Depart- 
ment, Bengal,—-*‘ On Plate-rolling Machinery,” by Mr. Edward 
Hutchinson, ‘of Darlington. —* On Barton and West's Water 
Meter,” by Mr. W. H. «Thomas, of London. A number of 
interesting visits and excursions have been arranged. 


ruis (s tae Comics bd is sid nada io 
publish the following :—‘' Through the kindness of Sir Coutts 
Lindsay, the proprietor and director of the Grosvenor Gallery, 
the members of the Sunday Society have to-day (Sunday, July 27) 
been favoured with admission to the Summer Exhibition, between 
the hours of 6 and 8. 30 P.L, and nearly 500 have availed themselves 
of the privilege. Next Sunday the Gallery will be opened to the 
publie, free by tickets, which will be issued by the Society to all 
persons making written application and sending stamped and 


| addressed envelope, for reply, to thé Honorary Secretary, 19, 


Charing Cross, S.W. A special catalogue has beer! published 
by the Society, en eee 
as no catalogues will then be on sale.” 


CA Catia (eases ial Ms 1o be one e dea et ab nie 
Royal Aquarium, but on 'a larger scale, of plans, diagrams, 
models, apparatus, and all appliances illustrative of the varlous 
subjects that have to be considered in planning water-supplies, 
and the domestic arrangements fo»making them in the best way 
available, is to be held at the Alexandra Palace. The Exhibl- 
tion will be arranged in fifteen section as follows :—Section I. 
Physics and Chemistry ; Section II. Rainfall, &c. ; Section IO. 
Rivers; Section IV. Geology and Hydro-Geology ; Section V:, 
Waterworks; Section VI. Distribution of Wates; Section VII. 
Statistics; Secti’n VILL Water Examination; Section IX. . 
Filtration ;* Section X. Hardness ; Section XL Disease; Sec- 
tion XII. Antiquarian ; Section XIII, Pollution; Section XIV. 
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Literature ; Section XV. Ves poole really know injing o£ | 
- the various considerations that are involved i selecting and rain 
talning &^'' pure? and sufficient water-supply, and*the spread of 
-some of the knowledge that has been obtained may help to re- 
.move many of the prejudices against improvements, and may 
ahow that low water-rates are perhaps not the only points that 
aatepayers should regard. Sections X. and XI. egpecially refer 
-to matters of general interest too often overlooked. It is hoped 
that à permanent museum, to be located somewhere in London, 
may result from this exhibition. All communications for the 
Committee should be made to Mr. A. T. Atchison, 34, Great 
George Street, S.W., and applications for space and for in- 
formation respecting the exhibition should be made to Mr. W. 
H. Jones, Manager, Alexandra Palace, N. 


THE new (German) Geological Society of Metz has just pub- 
ished its first Fabrerbericht (For 1878). Apart from the usual 
report of proceedings at the meetings, the publication contain- 

.an interesting paper by Capt. Schultzen on the old Roman 
aqueduct from Gorre to Metz. 


- THE death from apoplexy is announced of M, Louls Favre, 
the contractor for the St. Gothagd Tunnel.. He was 53 years of 
age, and had engaged in nine yesrs to Construct a tunnel nearly 
15 kilomètres long through beds of granite, gneiss, and serpen- 
tine. Notwithstanding difficulties of all kinds, the work had 
. been carried on interruptedly for six years, the estimate being 

-so careful that there wis no excess of outley, and M. Favre 
expected in two years to complete the work. 


_ We have received from-Mr, E. Paterson, of Bedford Cout, 
Covent Garden, parte i, and ii, of an unusually well-got up Hus- 
trated Catalogue of Electrical Apparatus manufactured by him. 
Not only is the Catalogue itself exceedingly full and drewn up 
with much intelligence, but in the second part some really useful 
practical information is given on the principles and fixing of 
electric signals, which, we daresay; will be welcome to many. 
"We are sure many of our readers will find Mr. Paterson's Cata- 
logue of considerable service, 


Tus Americans have stolen e nfurh upon us in sanitery 
matters, as they have done in so many other things, In March 
of this year an Act passed the U.S? Congress organising a Board 
‘of Health to look after all matters relating to the public health, 
and to advise Congress what steps should be taken for. the pro- 
motion of so all-important a matter. “We heve just received the 
first number of the weekly National Beard of Health Bulletin, 
published by this body, who have 50,000 dollars appropriated to 
them for salaries and expenses, Besides mortality statistics the 
E Me E E a 
to the sanitary condition of ships, 


M. COULON, conservator of the Industrial Museum of Rouen, 
has discovered a new system for transforming sound into light, 
which phenomenon has been the subject of a lecture at the Salle 
des Capucines by M. Frank Geraldy with the Gower telephone. 
Two Geisler tubes are pat in quick rotation on an axis, The 
Ruhmkorf coll of the first ıs worked by an opdmary interruptor 
and gives the deviation of a luminous cross. The interruptor of 
the second is replaced by a telephone. ' The figure presented by 
the second tube projects on` the first ane, which is coloured by 
uranoxide glass and exhibits the most rapid changes according to 
the height of the note delivered in the telephone-trumpet. The 
sensibility of the changes are startling and most interesting. An 
texhanstive lecture by M; Conlon will be given af Rouen in a few 
-tys snd the apparatus czhibited'at tlie Palaia de l Tadustrie. e 


Da. MoxsrA has discovertd the remains of an oak, forest at a 
depth of 7 feet or 8 feet, near Rotenburg. The number of well- 
peowrred trunks is enormous ; ane of them is 18 mètres long | 


"andis site and p tlf Luc dlesohek, This bog oik will bè, Mt 
for carving. i 

Tae twenty-fourth meeting ‘of German and Austrian Apl- 
culturists ill be held gt Prague on September 7-11, and will be 
accompanied by an international exhibition of living bees, ànd 
all products and apparatus connected with bee-culture, 

a THx second Congress of Austrian wine-growers will be held 
at Vienüsaon September 22-25, and will be accompanied by en 
exhibitior$ of all products, apparatus, and implements connected 
with viticulture, 

AT Roveredo a statue has been erected to the eminent philo- 
sopher and statesman, Antonio di Rosmini-Sarbed (born 1797, 
died 1855). The work was executed by & Florentine sculptor, 
and the material is Carrara marble. _ The statue is suid to be an 


- excellent hikeness. 


"PHYLLOXERA is unfortunately making rapid progress in 
Savoy. Since July 1 no less than forty-two different vineyards 
in the cantons af Chambéry, Montmelard, Yenne, and Rochette 
have been attacked by the pernicious insect; the head-centre of 
the infection seems to be at Chambéry and at Montmelard. 


Here Kari Russ, the eminent German ornithologist, is 
writing a new work on foreign domestic birds, in three volumes. 
Two are completed and part of the third has recently appeared. 
Herr Karl Rumpler, of Hanover, is the publisher. 


Tux Central School Depot publishes s clearly written and 
instructive penny tract—''.A Few Interesting Facts about Light, 
simply Told, for Young People," by the Rev. F. J. "C. Fenton. 
Mr. Fenton discards all technical terms, and conveys a wonderful 
amount of accurate elementary information in & few pages. 

A Japan paper rays that there is a prospect of a new coal 
mine being worked in Ishigeri, in the island of Yero, the re- 
sources of which are only now beginning to be gradually dere- 
loped. Some foreign experts in the employ of the Keitakushi, 
or Colonisation Department, which is doing good work in Yezo, 
have tested specimens- of coal and found them to be of good 
quality and suitable for purposes of steam navigation. As the 
locality where the coal exists is at some distance from the cosst, 
it is proposed to construct a railway from it to the sea-board, 
and a survey of the country for that purpose is now being pro- 
ceeded with. ; 

FROM a recent investigation of the electric arc by Professors 
Thomson and Houston (Fourm. of Frank, Inst.) it appears that 
the relation, between aro resistance and current strength and 
between current strength and illuminating power, are expressed 
by the following laws:—{1) In arcs of equal lengths the resist- 
ances are inversely proportional to the current strengths ; (2) The 
illuminating power of an arc is approximately proportional to 
the current traveraing.it ; (3) In &res of equal length the total 
energy given-out 1s proportional to the current strength, 

INTELLIGENCE has been received from Ceylon that the ex. 
amination of supposed peeri-oyster banks on the east coast has 
not-resulted in the discovery of any deposits worth fishing. The 
oysters found, though of the pearl kind, contained no pearls, It 
is supposed that they had been washed by currents from deep-sea 
banks in the Bay of Bengal, 


Unek date of April 39, s a correspondent of the Mwth Chisa 
Herald at Wiadivostock, in Rusdan Manchuria, writes that, 
slthough the mountain tops were still covered with mow, the 
winter had at length come to an end, the ice i» the harbour 
having on that day broken up and floated out to seg. The 
winter began in Octqber and been the severest known for 
many years, e The bay was entirely covered with ice from two to 
three feet thick. Wladtvostock is said to be improving, though 
slowly, and there are signs of an attempt at rosd-making. 
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Tux Yapan Casette learns that as an encouragement to the | confidence that the peculla- dlatribution decribed aid Bered by 
Pro 


producers of tea, silk, shd cocoons, it has been resolved by the 
Government to hold an exhibition of these articles in the 
Machigwei-sho at Yokohama, Foreigners and native dealers 
are not to be allowed to exhibit, as the fcheme is devised entirely 
for the benefit of producers and manufacturers, 


GOLD-BEARING quarts has lately been discovered at Sarugoye 
in the Yamato district of Japan. . . 


- THE Golos reports the discovery in the district of Perejaslav), 
Pultowa Government, of 370 flint arrow-heads, a "number of 
Dou CLROR SUMA DAEMEN GTa EE til nad 
objects, 

THE Annual Report of the Goole Scientific Sod for 1878-9 
records satisfactory progress. As the result of Kerle admitiog 
a twenty-one have joined the society. 

' Tax Hull: Literary ahd Philosophical Society, to judge from 
Wont Ae es haue DUE ear ipd 
work in their district by means of lectures, papers, classes, &c. 
The Society is in a flourishing condition as to members and 
funde, and bai added, during thowesslon, a Microscopical ande) 
Geological Section, ~- 

Tie additlons to the Zoological Soclety's Gardens' during the 
past week include two Red and Yellów Macaws (Are chleropiera), 
a Red and Blue Macaw (Aro macao), a Blue and Yellow-Macaw 
(Ara arsranna) from South America, & Common Trumpeter 
(Pregia crepitans) from Demerara, presented by -Mr. Chas. 
Fricker ; two Golden Eagles (Aguile ckrysactor) from Scotland, 
presented by Mos, A, H. Browne; a Geofiroys Marmoset 
(Midas gæfreii) from Panama, purchased; a Stanley Crane 
` (Tetrapteryx jeradiwa) from South Africa, received in ex- |. 
change; a Bay Antelope (Cephalophus dorsalis) from Wost 
Africa Jeposlted ; 2 Peacock Pheasant (Polpplectron chinguis), 
two Black-crested Cardinals (Gwhermatrix cristatells), two 
. Geoffroy's Doves (Peristers geofireif), bred in the Gardens, 


THE EOZOON CANADENSE ^ 
have received the -following communications on this 


vY subject :— 


I shal! be glad to be^ allowed to ask your readers to 
y in the matter of Assen, until the appearance of 


pere which I am now engaged, in conjunction with’ 
friend Prof. Dawson. But as the production of this memoir 
necessarily be a work of considerable.time, on account of 


the elaborate illustrations it will I now offer the 
follo brief remarks on that of f. Moebtus’s discus- 
sión: relates to the *! conal-system.” 

Among the numerous beautiful which Prof Moebius 
ue "of sections of the “ ? there is not one 

represents what I described and Tay asa e wrote 

Dn thé abbiedt (Ann. of Nat. Bin., Jane, 1874, plate air.) plato aix.) aa 
‘what appears to be the typical mode o 
Nor eala ght at aay oF the gall mmber of re 
which Prof i of the fnfermal casts obtained 


by decalcification. Now 10 any onó who will picture to himself 
adi es ui e wall bed Rg ton he oould’ form -of the 


ramification of a k number of sections of its 
stem and system of Dra h different planes, it must be 
die ETE desc iode will 

a representa canal. must be much 
truer than any Sce dari he CUIR 
of salons cy nnt that, in fact, it is oily when the sectlons 


such solid models, that the: real forms and 
aro tected | * canal-syst ems " can be made. 


n É inu ien oma localities: and. Ín Bhd bin fr pobicuion aa 
TS .0 OD "amd. foraminiferal charactor | account the 
daeet nate OF 1 on, 1 am how able to assert with | Gf its- ee to'that of exhting typos: at 23 


me from the actual specimens (one of which has been 


Moebtus’s own possession) five years years ago, D is the 
characteristic '! canal-systers” wee 3 ee 


Petr Pepe niai cali 
tod in the solid models obtained by decalclicaton > and these 
last, in. * dolomitised ”?” of Eben, show the 
following pecullarities, w. do not seem to have fallen 
under Prof. Moebius’s observation. When a band of dolomite 
ers, (1) the “canal systems” in its 
y. filled with defoarive, instead 


of with serpentine ; (2) in one and the same canal-system, some 
of with serpentine; (a) in ene amd ihe ume cal ate soma 
serpentine ; 


while Q individua] branches are often partly 
and partly with the other, 

How these facts can be explained, ezcspt by tho eee 

Z olen o canals tu tha calrariori layeri Into Wich there minerals 

I must confess myself unable to conceive; and 

due her daaadivrd ALAARA TE IEEE of k MELEG YHD 


P indicate its Fsramini- 
Hes is, of course, an different matter. To 
"Prof. Moebius the diferenca seems greater than the resemblance ; 
“but it 1s notewo that his isons are limited to type 
exemined by , and do not extend to Coalcerina, in w 
*' canal-system” Dr. Dawson and I the nearest ap- 
proach to that of enn. To myself, as to the late Prof, Max 
eee the RES eee greater fhan the diference, 
a dened p eanal-systems" of Nummulma, Polyste- 
7 Calcarina, à 


‘Boston that its canal-system a plan of its own. Surely 
‘Prof. Moebius would not m the foraminiferal characters to 
any now racent iype that the C. or any other collection 
may yield, dc eRT PE DET th E EN 
known, and approximating to thet of =à 
(to which the distri 

related) Xesoen differs from all 
d RUE dl t known cannot be regarded as a 
of its won- character by any who have fully 
studied the very wide range of forms which that se compre: 


hends, 
whose import is only now 
of studying them, 


wag bavo thie best opportemi 
further consideration ; If we are to rele- 


I would 
gate to the kingdom every supposed fosail that does not 
conform to any known existing type, we must cac, capi 


Eewon, but say nothing of maoy o other f 
whose place no one has yet been able to ` 
Now, is Prof, ftir epee fo my at Gromer i 
ii at anh ” because one thinks it a another 
er a foraminifer 
ences" ves! Te is clearly neither one of these; and must, as he says 
of Eosoon, be either shut out of the animal om altogether, 
or be made to constitute a sub-kingdom in i To m it 
appears more pud to pose that such ‘ archaic” 
e combined in themselves which were after- 


wards specialised as those of distinct groups. aes tor 
this clue, T nd in the chambered decirse andi 


eneral relations to the pice. its calcareous 
Term pointa of tment confor tote anea of dealt be 
w seem to me far to outweigh the by 
which Prof, Moebius has been led to the e conclusion. ` 
I limit m to this special point, an excellent 
eriticiam-of Prof, -Moebius's memoir, from the 
won, hes already’ appeared in thé American Serm of 
pond ‘and I-hope-that as you have ro much 
tothe views put forth by Prof, Moebius, you will do- . Dawson 


Y I think it rather hard ‘fhat should: be cited, 
BR DIC Dine gus rt Eai aa rri digo dee ot Tipa ioli e d 


pur Sti 


SE the rarior 
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and myself the justice of p before your readers his state- 
ment of objections to them, in which I fully concur. 

Hereafter I think I shall be able to show that the ''cumu- 
lative t in favour of the ic character’of Kosoes is 
as strong as that of the human in of the '' flint implements.” 
Any one of the fractures that has given to these their characteristic 


eed have been acci ; and yet it is impossible to 
ro any number of such flints can have been so ahaped 
Eris ira 


accident." WILLIAM B. CARPENTER 

RI D the communication from Principal Dawson 
Carpenter :— 

ied un since the first announcement of its dis- 


its claims are ever 
anon disputed, and as fast as one opponent is disposed of 
another a Rope dem 
fow scientific men are in & position fully to appreciate the 
evidence respecting it. Geologists and mineralogists look upon 
it with suspiclon, y on account of the great age and crystal- 
line stucture of the rocks in which it occurs, partly because it 
is associated with the protean and disputed mineral serpentine, 


which some regard as eruptive, some as metamorphic, some as 
hand the alters 


their modern succemors. Worse, perhaps, than all these, is the 
circumstance that dealers and injudicious amateurs have inter- 
vened, and have circulated of Koson, in which the 
structure is too imperfectly preserved admit of its recognition, 
or even mere fragments of serpentinods limestone, without any 
structure whatever. I have seen in the collections of dealers, 
and even in public i labelled ‘‘ Eason cana- 
dense” which have as little to that d on as a chip of 
limestone has to be called a coral or a crino 
The memoir of Prof. Moebius affords illustrations of some 
of these difficnitiss Ja. the’ ney of MAN. Prof. Moebius is 
a zool a good microscopist, fairly ted with modern 
f and a conscientious vinci bat he has hed no 
means of knowing the geological relations and mode of occur | m, X 
rence of oco», and he has had access merely to a limited 
number of specimens mimeralised with serpentine. These he 
has elaborately studied, and has made careful drawings of 
Fees oe eg ad te ees tees ea ee 
of ascuracy ; and his memolr has been y illus- 
meal gee ies ee This, and fact of the 


only another illustration of eni 


and imperfect in on, quite unreliable as a verdict on the 
questions in hand. € following considerations will serre to 
jndicate the weak points of the memoir :— 

I. A number errors and omissions arise from want of 


study of the fossil is sf, and from want of ce with 
its various ‘states of preservation, Trivial errofs of this kind 
are his fo y PRODR m EAR TII: of the **Dewn 
of Life," as if it weto natural sire, and his stating thet the 
lige decus Ne any niue whereas they often -have 


more than a hundred. More important is his failing to appre- 
in,certmin layers of regu- 


ciate the occurrence of Lasoen 

larly bedded limestones, the rounded or club-she forms of 
the more ect s the manner in which la 

come ent at the of the forms, as d A oe 
W. E. and , or the amount of crushing and frac- 
ture which most of the ens exhibit, Thus he fails to 
convey any uate idea of the Stromatoporoid forms and mode 


of occurrence of the organism, or indeed of its general character 
afi probahle mode of growth. per eps pia ed 
first as a layninated aggregate o 

without eleme to its occu Tenee id any. other state, and alto 
without reference to the fragmental limestones in made up 
of its remains, He object da 17. 19 e is definiteness 
of form and distribution in and connecting pas- 
sages, are A for te of preservation, or 
mentioning the similar want of defined form in some Stremayo- 


ga He admits, however, that the modern teria und 
allies are in some respects Indefinite. He further 
objects to the im ty of detecting regular cham- 


bers like those modern foraminifera, but seems not to be 
aware that, as I heve recently shown, some Stromatetore 
originate in a vesicular, mass of cells, and that in 
Laftusia, both the eocene Pertica and the carboniferous 
L., Columbiana, the primary chamber fs represented by a merely 
cancellated nucleus." 
2. With reference to the finely tubulated proper wall of 
Kososen, he has fallen into ai error a excasahie am 
observer of his experience, except on the plea of insufficient 
accesa to specimens. Ho confounds the proper wall with the 
chrysotile veins traversing many of the specimens, and ob- 
mote recent, tban the bodia ee famea they: f. 
That he does so is a t from t the pro 
wall structure Ss ras ths bands t oa 
ee aleo that ee ies of parall poca 
prisms, whereas, when at all perfectly preserved, it shows a 
ipei perum tha peers all el 
€ proper y 
in which it is possible 


fail to exhibit 
eee DE 
appearance or is er opaq of fact it can 
ee oe eg rU gene Coats in slices, 
when the minute tubes are filled with some substance 
co ae from calcite, or not acted on by dilute 
wall is merely calcareous (and I have 
specimens showing dat jt is often in this state, end without 
in its pores), its structure is ordinarily Invisible, 
ard te (e us ica the calcareous skeleton has from any 
cause lost its transparency or has been replaced by some 


other mineral substance. Even in thickish , the tubes, 
though filled with ma ped so piled on one another 
as to be indistinct. this may tertiary Nna- 


lites. When wholly calcareous fhei tabulation ia often quite 
and m imperf jected glauconite or 

R ails thoy orten present & viry ee appesrancs. 

IF Prof. Mocbus mill siud the N injected with 


nite from Kem in addition to the casis 
of Polystomella from the to which he Fetes he will” be 
better able to [reg pono be worth je 
pesting here ae specimens o 
Eesbon, I did not recognise the proper I did not doubt 


form, since I could easly 
detect the canals in the ‘supplementel skeleton ; but I did not 
wonder at its non-appearance, kno the chances against its 
preservation in a recognisable form, 
the subsequent investigations of Dr. 
NE eer aoa syel dua dq amd ius does more justice 

admits its great resemblance to the forms of this structure, 
in modan o queo A This indeed appears from his own 


figures, which well show how wonderfully this structure has 
* Ses London Geol Soc, January, i 
«Ta debel to Me Otto Hahn for eera d aE i 
3 It may deserve mention bare that the carboniferous Frw/ise very 
shows it and that Dr. Carpenter bad-maintalned its N Mimmin 
affinities before specunens showing this particular struct 


Seroctares so debate as these are mee only frwrvod exceptionally in 
fossil specimens, 
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modern Jerasixifera. 
ay Miche forma are nie 

larger canals diee haee e s 

are somew ed, and that they 

become' fiat where they branch, are also sometimes 
altered by the vicinity of veinlets or fractures, orby minote 
mineral segregations in the surrounding *calcite, ents to 
which all stmiler structures in fossils are liable. Anoth 
with him, is derived from thejr 
unequal ig size, 
larger in the 
wanting in’ 


as 


in any alice or any surface, the whole of a group 

Further, as I have shown, the thick c&nols sometimes give off 
groapa ot very minois ibea frot their sidch so that thie coarser 
and finer canals appear intermixed, Thee sppearanees are by 
no means at variance with whet we know other o i 
structures. Another objection is taken to the direction of the 


pog ele: transverse to the lemins but oblique. 
to admit that it 


dixmissed, since Moebtus has of course 


is not unusual in modern It may 
be added that some of thea which pazrled Moebtus, 
y arise from 


been well if he ed the canal systems of those Siresa- 
4 which hare a secondary or supplemental skeleton, as 
and Cawsejera. 

4. A fatal defect in the mode of treatment pursued by 
Moebius is that Be regarda cch or Mio mrutorea separately, 
does not sufficiently consider their cummlative force when 
taken Tn thla dsport, ee -di Kowen may bå pro: 


teria and Pwyirema. (3 j 
tgbulated proper wall similar to that of the N 

though of eren finer texture. (4) It shows also in the thicker 
‘la: a secondary or supplemental skeleton with canals (5) 
disse formi appear more or. lars perfectly ih miner- 
slised with very diferent substances. (6) 
Eesben are of such i 


er very 
B gre of the same geological horizon, (8) It may be 
though perhape not as an argumen that the discovery 
of Eoabex a rational modo thé immense 
of limestones in ; and on the 


that of havo not been satisfactory to chemists or 
as Hunt hes very well shown. 2 

Prof. Moebius in summing up the eyid hints that 

Dr. Carpenter and have leaned to a subj treatment 

of Komoom, its structure in a somewhat idealised 


feature, A 


y i : 
illustration of the structures of Ferson, from’a point of 
view samewhat too limited to be wholly i . 





THE COLOURS OF DOUBLE STARS 


IN a recent number of the Baletin de D 4cadémie royale de Bea- 
gigue, M Niesten, of the Brussels Observatory, has pab- 
lished some details relsting to the colours of double 
stars, to which subject he has given special attention for a consi- 
derable tims past, i hops pc alas He peus city of solar 
spots with the longitudes of ts in the clips, Mears De 
la Rue, Balfour Stewart, Lb had fo that a distinct 
connection exists between solar and the relative positions 
of the different members of our planetary system. time 
ago the attention of astronomers had already been drawn to the 
fact that Wolf's sun-spot period of eleven years coincides with. 
the period ok Jopiiet a reronton round thie mm- Later on Prof. 
Stewart pointed out that the coincidence of the perihelia 

of Juplter and Saturn, which occurs about every fifty-nine years, 

ods, 


of the sun upon the ight not be a t some 
Sigh haces da tod colour. “There ae EE that the PON 
of the planets actually do change; their brightness increases and 
decreases according to their position near the perihelion or 
aphelion. In the case of Jupiter changes of colour have been. 
observed, and they seem to coincide with the sun-spot. 

. At the lest opposition of Mars, when the planet was. 

near lts perihelon, it seemed to be less rudd pe aeria 


Uranus which was : Apis bed as pale 

bluish js now, w. t is a re 

markable by its bright white lustre. CH 
‘These: ons between tfe sun and the ‘planets induced M. 


and ially to try to answer the question whether the 
of colour w have taken place in seveiel double-star 
are In any way connected with tha relattre position of the com- 


ponents of a sar. For this pa he collected the ob- 
servations of astronomers who have airen attention to 
the colours of stars, and catalogued the urs of the stars. 


visible in our horizon, It was found thet many double-sturk 


while 


sion of the 


le, 
Ns phia me period of revolniicn of whkh is 94°37 


in 1807, the 

of the principal star at Herschel’s time (an preced 
ing the E Dl solom. 
paming w throug w men -colomed. to- 
polien yollow, secang sine about 3 54. From this period ` 

showed a to return to white, yellow 
“and pale yellow, 1877 Mr. Pritchard ed itas pala 
yelow, and as white. , The 


similar 
star. In the vicinity 
down as reddish (we must 


dc cur Herschel pat. , 
here that Herschel’ 
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speculum gave a reddish tint to all objects); now the com 

Piso a Baa wy aa inte hes to epoca I showed 
saturated colours. 

The short period of Herculis (34°32 yearn) allows us to con- 


ade the changes of two revolutions, Herschel 
ee the epoch when the 


be, iple Res inde get the tiis all of which are lvls where 


been observed, but where the small companion 
one, the sume 


iun a o opia double-star mcm Ls, que vi | 
wya accidentally happen to be in the same of sight, and 
star is generally 
catalc 
systems, with closed 


Bus 


the others show the same colour as the principal star. And even 
these thirty-two systems may ones, in which 
the companion is The absence of blue 


The bine colour of the companions in the optical systems is 
not an effect of contrast to the 
the 


distant appear blue on acoount o Pg adis 
the medium which the 

, M. Niesten has compiled a e of double stars with blue 
companions, and hos ing to their position 
in declination gnd right ascension. From it appears thet 
these double stars are principally situated in a rone extending 
from decl 10? S. to 40 N., and k there ero two 
marima of one in R.A., 4b.-6h. and the other in 
R.A, r8h.-20h.; the first maximum is near the , the 
other between Decl. and 40° N. ; former is in 


` The conclusions we may diy iron M, Nlesten's researches 
are as follows :— 

I. Ip systems with well-established orbits, and particularly in 
Pre period, the two components generally have the 


sune ow or white 


3 
Hons of the frequently 

OMS the further it moves away from the periastrium, 
I potn in saccus Jte light in white, Iko; that oh tio 


uo ere eee INN is found 
et rectilinear motion, As welles in with closed 


periods, 
Ea groups the companion is generally blue 
remarks are of *founded 


in the relative position of the components, 
. a 





SCIENTIFIC SERIALS 


American Chemical Feurnal, vol, i, Nos. 2 and 3, present a 
good array of contributions from different American universities, 
making in all with reviews and about 215 


Under iu AE is to be found & icai napa o5 ed of very 
dread ale sod ph 


on the on of ucts of gromatic hydro- 

continued from No. 1, In the first n the authors 
describe solid orthokresol from thelr ulc acid, and they 
further conclude from thelr the of a 


towards a RP EU. ina 
submitted to oxidation. A full 
Remeden and 


NOEN et SO ee (eE we), 

o. 5. —The substance obtained when e d Ee Mi 

poured into & solution of mercurous nitrate in water has been 

proved by M. Spring b be « irükalei rpla of moa 

Keh Me ain dere and he hes succeeded ies 

to it, so as to complete the list 

of merenry sufficiently for an attempt at oo 
these substances.—The recent terrible 

Goal pit is the Decision of Eye commesitatuns br 


on the electric 


microphone, by Prof. G. Cantoni.—On the 


cis oci seer tee e a DARE 
ence of 


THe Revue Internationale des Sciences (June and July).— 
“note the f 1—Analysis of 


Drom these peria wa. following papers 
onogenetic and Polygeneti 
Origin s te reo Organe Kingdom td of de Organ” by 
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the S .—On the secreting and trophic many over thet of fusion with sulphur.—On the transfe 
of ay enhsin,—Onm the Set seen ka tion of tiydrosellulose into S n rai 1, by M. Girard, 


st Ike Lombardy rias a Later Rendi 
xH, fasc. xiii,— We note here the foll 
statistical note on cirrhosis of the liver, by 
albinism in batrachians, by a 
(continued), by Prof. Jong... On monodromie fun ons aring 
a characteristic bys a a aa 
hydroxylamine, by Dr : 





SOCIETIES AND ACADEMIES 
PAXIS ; 


Academy of peius iiri mania’ the chair. 
—Tbe fo were read ;— Theory of the simple 


pendulum with 2loscillaHons, regard being had to the rota- 
Hon of the earth, by M. Villarceau. He concludes that other 
rani ei. i and the earth’s rotation intervene, — Various 
thermo-chemical by M. Berthelot. This relates'to forma- 


ton of diamylene, and heat of fusion and specific heat of gly- 
cerine,—Remarks on the last communication of M. Bouquet da 


la Grye, by M. Ledieu, He doubts the ty of determin- 
ing, even approximately, the Influence of the sun and the moon 
on atmospheric ; pressure. —The last three epidemics of e of 

the Caucasus, studied with regard to epidemiology 
phylaxy, by M. Tholoran. These epidemics ap in rios. 
I8, 1828-30, and 1840-43. He remarks on the i of 
means to be effectual for staying the of the 
ee Schwann was elected ent in Medicine 
, in place of M, Rokitanski.— nomical M. 


measurement of an arc of perallel in Algeria; by 
deg The arc embraces 10°, The triangulation is denn 
to serve for basis'and control of the vast system 
Europe.—-Anssthesia by means of protoxide of mir 
with oxygen, and employed under pressure, by M.-Bert. One 
operation, by M. Labbé, is described, and sixteen, by M. Pean, 
referred to. The superiority of the method ii chi y shown in 
the instantaneousness of the sleep and awaking.- "Phere is hard] 
any nausea, The excess of pressure varied between o'I ie ait 
0:23 m. —Rescarches on the causes of reinvasion of phylbozersed 

by M. Boiteau.—M. Colladon announced the death 
of M. Favre, contractor of the Saint Gothard tunnel—Disco- 
TaT ae ET Peters at ato (N. Xhon fum 


1. 18 a generalisation of functions and on 
: cartata eat ¢ differential equations, by M. Picard, Hydrody- 
mth vibrating and imitation, in 


of the fores of electricity and magnetism, by M, 
Hotes He descdibes a modifed fora of ‘lis former c 
ratus,—On a phenomenon similar to that of -Peltier, by 
Bouty, This relates to the ent with metallised th eee 
meters as electrodes, referred to elsewhere,—On the capacity of 
voltaic polarisation, by M. Blondlot. The following law is de- 
duced from observations r—For a given electrode and a given 
electrolyte the initial capacity does not depend oh the direction 
ee oe DERE. n in motion dier static elec- 


y.—On the laws of varislons of 
atmospheric electricity deduced from 
at the Moncalierl Observatory, by M. 
aro two principal daily maxima, a 
February, n1 > monthly isi n recho a maximum in 
Fe a um in September. ve 
electricity appeared with rain and snow, at Teast fn 50 
of the cases. The electric tension 
the altitude.—Researches on ¢ ve substances, by MM, 
Nobel and Abel. — es on decomposition of 
gun-cotton in a closed vesecl, by AIM, Sarrau and Vieille. The 
pm and volume and composition of the gaser, are 
latter are simple and few.—On the employ- 
Intel hydrogen the dry method in analyses, 
by M. Carnot, This mode of-sulphuration has advantages, in 


orem of fluoride of boron on acetone, 
On the determination of urea, by M. Mehn. 

p | de heart M. Molssan.—KElectric excitation of bad panei E! 
heart, by MM. Dastre and Morat. A series o 

successive currents may have on the heart the efect of Soret 

tinuous current.—Note on the physiological action of brom- 

hydrate of conire, by M. Prevost.—On tho billary 


egeris ry 


Imperial Acadomy of Sclences, May 8.—The foll 
pers were read :—Old and new methods of solv- 
ons by simple determinate 
E. on liverworts (Riccies), 
th of two fireballs erii: d on 


a music on R 


by Dr. Biggs.—On com freu cakes! eee 

n by Prof. Ba —On intemal cu ofon ee 

of car d g 
Ma ar of the plans of 
polita of d E iiit "o erate cf 


Sioa ee the third 
and foufth order, ‘by Herr Cantor, —On tertiary fossils brought 
by Dr. Tietze from Persia, by Herr Fuchs, : 


May 23.—On the formation of cinchomeronic acit from 
e, and its identity with &-pyridindicarbonic acid, by Dr. 
Wedel and Herr S —Action of oxalic acid on 


by Dr. Sinda.—On the decomposition of sulphydantoin' by 
fe, and on a pecullar iron-reaction of tycolic 
err Andreasch.—On 1 derivatives of 
Hos . Benedikt,—On the fossil fanna of the Vypustek cave in 
oravia, by Prof, Liebe. 
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SCIENCE TEACHING IN SCHOOLS 


IR JOHN LUBBOCK, one of the two or three 
members of Parliament who know what science 
means, has again brought forward his motion for the in- 
troduction of science teaching into schools, As on former 
occasions, the motion was lost, though those who opposed 
it, and’ especially those connected. with the Education 
Department, were at a loss to give any clear reason for 
not agreeing to it. One of the chief reasons apparently 
why the Department is afraid to hold out inducements 
for the teaching of scientific subjects, is that there is 
scarcely an inspector qualified to examine on the subject, 
a humiliating revelation of the lamentable state of educa- 
tion at our universities. But Sir John , Lubbock also 
pointed out'another apparently trivial but really powerful 
reason for our half-educated rulers shrinking from assent- 
ing to the introduction of science teaching into schools ; 
the very name "science" ats as a bugbear. It is 
indeed.a& pity we have no: such word as Naturkunde to 
indicate the sort of thing—" Natural Knowledge" —that Sir 
John Lubbock and the intelligent minority who are with 
him, wish to be taught to the boys and girls of our 
elementary schools. The fact is that what is wanted is a 
knowledge of things instead of mere words; it is really a 
question of how to use the eyes and how to train the 
mind; the pages of nature as opposed to the pages of a 
book ; in brief, education versus mere instruction.” How 
deeply working men feel the want of natural knowledge 


when they grow up is shown by the increasing number of: 


technical schools that are springing up, evening classes. 
for the teaching of science, popular scientific lectures, 


local scientific societies, and other similar efforts to make’ 
up for a deficient education in youth. It seems simply‘ 


incomprehensible how any member*of Parliament having 


at heart the real welfare of the people, physical, intellec-- 
tual, and moral, should not hekrtily support Sir John 
Lubbock’s attempt to give something like reality to our: 
elementary education. Even the opponents of- the’ 


motion seem to approve of “ object-lessons," ignorant that 
science teaching, in Sir John Lubbock's acceptation, is 


just the same thing “ writ large," —simply object-lessons 
taught by competent teachers in a systematic and accurate" 


manner, As to the outcry against increasing the burdens 
of teachers and pupils, those who raised it must have 
known that it was quite irrelevant. The advocates of 
sclence teaching do not wish to make it an additional, but 
only an alternative subject, to be taken at the option of 
the teachers, for grammar, geography, or other existing- 
, subject, for which payment is made. For indeed already 
_is science put down as one of the subjects in elementary 
schools, but only as an extra subject for^which no pay- 
ment will be made, and for the teaching of which, 
therefore, no inducement. is held out to the teachers. 
Then as to cost, Sir John Lubbock told the House— 
“Contrary to what was believed in some quarters, his 
proposal would really not involve any appreciable cost. 
The little books would come to no moie than those on 
history or grammar; whilethe sun, moon, and stars, rain 
and dew, wind and light, alr and water, heat afd cold, 
stones and flowers, were before us all: and even if a: few 
You, xx.—No, 510 
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objects as illustrations-were’ required, they could be ob- 
tained for a few shillings. Hewishegl for nothing difficult 
or abstruse, nothing beyond the range of the children’s 
minds and daily experience. In mechanics the simple 
forces might be explained to them—why carts were put 
on wheels, how levers and pulleys acted, the use of the 
screw and wedge; then the nature and relative distances 
ofethe principal heavenly bodies, the primary facts relat- 
ing to air gnd water in agricultural districts, the character 
of the soil, the reason for-the rotation of crops, the origin 
and principal qualities of such substances as chalk, coal, 
iron, copper, &c.; the succession of the seasons, the flow 
of rivers, the growth of plants; the fundamental rules of 
health, the necessity for ventilation and cleanliness, and 
last, not least, the need for industry, frugality, and eco- 
nomy. Explanations of these simple and every-day things 
would be most interesting and useful to the children. 
So far from cramming and confusing them, you would 
introduce light and order into their little minds, and give 
them an interest in their lessons which under the present 
system they rarely felt." : 

And, as Dr. Playfair put it, of what use was it to spend 
a long time’ in teaching children in mining districts 
grammar? Would it not be of greater importance to 
teach them about the dangers they would hnve to meet in 
their calling—about.fire-damp and after-damp, for in- 


| stance? In the same way, should not a child destined to 


became' an agricultural labourer be taught something 
about the earth, the-properties of manure, and other sub- 


| jects connected with cultivation? 


The fact is that some means should be taken to en- 
lighten members of Parliament themselves as to what 
education, as ‘contradistinguished from instruction, and 
natural knowledge. as~contradistinguished from book 
knowledge, really is; and our readers might do worse at 
the certainly approaching election than arouse the 
minds of candidates to the urgent necessity of bringing 
the country, in the niatter of science teaching, up to the 
level of those countries which, by the superior knowledge 
of their manufacturers and technical skill of their working 
men, are rapidly outstripping us on our own ground. 


MAUDSLEY'S “PATHOLOGY OF MIND" 
The Pathology of Mind. Third Edition. By Henry 
Maudsley, M.D. (London: Macmillan and Co., 1879.) 
REAT as has been the growth, in recent years, o 
the tree of knowledge, there is no branch in which 
it has undergone so much actual development, as well 
as mere expansion, as that of psychology. Though 
formerly nearly isolated, being aa it were but imper- _ 
fectly grafted on to the main stock, curious rather than 
beautiful, looking irregular, dry, and withered by the 
blight of theology and bad metaphysics, it now presents a 
compact system of branches and foliage, arranged with all 
the symmetry of organisation; the main stem springing 
from the branch of biology as this does, in its turn, from 
that of the physical sciences; moreover, the, process is 
still continuing, for fresh buds may be geen in the newly- 
formed structures, some of which, e.g., sociology? philology, 
sesthetics, and the: stience of religious beliefs are already 
beginning to unfold. The causes of this accelerated 
gtowth it is nbediess here to discuss ; the principal seems 
td be the gradually extended application of natural law 
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which has taken place since the impulse it received long 
ago from Descartes ;, the more immediate causes being 
the greater development which biology has undergone, 
through both induction and deduction; and especially the 
advances made in the physiology of the nervous system, 
by which a clearer understanding has been obtained of 
the correspondence between conscibusness and bodily 
state, It has come to be perceived that mind, instead 
of being considered as a substance superaddtd to the 
body, or even as the power of consciously knowing and 
acting, is better regarded as the power, more extensive 
than the field of reflection, which highly organised beings 
possess, of. performing their most complex actions; this 
regulation of action being vested in the nervous system as 
lts peculiar function, Thus, mind appears homogeneous 
with life—being power similar in kind, but differing in 
degree of speciality. Still, the eternal mystery of the connec- 
tion of consciousness with the objects of consciousness 
rémains almost the same ; the gulf still gapes widely, and 
cannot be bridged, though perhaps its borders may be a 
little more clearly defined. Also, it may still be open to 
discussion whether an organism possesses these remark- 
able powers necessartly—i.c., in virtue of its organisation. 

The development of the science having proceeded so 
far, it might be considered not unreasonable to look for 
fruit on it already, in the shape of immediate practical 
application; and the belief that this search had been 
successful waa the raison d'átrs of the first appearance of 
this work, as the author explains in his preface. Certainly 


some may consider the fruit as yet unripe, or at any rate 


the seed it contains unready for germination, but this 
would be matter of individual taste. For it is at least 
extremely probable that if mind be a function of the 
body, its health will depend on laws and condit ions similar 
to those of the other vital functions; and tbat when 
disordered, similar methods of restoration will be service- 
able in either case, But the common psychological doc- 
trines were, till lately, quite inadequate to show in what 
mental disease consisted. Certain afünities with other 
diseases had long been recognised, s.g., its dependence 
upon certain general bodily states, or being induced by 
definite causes ; also the prominent features of pain, exci- 
tability, and weakness, separately or together, frequently 
characterised the derangement of other functions also. 
The author shows that the correspondence may be traced 
still further: that, like many other morbid conditions, 
insanity consists essentially in failure to attain to, or 
retrograde departure from, the normal stage of develop- 
ment. But in one respect especially the present edition 
claims and is entitled to some degree of novelty, 
or even originality; namely, in the recognition of 
the particular mental faculty which suffers lesion in 
insanity. Until pointed out by Comte, Spencer, and 
Lewes, how large a proportion of our total environ- 
ment is constituted by society, sufficient attention had not 
been paid to the extensive position occupied by that faculty 
' of the mind employed in regulating our actions in relation 
to the social medium, Just as the motion of a planet may 
be resolved into a purely individual movement of rotation, 
and an orbital movement which it performs as member of 
a system, so the activities of the human mind are partly 
concerned with the individual alone, partly flependent on 
the presence of other members of a system. The latter 


class absorb by far the greater part of the total activity, 
and really constitute the chief differentia between the 
mind of man and that of animals, comprising those al- 
truistic impulses which are the highest development 
of our activity, as is well shown in Spencers “ Prin- 
ciples of Psychology”; but, like all recent highly 
developed faculties, they do not appear in the in- 
dividual completely; formed at first, but in a germi-. 
nal state, requiring training and exercise to bring 
them to the condition of full perfection; and be- 
cause of their difficult development are more prone to 
suffer degeneration. This notion forms the foundation 
of the theories of education and of insanity, the latter 
showing that when the higher functions fail to be deve 
loped, or fall into abeyance, their place is taken by less 
developed faculties, which preceded them in order of 
evolution ; or, to return to the analogy employed above, 
the rotatory gains at the expense of the orbital move- 
ment, This view of faculties of higher and lower faculties, 
ñs., of greater and less perfection, and their somewhat 
mutual opposition, is essentially the same as Spinoza’s 
theory of ethics. It is the key-note of the present volume, 
the substance of which consists of the attempt to show its 
existence in nature. 

If the execution of the book were as satisfactory as its 
conception, it would indeed deserve most unqualified 
praise ; but it is impossible not to feel, on perusal of the 
work, that in many respects there is much shortcoming, 
leaving room for further improvement, the aim not being 
realised owing to the difficulty of the passage from the 
abstract to the concrete. For though the highest gene- 
ralides appear correct, are clearly stated, and well en- 
forced, yet there is much dearth of the leas general laws— 
the “middle propositions " which Bacon describes as of 
such importance in understanding the details of a subject, 
and of such value in practice—the absence of which is 
acknowledged by thesauthor, when he says that we do 
not at all know why the disease should present different 
aspects in different cases, Also, different parts of the 
book are of unequal value, the best decidedly being those 
devoted to pure psychology and mental pathology, in 
which varieties of character, morbid tendencies, and the 
various motives, impulses, feelings, &c., are discussed; the 
author finding abundant occasion to display his talents as 
a moralist and eloquence as a writer. Next in order of 
merit come the sections on the phenomena and treatment 
of insanity ; the former of these, though clear, correct, 
and tolerably full, do not add much to what has been 
written by previous observers. Lastly comes the physical 
aspect of the subject, which seems decidedly weak ; for 
though this is undoubtedly most obscure, yet there is 
much repetition of somewhat crude theories of the corre- 
spondence of physical with psychical states. The general 
pathology, too, is but feebly represented ; it may, perhaps, 
be no worse than is usual in modern text-books, but its 
usefulness is greatly impaired by want of those invaluable 
* middle propositions" which are created by clinical genius 
&nd communicated by tradition. 

The first chapters are new, and are devoted to the con- 
sideration of sleep, dreaming, somnambulism, hypnotism, _ 
&c., which, befhg states analogous to insanity, though more 
open to *observation, might be looked to for illustration 
and explanation of the leading problems of the disease, 


August 7, 1879] 


NATURE 


335 


A e e Rt 


eg., its nature and genesis. In this way, the author ap- 
proaches the subject of delusion, which really, in its widest 
sense, may be sald to constitute the essence ef insanity ; 
this problem is twofold: 1. What is the primary mental 
deviation? 2. On what bodily disturbance does this de- 
pend? The intellectual is shown to be convertible into and 
dependent upon emotional disturbance ; and it is well 
demonstrated how much our state of feeling—whether 


temporary as mood, pr permanent as character—influ- |' 


ences not only the imagination, but even perception. A 
delusion may be regarded as a picture formed to suit a 
certain frame of mind. In showing how incorrect figures 
arise from morbid feelings, the author is less explicit; he 
&dopts the sensationalist or &ssociation theory, but a 
clearer notion might probably be afforded by a more 
Platonic or idealistic theory of cognition, of which there 
even is some suggestion once or twice, Although the 
author adopts the emotional source of delusion as a rule, 
yet he makes—rightly or not—exception in certain br- 
amples of hallucination, sg. those arising in connection 
with epilepsy, some toxic congitions, and in childhood— 
which he assigns to primary derangement of the sensory 
centres, Owing to the defective state of general patho- 
logy, as before stated, the mode of dependence of feeling 
on corporeal condition is far from being satisfactory. 
Next follow long chapters on the causation and preven 
tion of insanity, treated first on the psychical, then on- 
the physical aspect; in both, much stress'is laid on 
heredity as & factor: the former contains the most in- 
teresting origine] parts of the work. The rest of 
the volume is of more special and technical character, 
being given to a tolerably full and accurate description 
Of the disease, which is regarded as fundamentally the 
same in all cases, though wearing some variety of aspects, 
thus affording matter for classification; that here adopted 
is the same as in previous editions: the description com- 
mences with a chapter on the insdnity of early life, and 
concludes with one upon treatment, on which the author 
holds rather sceptical opinions cBncerning the efficacy of 
drugs, especially narcotics, pi 

In conclusion we may remark that, although tho author 
may be considered to have attained success in his chief 
aim—the setting forth of the pathology of mind—yet no 
more than a mere outline has been accomplished, and much 
of this appears to have been derived from borrowed rather 
than purely original ideas, the chief originality of the 
- author lying in their present application ; and it is to be 
regretted that it is so lacking in thoroughness, for this 
may suffice to prevent an otherwise highly-readable and 
well-designed book from acquiring extensive adoption as 
& text-book and pérmanence as a work of reference, 





LUBBOCK'S SCIENTIFIC LECTURES 
Scientific Lectures, By Sir John Lubbock, Bart, MP., 
D.CL, LLD, &c: (London: Macmillan and Co., 
1879.) : 
P] HE six lectures of which this volume consists treat of 
the relations of insects and plants, the habits of 
ants, and prehistoric archeology. They gre well illus- 
trated by numerous woodcuts, and are written in the clear 
and pleasing style which characterises all Sir John 
Lubbock's works. . i 


The first lecture—On Flowers and Insects—gives an 
excellent account of some of the mdte interesting cases of 
the special adaptation of flowers for insect fertilisation, 
but contains nothing that will be new to the readers of 
NATURE. The next—On Plants and Insects—introduces 
us to a variety of interesting and less generally known 
relations between the insect and vegetable worlds, which , 
.sérve to confirm in a striking manner the general axiom, 
that the wüinutest details in the structure of living things, 
are or have been of use to them. We learn now how 
much of what gives a special character to many plants— 
their hairy or woolly stems, their spines, their glutinosity, 
the hairy rings inside their flowers, their drooping habit 
or glossy surfaces—are all of use in various ways to keep 
off insects which would rob them of their honey or pollen 
without effecting fertilisation. Another relation here 
dwelt upon is that of the colouring of caterpillars in 
accordance with the plants they feed upon, and it is par- 
ticularly instructive as showing how impossible it is to 
decide whether a creature is protected by its colour unless 
it is observed in its native haunts. Few objects are more 
beautiful, or more varied in colour and markings, than 
the caterpillars of our different species of hawk-moths. 
They are often adorned with the most exquisite violet, 
blue, or white markings on a green ground, and some- 
times also with ocellated spots of brilliant colours, yet in 
most cases these ar so arranged and balanced as to 
harmoiise with the general tints of the foliage and 
flowers of the food plant and thus render the insect quite 
inconspicuous at a little distance. In addition to the 
excellent woodcuts of caterpillars which illustrate this 
part of the work there is a coloured frontispiece which 
appears to have been added as an afterthought, for not 
only is there no reference to it in the text, but not even 
the names of the insects are given on the plate itself, 

The next two lectures—On the Habits of Ants— give 
an excellent summary of those interesting researches. by: 
which Sir John Lubbock has added so much to our know- 
ledge of these insects, Especially curious are the illus- 
trations of the stupidity of some ants, One species is 
such a confirmed slave-owner that it dies of hunger if 
not fed by its slaves—a fact recorded by Huber and con- 
firmed by our modern observer. Even more striking 
asan et#imple of want of intellect ig‘ the experiment 
recorded at p. 81, where some ants went round a distance 
of ten feet to get at honey rather than jump down 
about one-third of an inch; and although they tried to- 
reach this small height, from a little heap of earth to the 
glass on which the honey was placed, and could even 
touch it with their antenng, yet they had not sense 
enough to pile up the earth a little higher but gave it up 
in despair and went round by the paper bridge ten feet 
in length ! 

Numerous experiments show that some sense analogous 
to smell, rather than vision, guides ants to their food, and 
thus no actual power of communication from one ant to 
anothor is needed to account for the numbers that follow 
when one has found out a store. Some very.ingenious 
experiments prove, however, thatan actual communication 
does exist when larve arb concerned, and that one ant 18 
able to tell its fellows whether there are few or many 
larvee to be attended to. The experiments as to the 
effects of coloured light on ants are interesting, showigg 
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that they have, g great- dislike t6 violet light however. 
obacure,. &nd; a preference fér dark green and red; bat. 
wescan hardly tell, whether this effect depends ‘on any’ 
visual perception, -or-on .a ‘general sense of discomfort in 
the 'one-case, and ipleasure in the-other analogous.to the 
effects of hegt-and cold npon ourselyes. . : Ue gu cM 

- The, last two: lectures .give a. clear and -condenied 
summary of- 4be ‘present, state of ocr knowledge as.*to'|: 


prehistori¢’ man, and;are.well wórthz'of:studw by those J- 


whp may- "be inclined to doubt the value of the-conclusions: 
arrived at by.the-new science.of Prehistoric Archæology.. 
There i8 hero`pf- course nothing ‘but what-is well known: 
tg all who- have paid attentibn to the subject -It: is,’ 
howeyer, interesting to. note how sharp.and striking thei 
contrast -between tHe Palsolithió end Neolithic ages! 
appears, when, their characteristic:features aro briefly 
summed upside by side as we here find them, Whether 
. Wey congider the tools, weapons, and-other works of art, 
the character. of the contemporary animals, the physical’ 
geography. of the country, or. the cistribution of man 
himself, we cannot but be impressed with the profound! 
chasm, which in Europe at least, separated the Paleolithic! 
from the Neolithic man. . And as, since the glacial epoch: 
passed away we have no evidence of any physical changes, 
calculated to produce such a chasm, it seems natural to, 
suppose that it was the result of the old period itself, and 
that, as many geologists now maintain, Palmolithic. man 
lived -before- the glacial epoch and’ during int&glaciali 
.mild periods, while Neolithic man made his first appear-| 
ance only when the ice-age had finally passed away. Oni. 
any other theory we have no adequate cause. vin tiu 


a discontinuity so vast -in- its proportions and elendig, : 


Dyer $0, wide an area. g Bide QamUae aR W., 





-OUR Book SHELF ' 


Dery Farming or, The Theory y Practice, and Methods of | i 
y]? Sheldon, assisted by leading au-! 
toner” in various; countries. Part (London: 


Cassell, Petter, and ‘Galpin, 1879.) 
THR prospectus of this work promises ` us & ' thorough ` 
. “treatment of all parts of the important “subject of dairy: 
` «farming. . The. selection, breeding, and f of dairy 
cows; tbe production, treatment, and. of-butter 
and cheese ; ye gts oe core sed fa feeding ellos. i 
and soils adapted for dairy farms; such 
“are some of the subjects embraced in the scheme of “Mr, 
Sheldon’s -seriat work; the publication of “which, in 
«monthly parts, has recently commenced. The first num- 
ber, As Eudly ad occupied with general introduct 
remarks, y affords a fair sample of what the Salk 
of the book is likely.to be. These prefatory pages do, 
however, Sean? ‘good deal of interesting matter—matter 
important to mah ns besides dairy farmers. Some of 
the statistics atu - and cheese-production here ‘given 
are very striking. For instance, we are told (p. 9 that 
TRUE DCUM tons. of. ripe cheese: could be made from 
oem is rias in the United Kingdom, 
.. when the quantity of milk required fcr rearing and fat- 
"tening calves has béen deducted. But, in point of fact, 
- much milk is consumed as such in fo: 
„which isesubmitted^to-further dairy operátions & good 
"deal«of butter is;madei. The approximaté éstimates, 
„~ therefore, for the amonnts. of milk. and. milk-products in 
peu = stand ‘somewhat as follows for the United 
annually consumed as sufh, 525,000,000 
ao ooo tons' ripe cheese from 350,000,000 gal- 


; ; ub 
gallóns. 


tons -of- butter from §50,000,000 


-to work .these while seading Wilkos 








while from that |. 


"When the cheese, butter, hnd condenséd milk imported 
:fróm abroad are added to ‘the. home production, ‘some 
notion of the .ygstness of the pmount: of fa produc 


: “consumed by the population of the -British ,Isles may;be 


ed." Thus, 98,000 tons of cheese are annually brought 
"Into this country from the Continent, the United States, 
and -Canade; "while the- yearly ithport- of “butter ` ap- 
pones 90,000‘ tons. ie of our imports. of 
and cheese aa APE just 15,000,000% ‘sterling. 
It seems somewhat ungracious. to say one word in dis- 
pau of an ran e pert of an undertaking which . pro- 
ises 5o well óes. Mr. Sheldon's ‘Dairy Farming.” 
we feel bound to hintthat more care should be taken 
es secüfing the accuracy "of-any physiolo, ms and chemi- 
‘cal explanations that it may be thought 'expedient. to 
introduce into the volume. e' ‘and statements 
on pp. vi. and vii. of the ‘‘ Introduction ”’ -require revisio. 
We give an instance. We are told (p. vi.) that 1 Ib. 
“milk contains “65 ounce of flesh-formers and 1°51 durice 
“of heat-givers. Now the latter figure -has-been reached 
.by adding together the fat and sugar eee, the milk without 
the previous conversion- of the former into its starch- 
equi uivalent It is needless after this to say how. idle are 
the su’ ent comparisons of milk with other foods, 
vegetable an animal. * 


Marcus Ward's. Aritkratio J. W- Marshall, MA, 
Assistant-Master at Charterh .SchooL (London: 
~ Ward and Co., 1879. 232 pp. 


THIS is a neatly-got up arithmetic-; it contains a ed 


exercises, thi usual 
ES a A bun oa “of é Vd breue matter, 


Fae ic ei i There are no answers 
“at the end, but they can be got in a'sepáraté form.“ - 


4. Collection. OE Problems on, Plane Geometrical- Draw- 
inching Protlens on d Jpuh of the Higher 
ep Curves, &c. By E. F. Mp 
2 vols, Text and Plates, (Tokei.- 127 ir. up 


-A'COLLECTION of | ahi arranged for the use of ds 


students in the Im llége-of En by the 
-First Whitworth RENT iege d den of A seing 
metry, the 


text-book used in the Mathematical Class `~ e treat: 
mént is mainly founded upon the recognised English 
text-books, but' a novel feature, perhaps, i is the extent of 
space:devoted to o"! gon sections and the higher plane 
curves,- “f tho use of equations to 
these curves an te the vasicas geometrical elementa con- 
nected with them.” 

Thus constructions are given for the tangents and radii 
‘of curvature, and problems-in areas are worked out. " 


. The book is, under the circumstance verfa got 
up as e m A work, and the matter, is e- 
serving, of cammer an or its arrangement. 

E dude of Japanese students is “that they 


to this branch of mathematical instruc- 
ne os productions of some we could name rank 
among the neatest we have seen, The lates are in a 
separate work from the text, a convet enco in some 
respects for the student: - ~ $ . 


‘Essad’ sur les Principes fondamentaux de là Glomkiris st 
de la Mécanique. Var M. de Tilly. (Paris; 1878. 
190, pp-) 

‘THs valuable iritise Fütnia ie fol cudur of the dir 

volume of the Mémoires de la- Socifté des Sciences 

ica sed ae The first 
the MEE 
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faced manner in whicl triangles -and figures are moved 
about and turned about and p upon one another. . 
The second c peu em bject as, handled in 
the Elementary tises, taking chiefly for the basis of 
remarks the fourth ef edition of the Geométry, by- Messrs. 


Rouché and-De Comberousse.’ 
a sei HI. and IV. are occupied with Trüpsemery, 
pter. V., closing , the work, treats of 
Tha volume js tod. technical_to allow. of an extended criti- 
cism here, but we can it to. geometrical 


at No statement epi sx gren comes to 
Such a volame was issued t er: the 
the Society named above. je 


uud 





` LETTERS. TO Pru mam td 


responsible 
iponacnts. d re 
ur a econ te uD 
sdstihls othirwise ie Tare the Deren Coen of coor" 
iens containing interesting and nowel facis.] 
New Methods of Moving Ordnance 
antic! and discr at, the 
In ltpaion of a interesting pe disccmjon 


"The most recent of these ti 
COIT ETE TT 
grocre, 

ship's deck o on. the “platform of.a battery. 
fignges on the wheels, that have & tendency to clog and 
compress, dirt’ into "the and-''gag" on the edges, 


great 
cussion, th t strengthened cross, connecting 
WEE THEE ier uique. o did turn-table 
pivots on four wheats, that can a aer the | Vist 


centres of motion gt fhe ends, or centrally or 


x Guonax sor Faweus 


E “Law of Frequency” x 
"TEX term “lew of i " seenis to be used in two die- 


ics aput t 





the mb rety leads te ie little confusion except to ; 
sia dos pele he h altogether 

perty of, esis on w. the theory is based. 

we come to in rate other théories, it becómes y 
important to distinction in mind, Suppose, for clear- 
ness’ cake, thet we have before us a of messure- 
ments of a single unknown quantity them we 


of the frequency 
ven measurement occurs as a function of the 
Medic duele n this magnitude 


WOO relative frequency its occurrence 
e ea te is called the ‘ tawr GE frequency of the 


Peirin ent #,"*and it js in this senso „that stytisticlans often 
Uu» 

But wo, consider all thé possible ineasurements that may be 
made of een we ee that Hec tele is practically 
infinite relative frequincy of any proposed measurement 


Becomes therefore iy And we must seck for some other 


a2”. ‘What is-the probability that -a given- mesisturement 

shall -He between the two-very near values x and w+ 3x?” 

Suppose HR oar partiofiar Hey rey us. ie es ey 
as y (x) 3x. mathematicians: generally are wont to 

rn IE 

4 phil scam, meine end 

of rues oim, ypo- 

re eva sur pe rae db of, our, fallible measure- 

Sats is LIS bert valne of the duaulty esiri F wo can 

obtain from them. * From this the ordinary. lawy: (x) c «777 


easily follows.-)... = 
But'ff the nature of our: Tneasoromonts: - (or. P 
esy be ruch as to that some other mean is 


thal fd 


to be nearer the truth. than arithmetic mean, we 


a Mo a I ae It 
should be marked: disinction In the 

mar corresponding pera 
applied;to them. - rt creme diei 
pot “d | the terms ''Iaw of frequency ” “law 





of facility," the former for, the function I have called 
¢.(*)) and the latter for the commoner function I have repre- 
sented by $ (x)? : ° DORALD MCALISTER 
p St J s College, Cambridge, July 28 

WWE s ng Mn ic: t 

b den “Carica Papaya' , 


THANKS (o! Mr. Whitmee for dd timely. correction of my 
[es pi tod dogmatic emertn as fo the eeds of the: Papa 
aiu hirda, ai p. agt- Had I not written off-hand 
ve qualified the sentence ‘ the birds however will not 
toch thane tre, BY adding coss far. os: T: Have 
C We bad fucks of small birdi thhabling the énsuerinas and 
banyans which shaded our sea-side-quarters.at Rivière’ Noire, 
Mauritius ; they: were mostly gall birds such as“ 
astaxdapo),: ** P pEstrwda. astride), 
” (Adenia orysiors) '' 
serins, 


in our gardens: but never did I see any of 
birds,. which were a3 bold and tame as possible, peck 
at the papaus either on the plants or on the ground ; had they 
been in the habit of so I must have observed them. The 
ipis or minas of oT cannot sey whether they eet the 

and noisy. -30 I cannot say whether t 

paos aedi modi | It is posible that the ‘ ns marrons? 
“í tourterelles ” may have fed on papan fruit but 

I never found any of the seeds in thelr 

” (Prerosecs , used 


rd of their the pau, which haps 
~ : e papau, w. per. 
The cing of Th ance ad Neat 
ot pag up 


plan See wei foots oF 


Or intrusive. 
Pickering’s work is out of date (184i), and I base not yet 
seen his new work Chromwoegice! History of Plants (Tribner, 


879 
: Bosna on this subject Tsay rubjln pergrephTcamoacrom 


in a number of the Gardener's sbout the papau, with 
pe, . 

“t Utilisation dele taie properties of the 
Papaw (Carica papaya) causing seperation of animal 
tissues, and thus rendering newly-killed meat tender, is a 


contain 
the same ! as the leaves, or whether the leaves them- 
selves might dried and still retain their activity, ‘There is 
no doubt,’ they say, ‘that 2’ preperation which really embodied 

Š i s * e 


338 


NATURE 





these virtu popular, and that it would soon be- 
Spi ENTE es of life, without which no careful 
housekeeper would allow herself to be left.’ It is further pointed 
out that, as the tree is abundant, and the expense of 

the leaves would probably be very it would be 

while to procure a quantity either of th eae rae on 
the West and endeavour to obtain a suitable preparation 
therefrom. leaves are brought pe pat be pacten freen 
in barrels, ES. should be filled with git be epee 
~—and in this way imported ; ‘or the juice x 

from them'and saturated with salt, or Rod aber 
salicylic acid, and sent over-in any et ee 

ence would if they would retain these properties when so 
treated,’ hints may be worth the consideration of same 
of our readers in countries where the Papaw is abundant.” 


Anglesey, Gosport, August 4 S. P. OLIVER 





The Pacific Salmon 


THE reviewer of the U.S. Fisheries’ Commission Re m 

1875-6, in NATURE, vol, xix. p. 429, pointedly refers with dou. 
a statement that ‘‘so far as yet observed the adult fish of du 
Pacific salmon (Salmo guinea?) all die after sacro M quoted 
from & memorandum which I wrote on the subject for the 
information of the New Zealand Government, 

In support of this I would refer to the evidence ing 
previous volume of the same reports, 1872-3, p. 4 and else- 
where. This phenomenon, remarkable though it be, is so 
entirely in &ccordance with my own observadons made during 
two seasons 
3839 60, and with the opinions I heard expressed by Indians 

pee nyt re Ttaugue wras usenet in mentimilng Ht ak 


of importance. 
Ie eee ee lec that’s million of salmon 


ova of this species have been imported to New Zealand, dnd that 
over 700,000 have been hatched and that some 40 rivers have 
Wi te peat n Fe 
Bee Some Wee n bodeehic anton Qi. 
ieee of Pro Baird, this invaluable addition to the 
fature food ietoucts of the Colony, has been effected at the cot 
of only a few hundred pounds to the Colonial Government. 
Jawes Hxcroz 
Colonial Museum of New Zealand, Wellington, Mey 10 





A New Spectroscope 


IS NATURE, EH Dd dec tion of M. Cornu’s 
spectroscope for observation of the ul olet rays is given. 
The lens of the collimator, and that of the observing telescope 
are said to be composed of a double convex lens of quarts 
achromatized means of a plano-concave of Iceland spar, 
both cut parallel to the optical axis, His prisms are said to be 


of 

you allow me to state that I have used an exactly 
similar arrangement for the last thiee - with the exception 
er agate ig -Ag Bae ere sper, which has higher dis- 

ve power. The object glasses were ground and ed for 
Lage Ahrens of the Liverpool Road. I named the plin 
about two years ago to eal friend Prof. McLeod, and 
found it very successful in WiLLIAM H. STONE 
, 14, Dean’s Yard, Westminster Wa August 4 





“The Rights of an Animal” 
I BELIZVX that when a writer feels himself to have been 


entirely ted by his reviewer, editorial fairness allows 
Bic, at least bi euch Journals as adm nd to set 
himself right with the reader, The reviewer of my ‘‘ Rights of 


2n ” in NATURE, YOL xx. p. 287, says that, when I claim 
for animals *' the some abstract ri of life and personal liberty 
with man," I use an ambiguous word which casts its shadow 


over the entire work and makes it . I should 
have t “same” clearly meant ''identical" My reviewer 
says that cannet bo my cacsulag, Decsuse Tallow animala to 


be killed for food and to be worked. He forgets that I have 

shown how the law of self-preservation overrules the both 

of animals and of men, that it warrants our chgcking 

in animals, and that the animals which I allow to be killed or 

worked were allowed to come into life Gina del tore 
«He mys that I consider it ‘‘ immoral to eat shrimps 


spent on the upper waters of the Columbia river in, 


[ August 7, 1879 
sters.” 


I have indeed asked how we are to defend the 

of fresh or mali water fa oz crustaceans,” but hore suggested 
an answer, apd have merely added ‘‘is this plea sound?” That 
I lenve a n doubtful does not justify a reviewer in saying 
that I decide it in & particular way. 

I will not follow him into an t between a very sophis- 
tical “ er" and a very stupid lobster, wherein the 
paca fqn, eat soothe quein, one of he pln 


EF endelet Tea “if man has a moral right to slay & 
harala anion se ordi (o-ber Mir own condiion, he must 
sorely have a similar right to sla : harmless animal, if by so 

ke can secure a similar end " —]I must protest that ‘ prin 
ciple” and ''self-interest" tee essi sie e Ge 
writer who can such @ sentence is no more of re- 
viewing an esey than I of reviewing a book on dla- 
magn 


my book consists of 
damaging o the chance of 


erai Institution 


the reader baying or even 
EpwaARD B. NICHOLSON 





Intellect in Brutes 
Mz. HzwsLow's question (NATURE, vol. xix. p. 433) reminds 
me of the celebrated carp and backet of P wur pubes mr 
Charles the Second. He had better have put it thus— 
horreum tI ane Eo 
a ar can any one tell if an animal 
save by the cepi? What 
e the following, for which I can vouch, 
TELET For my part, having watched animals 
since my childhood, I am fully convinced of thelr ‘‘ powers of 
reasoning” to a certain extent 
Man in Cambridge, in Emmanuel House, 
at the back of uel College. e premises were partly 
cut off from the road bya high wall ; the body of the house stood 
back some little distance, A high trellis, di off the garden, 
ran from the entrance door to the wall, in w was another 
door, or gate. S portion of fho house; & gable, decet the trellis, 
These particulars are necessary, as 
We were, after some time of residence, extremely troubled by 
“ron-eway-rings,” genefally most prevalent at night, and in 
rainy, bad, or cold weather, which was & great annoyance to the 
servant girls, who had to cas the between the house and 
the wall, to open the outer door in the latter, and: were thus 


tower ani coli 
> became so that at length a cousin and 
watched behind the 


trees on “ * Jesus Piece," bent on a sound 
to the enemy, whoever he was, that disturbed our ‘‘ domestic 
peace.” 


erabile dicts | the continued, but no one pulled 
kd house, they were now of course 


Pussy marched up to the house-door, sniffed at top of 
mewed, but finding it firmly shut, clambered up to the died o 
the trellis, some eight or ten feet from the 

paw over the edge, scratched till she found the nenie which 
ran along the upper rail from the wall to the house, ca hoia 
wal 


ng vaguely ep and down the street, 
* no doubt, on the ghost, to be confronted 
by uei ha ball 


* Well, Lydia, I have at last found out who rings the bell.” 
“Lard, Master | ye harvent sure/y ”—ahe was, broad ‘‘Zamer- 
setsheer.” ‘‘Ishave; come and see, Look out of the break- 
fast room window, but don't show yourself,” Meanwhile, I went 
ito heanig room: meg Pua a oy Ue E 
before the fire, Catching her up, I popped her outside of the 
door, and ran round to my post of observation, 


- 
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Puss tried the door, and mewed thinking, probably, some | careous composition if cou witha outline would 
one must be near, and after i two or three minutes in vain, estublish the fact. Hem AVL y SToKor 
Beddington Park 





are re 3 a small frequently standing 
bay dub Deb he Hea Pde Gee 
P. B. M. 


the only picture of which he took any notice. B.M 
Black Lizards, . - 
From the in letters of Mess Giglioli and Ernst 


colour wi 


With all due to those who have made this subject their 
study for tens of it seems to me that they keep too exclu- 
Ey Dope i i : 


an climate is the 


s a a a The black dermal 
1s therefore the one which i» best adapted foc 


coyering 
extreme hoat. 

I submit then that here we have the case of the Hrards y 
stated. On the sandy besches of Los R und 


divergence from the maluland type so far as colour con- 
Wua. ACKROYD 
Sowerby Bridge, July 31 


ty ^ Bpicula in Helix 2 o 
THE spicule observed by your correspondent (NATURE vol. xx. 
P. 316) underneath albuminiparous i speci- 
mens of He Frbsapqab vivum erri adsl 


* 
. 
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Distribution of Black Rat 


Ir may interest Mr, Middleton to know that in 1866, the 
black rat was abundant en the top of the Island of Ascension ; 
beg. the ‘‘ House of Hanover” held sway. I counted 

« dozep, lying in a manure pit, that had been killed in the 

i two or three days, and wus 
not think «them ont of the 
plenty of them,” L. LAYARD 

- i 


ed “ there were 
oumea, May 31 


ON THE STRUCTURE OF THE STYLAS- 
TERIDE: A FAMILY OF HYDROID STONY 
CORALS? 


NTIL the late Prof. A in 1859 announced his 
discovery that the poridæ were Hydroids and 
not Anthozoans, it was confidently believed that all living 
recent stony corals were most closely allied in their 
essential structure to the common sea anemones of our 
coasts. The majority of stony corals still remain under 
the okd category. beautiful calcareous branched or 
variously formed objects so familiar as ornaments or as 
exhibits in museums are nearly all of them formed within 
the bodies of animals which differ in no important 
features from the flower-like anemones of our aquariums. 
The sea anemones have no herd skeleton to support 
their soft and yielding bodies; the corals differ from them 
in that they have such skeletons. These are, during the 
life of the animals of which they form part, entirely 
embedded within the soft tissues, and only become 
oe M pear in the familiar form when the 
are dead and their flesh has been removed from 
their bones by the action of decomposition or more speedy 
solution by means of caustic alkalis, 

It seems difficult to explain how the popular error by 
which corals are spoken of as structures built up by coral 
insects"? arose. It is still with consider- 
able misleading detail in some schoolroom books, and it 
is quite common to meet still with educated persons who 

coral as analogous to honeycomb, and look upon 
it as built up.by the “ insects’ in much the same sort of 


way. 

Ny cis’ fan entes atevealitary an i e, being the 
skeletons of single animals. As an example may be cited 
the mushroom-coral the common chimney ornament, 
which is the est known simple coral. "This is tho 
skeleton of a single animal comparahle with and closely 
allied to à sea anémone. By far the greater number of 
forms of corals are, however, compound ; that'is to say, 
they are the skeletons of colonies of animals, each com 
parable to a single mushroom coral but living united 
together for mutual benefit and with their skeleton s fused 
together to form a common support Such are for 
example,the various branched and other 
similar f. &nd the brain-corals so often brought home 
from the cs by sailors. 

Until . Agassiz made the discovery above alluded 
to it was Füpposen that all stony corals were, as above 
described, ozoan. He found, however, to tho 
astonishment of naturalists, that the corals known as the 
Milleporidse were the skeletons of animals allied not to 
the sea anemones, but to the jelly-fish or Meduse and 
the common H of our fresh-water ponds and ditches, 
The Milleporide, of which there are very man ies, 
which, however, within bat a single genus, 

eare either branched and form shrub-like or antler-like 
masses of various sizes, or occur as ii roundedlumps, . 
often spreading in their growth over corals or other 
objects, and encrusting them. The Millepores are distin- 
* The Croonían Lecture, 1878. 
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' “guished by the fingness and abondance of the minute 
pret by which the surfaces of their skeletons are pierced. 

he animals belonging to.these corals had not been ex- 
amined until they were investigated by Agassiz, and as 
he was not ablé to tiiake any extended investigation of 
‘their- structure, his‘ results were long accepted by many 
natürfalists with considerable heditation. During the 
“voyage of H.M.S. Challenger I studied the structuse of 
“several species of Millepora in d with ‘ehe rehult of 


copsiming fi 7 Prof. Agassiz’s results and yieldirfg:a: detailed 
‘account of the minute structure of thsse sued deis which 


is almost complete, excepting with to their gene- 
ràtive organs, hich remain ds yet eatirély unknown. 
In p my observations on corals, I discovered 


-tHat another ily of stohy corals, as well as the: Mille- 
póridie, is also.Hydřoid in structure. This'is the famil 
of tho Stylasteridæ, an account of the structure of whic 
_was selected by the, Royal Society as the Croonian lec- 
‘ture for last year, and has just appearéd in the new 
volume of the Philosé ical Traksactions. In the present 
jarticle |I have brought together’ the principal results’ of 
"pergat which are stated in detail in e lecture. E 
"One of the Stylasteridie (Allopora) had previously pee 
"examined in the living condition by Prof. G. O. Sars, an. 
„Sars had susi ‘that this coral mi ht be Hydroid like 
the Milleporidg, but he had been unable to work out the 
details of the stricture of the organism and to prove the 
matter with certainty, Several observers, the late Dr. 
Gray, Prof. Verrill, and the Count ce Pourtales, had ob- 
“served the distinctness of the Stylasteride, and noticed 
that there Were remarkable iarities characterising 
. this family of corals. j 2e 
"Thé Hydroid stony corals, the Milepbridz and Stylas- 
.teridst, I have placed'in a special süb-order, the Hydró- 
coralline, Though the two families are well distinguished: 
from one another, they show many closé resemblances in 
Amongst the Hydrocoralline there do not exist, as 
there do.amongst the Anthozoan corals, any simple or 
Solitary species ; thére are no Hydroid corals comparable 
thus to the mushroóm corals, the only forms known are' 
compound colonies, In the case of the Anthozoan corals 
it seems probable that in the progress of development a 
simple ancestral form derived from & sea-anemone deve- 
loped a calcareous skeleton, and thet from- this solitary 
form compound corals were derived as subsequent modi- 
fications ; or, rather, it is not unlikely that several solitary 
Ancestors developed’ calcareous skeletons independently, 
‘and that from each of them different compound forms 
“resulted. In the case of the Hydrocoralling, on the other 
hand, it seems probable that the calcareous skeleton was 
“first developed as a support to alreedy farméd’colonies, 
‘and that no solitary ancestor with a calcareous support 
Almost all the t Anthozoan corals belong to the 
Hexactinia or corals which, like the common sea ane- 
. mones, have the radially sof- structures of their 
bodies and the corresponding radial plates* of their 
skeletons arranged in multiples o^ the number six 
These Hexactinian Anthoroan corals are termed the 
Madreporaria. ` It isa very remarkablef ct that amongst 
al] the vast number of species of compo: d Madreporaria 
known, there seems to exist no instance of a modification 
of certain of the animals composing the colonies by a sub- 
division of labour amon m for the general good to 
the colony  Amongst y (perde corals and Byüroid 
‘corals such a sub-division of labour exists, but for some 
reason ar other such high specialisation’ seems never fo 
havo been attained amongst sporaria. = 3 
In the case of thé Hydrocoralline, the subdivision of 
labour amo: bs erem of the colo is eia 
a most interesting tion, It reaches co 
completeriess in the Milleporide, but in the more ad- 
Yanced Stylasteride attains a most elaborate complexity. 


In ‘all the H ing the hard skeleton is v 
orous, being traversed in all directions by canals whi 
cua Join ade another in all directions, Within 
canals are lodged corresponding branching and anasto- 
mosing. tubes r , Qf soft tissues, which form, a 
complex meshwork within the coral mass, and convey a 
general circulation common to all ‘the members of the 
colony. In all the Hydrocorallinz two kinds of polyps or 
xooids occur. The more numerous kind are devoid of 
any mouth or stamach, and act simply as catchers of food 
"for the colony. These are hence termed dactylozooids, 
The less numerous kind have each a mouth and stomach 
and are hence termed gastrozooids ; they receive the food 
from the dactylozooids, and swallow it, and their bases 
being in direct communication with;the circulation, 
they nourish with the results of their digestion the dactylo- 

zooids and all the component parts of their colony, - 

In the Milleporide the dactylorooids, when expanded, 
are long and slender, and are provided all along their 
‘lengths with short tentacles each of which bears a‘knob 
atits end, In the case of the Stylasteride, however, the 
dactylozooids have quite lost their tentacles, and are 
"imply long, slender, tapering bodies, reduced to. the 
‘aspect of ‘simple tentacles themselves, In the Mile- 
poridz the gastrozooids are provided with short tentacles 
round their mouths, and such tentacles aré also present 
‘in the case of the gastrozooids of most of the genera of 
Stylasteride, the number present varying in the case of 
each genus. In some genera of Stylasteridx, however, 
even gastrorooids have lost their tentacles, and re- 
main as simple cylindrical digestive sacs; in these in- 
stances the entire colonies are devoid of tentacles . 


p gal k 
The zooids are lodged within pits or pores om the 
surfaces of the corals, which are termed gastropores or 
dactylopores, according to the kind of zooid belonging 
tothem. The gastropores are larger than the dactilo- 
pores in correspondence with the size of the respective 
xopids. .In most species of Millepora and several genera 
of Stylasteride: the gastropores and dactylopores, inter- 
mingled with one another, are scattered irregularly all 
over the surfaces of the corals; but in one species of 
Millepora occurring at Tahiti the pores are gathered with 
some considerable Pi ped into circular oups, eåch 
of which is composed dF a e centrally-p gastro- 
ore and a surrounding zone of six or seven‘dactylopores, 
this case the zone of dactylozooids in each group or 
system ministers to the wants of the single gastrozooid 


‘of that system. . 
The complexity of relations of the zooids advances 
no further in the case of the Milleporide, but in 


that of the Stylastende# many additional complications 
exist, In several geneia (4 Jofora, Stylaster, Cryptohelia, 
Astyfus) the pores occur only in re, circular systems, 
‘which are termed cyclosystems, In each of these,cyclo- 
systems there is a deep centrally-placed gzstropore and 
a circular zone of from five to upwards of twen dactylo; 
pores. The mouths of the dactylopores, ins of being 
circular in outline, are drawn out into the forms of long 
slits, which are disposed in the cyclosystems in a.regu- 
lar radial manner towards the central gastropore. -In 
ies in which the dactylopores are numerous and 
closely packed 16 Gis syani & thin wall only of hard 
coral skeleton is left intervening between them. Hence 
each system has closely the pie of an ordinar 
"Anthozoon coral cup, with its ing septal plates, an 
so close is the resemblance that Gray and all earlier 
observers did not doubt that Stylaster and its allies were 
essentially similar in structure to thé ordinary branching 
corals, such as Oculina. i: E 
The essential difference between a eae iue of a 
Stylasftrid and an Anthozoan coral cup is, however, as 
wide as possible. The radiating plates in.the case of 
the Anthozoan coral are skeletal structures developed 
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within the body of a single polyp, whereas the so 
shmilar-looking radiating plates in the case of the 
cyclosystem are skeletal tes developed outside the 
bodies of the numerous component polyps altogether, 
and separating a number of adjacent polyps from 
one another.. The iar radiate form of the cyclo- 
systems of the Stylasterids has no doubt been gradually 
developed as the result of the constant bending inwards 
of the dactylorooids "n each to reach their 
gastrozooid when further and further retracted within its 
The dactylozooids have thus in course of genera- 
iions pulled the mouths of their pores out into the form 
of slits.all directed inwards towards the gastropore'in 
each system. In the case of some genera the gastrozooids 
have carried matters so far that have ceased to be 
retracted within their own es when at rest, but double 
themselves inwards for safety within the wide mouths of 
their pores. In one genus ee) a further 
protection is afforded to the xooids b growth in front 
MON Mui projeca a font and Melde all the 
projects in front, s t 

zooids lien retrucind, ` 
In some genera of Stylasteridæ the rooids are not 
gathered into cycl at*all, but various other com- 
ications occur. us, in some genera there are two 
inds of dactylozooids, larger and smaller. The larger 
and longer, in order to'gain more reach in procuring food, 
are borne at the tips of long spine-like projections of the 
hard skeletons of the coris whilst the smaller dactylo- 


xooids are | in small pores at the bases of these 
spines where they are in eye the gastro- 
xooids. The dactylozooids presumably catch the 


food, and are helped in delivering it to the gastrazooids 
by their shorter companions. 

As before stated, the mode of generation of the Mille- 
poridæ is as yet unknown, but it is certain that it differs 
in one important particular from that of the Stylasteride. 
In these small cavities, or brood pouches, termed 
am are formed in the hard skeleton of the coral, 
and in these the generative elements are developed. 
Each coral stock is of separate sex, all its components 
being either male or female. The walls of the ampulla 
in many ae pojeo above the surfaces of the carals, 
and are especially prominent in female stocks, since they 
have in these cases to contain large embryos. In some 
specimens of Stylasteride the ampulle are very con- 
1s quur Sates eye ooking Gee sae cone 
bli closely packed on the surfaces of the coral 
branches. They are particularly well marked in the case 
of female stocks of species of Distichopora, which are thus 
especially serviceable for class demonstration, and when 
the tive function of the ampulle is premised, afford 
evidence at a glance of the hydroid nature of the Stylaste- 
ride. The ova are developed within the ampulls to the 
condition Cae when they are set free by the 


gradual thinning an ture of the am walls 
and swim off to start fresh colonies. Itis highly probable 
that the masses of tissue from which the ova are deve- 


loped, and which protect them during growth, are repre- 
sentatives of polyps, which have, like the dactylozooids, 


lost their m. and have come by restriction of function 
to be mere egg-bags as it were. 
In all the Stylasteridz, even those with very complex 


cyclosystems, there is a cémplete circulatory connection 
between the different systems and all Dara oF the colony, 
as well as amongst the compdnents of each system. Thus 
in these complex mutual benefit associations, certain 
members of the colonies catch the food, but do not eat it, 
others receive jt from them and nourish the whole colony, 
thereby, whilst others again neither catch food nor eat i 
but devote themselves entirely to the produgtion an 
rearing of the young. $ : 

The ancestral forms*from which the HE UD 
have been developed. must have been colonies closely 


similar in essential structure to theis present descendants, 
but with all their component zooids provided with mouths 
anid generative gung all alike Ce g food and digest- 
ing it, and posh alj taking their share in the production 
of young. In colonjes further development may be 
conceived of as having arisen by either of two processes. 
All thé zooids may have become gradually Pared t 
tiat, each ormed only one function and thus had 
certain of its structures jaborted to fit it for this special 
end. If Such be the history of the development of the 
Hydrocorallins then the dactylozooids are to be looked 
on as they have been regarded throughout this paper as 
representatives of xooids which in the ancestral condition 
yere provided with a mouth and stomach, but in which 
these structures as well as the generative structures have 
become rudimentary by disuse. Similarly in the case of 
the gasterozooids the functions of prehension have to a 
large extent been lost, and the zooids have become, in 
some cases, mere stomachs. _ 

On the other hand the view may be taken that the 
gastrorocids alone represent the original zooids of the 
purapi sf ‘They remain, having lost their - 
tive organs to a greater or less extent their e 
ones because additional zooids have been formed by 
budding in order to provide for the wants of tbe colony 
in these particulars. On this view the erative xooids 
and dactylozooids were originally budded out in the con- 
dition in which they now exist or in one not so complete 
as it is at present, nor so perfectly adapted to their present 
function. On this view they have lost no uude Iy 
disüse, but have rather advanced in complexity wi 
development but opjy in their own ialised direction. 

The former view of the antecedent history of the sub- 
order Hydrocorallinze has been here adopted, because the 
presence of several structures which occur as rudiments 
in connection with the dactylozoids and generative zooids, 
but which are fully developed in connection with the 
gastrozoolds, seem to bear out this conclusion As 
examples may be cited the calcareous styles which gave 
the name to the family Stylasteridz. These styles are ^ 
small projections of the hard skeletons of the corals 
which support the gastrozooids within their pores. In 
several genera rudimentary styles are found to occur in 
connection with the dactylozooids. 

The Stylasteride, in the complexity of their compound 

form an interesting el to the Siphonophora. 
In ue Siphonophora the titi components of xi comit 
un i &re by the best authorities regarded not 
H individua] rooids, but as portions of the i 
which, being budded out, tend 1n their growth to assume 
more and more the form of individuals. The question Is 
to some, extent one of nomenclature, but it [must not be 
forgotten that though the diverse elements composing the 
organism in the case of the Siphonophora may seem 
closely paralleled by those of which that of a Sty: id 
is made up, the past history of the two organisms may be 
very diet In the ig Drag onto ide already 
com organism ma ve y modified its 
i xooids to iine Ye division of labour, whilst in the 
othera simple ancestor may have gradually developed a 
similar compound organism by throwing out buds of 
various forms, which have come more or less to ap- 
proach itself in complexity. H. N. MOSELEY 





IRIDO-PLATINUM 


HE volume of the grocés-verdaux of the International 
Commission of Weights and Measures published in 

Paris last ,| contains, among other matter of much 
value, an interesting appendix by MM. Sainte-Claire 
ille and,Stas, who were pe et by the Commission 

to ascertain the composition of the platinum-iridium alloy 
employed in the preparation of the rules and cylinders 
^ - 3Qanthir-Vilrz Parie, 1878. ' 
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destined to serve as the International Prototype Standards. 


Their investigations tare set forth at great length, and 
analytical chemistry is thus enriched by an borate 
memoir, in every way worthy of its distinguished authors. 
The alloys of platinum iridium, of which these standards 
are made, was furnished by Mr, George Matthey, of the 
well-known firm of Johnson, Matthey,and Co., and, in the 
April number of the Annales de Chime, there is a paper by 

M. Deville and Mascart, cdescubing the experimenfal 
determinations of the various physical constants of the 
metal of which the Régle Géodési ue is made. We œn- 
BA de Dee man uote oe as icr Wis care 
and ski owed by Mr. in the aration 
this standard: “En fabriquant un Aea une 
telle pureté- M. Matthey a résolu un problème de métal- 
lurgie des plus ‘difficiles et des plus ccmpliqués. On ne 
iua s'inaginer, à moins qu'on ne cnnaisse dans tous 

détails les procédés si pénibles employés à la purifi- 
cation de l'iridium et méme du platine, combien il a fallu 
d'intelligence, de patience et de dévouement à la Science 
pour réussir dans une pareille œuvre.” ! 

As the matter is of much importance, a paper recently 
communicated to the Royal Society Ey Mr. G. Matthey 
possesses posse interest, as in it he describes the methods 
employed ior preparing the metals in & state of purity. 
‘The following 1s an abstract :— 

“The six metals (of which platinum is the chief) 
usually found more or less in ers sper Pn charac- 
teristics of interest beyond their metallurgical utility, 
which ae DEAD worth alluding to. It is, for instance, 
a curious that the group should consist of three light 
‘and three heavy metals, each division being of approxi- 
zm the same specific gravity—the heavier having (in 
round figures) just double the density o= the lighter series. 
is E mo crum, iridium, platinum ing the 

ivision, e respective c gravities of 2243 
22°39, 21°46; whilst Shei RM. and palladium 
are ri ted by the figures 11°40, 11°36, 11, the average 
densities of the heavy and light divisions thus being 

ively 22°43 and 11725. 

ut a more interesting and important classification is 
what I may designate as a first and second class series, 
from the more important view of their relative properties 
of stability. Thus platinum, palladiam, and rhodium 
form the or higher class, not being volatilisable in a 
state of oxide; iridium, osmium, and ruthenium forming 
the second or lower class, their oxides being more or less 
readily volatilised, 

The oxide of iridium is affected at 700° to 800° C., and 
entirely decomposed at 1,000°, whilst osmic and h 
ruthenic acids are volatilised at the low degree of 100°, the 
latter exploding at 108°. The chlondes of these metals 
can be sublimed at different temperatures (as also the 
protochloride of platinum). AD 

Platinum 
‘The preparation of this metal in a state of purity is an 
operation of extreme delicacy. I commence by.taking 
i commercial platinum ; I melt this with six times 
its welght of lead of ascertained purity, and, after granu- 
lation, dissolve slowly in nitric acid diluted in the propor- 
tion of 1 volume to Bof distilled water. The more readily 
to insure dissolution, it is well to place the granulated 
alloy in porcelain baskets such as are used in the manu- 
facture of chlorine gas for holding the oxide of man- 
ganese. When the first charge of acid is sufficiently 
saturated, a fresh quantity should be added until no more 
action is a t; at this stage the greater part of (the 
lead will have been dissolved out, together with a portion 
of any copper, iron, palladium, or rhodium that may have 
been pan These metals are subsequently extracted 
from the mother-liquors, the nitrate of lead by crystallisa- 
tion, and the remaining metals by well-known methods. ' 
Q1 Anm. de Chim, of de Phys., sme Série, t =v, Andi, 1879, 


^ The metallic residue now obtained will be found in the . 


state of an amorphous black powder (a form most suit- 
able for fuxher treatment), conmsting of platinum, lead, 
and small proportions the other metals originally 
present—the iridium existing as a brilliant talline 
substance insoluble in nitric acid. After digesting this 
compound in weak aqua regia, an immediate dissolution 
takes place of the platinum and lead, leaving the iridium 
still impure, but effecting a complete separation of the 
platinum, | 
! To the chloride of platinum and lead after evaporation 
is added sufficient sulphuric acid to effect the precipita- 
tion of the whole af the lead as a sulphate, and the 
chloride of platinum, after dissolution in distilled water, 
is treated with an excess of chloride of ammonium and 
sodium, the excess being necessary in order that the pre- 
cipitated ow double salt may remain in a saturated 
solution of the precipitant. The whole is then heated to 
about 80°, and allowed to stand for some days; the am- 
monio-chloride of platinum will settle down as a firm 
deposit at the bottom of the vessel, whilst if any ian 
as erally the case, is present. the surface liquor wi 
be coloured a rose tint, occasioned by a combination of 
the salts of the two metals. , . 

The precipitate must be repeatedly washed with a 
saturated solution of chloride of ammonium and subse- 

ently with distilled water charged with pure hydro- 

ric acid, This is necessary for its purification, The 
small tity of the double salt which will be taken up 
and held in solution is of course recovered afterwards. 
Rhodium may still exist in the washed precipitate, which 
must therefore not be reduced to the metallic state until 
its separation is completed, and this is best effected by 
mixing with the dried compound salts of chloro-platinate 
and chloro-rhodiate of ammonia, bi-sulphate of potash 
Mn a small proporuon o Pee ee and 
subjecting to a eat brought by degrees up toa 
d ied in S PRERANA capsule, Sver which is placed an 
inverted glass funnel, e platinum is thus slowly re- 
duced to a black spongy porous condition freed íronr 
water, nitrogen, sulphate of oup and hydrocloric 
acid, the rhodium remaining in a soluble state as bi- 
sulphate of rhodium afid potash, which can be dissolved 
out completely by digesting in boiling distilled water; a 
small a platinum will have been taken up in the 
state of sulphate, but is regained by heating the residue 
(obtained on evaporation) to redness, which reduces it to 
the metallic condition, the rhodium salt remaining un- 
sa an aan - 
By the method above described the platinum is freed 
not only from rhodium, but from all other metals with 
which it may have been contaminated, and 1s brought to 
a state of absolute purity, of the density 21°46, the highest 
degree obtainable. 
Lridium 


In practice, the purest iridium which can bè obtained 
from its ordinary solution (deprived of osmium by long 
boiling in regia and precipitated by chloride of am- 
monium) will almost inva11ably contain traces of platinum, 
rhodium, ruthenium, and iron. 

I fuse such iridium in a fine state of division with ten 
times its weight of lead, keeping it in a molten state for 
some hours, dissolve out the lead with nitric acid, subject 
the residue to a ‘prolonged digestion in aqua dee ina 
obtain a crystalline mass composed of iridium, rhodium, 
ruthenium, and iron, in a condition suitable for my fur- 
ther treatment. By fusion at a high temperature with an 
admixture of bi-sulphate of potash, the rhodium is almost 
entirely removed, any remaining trace enim up 
together with the iron in a later operation.* The iridium 
so far pre is melted with ten times its weight of dry 
caustic and three times its weight of nitre, in d 
gold pan or crucible; the process,being prolonged for a 
considerable time to effect the complete transformation of, 
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the material into iridiate and rhuthenate of potash, and the | The analysis gave— . : 
oxidation of the iron; when cold, the mixture, is treated 1 2 
with cold distilled water. The iridiate of potash of a Platinum... .8940 — 894a 
blue tinge will remain as a deposit almost insoluble in ed U : 10,16 pte 
wate, Bare especially if slig alkaline, and also the Dake Udo oo 
oxide of iron. . Ses ; dá 
Dis, is precipitate must be well washed with water HE + BO "19708 
c with a little potash and hypochlorite o um . 
until the washings are no longer coloured, and then seve- | From whigh is deduced :— 9990 9995 
ral times with distilled water. P i Density — voie 
The blue powder is then mixed with water strongly o. 0 Mx . 
charged with hypochlorite of soda, and allowed to remain Trialo platiau at ro percent — 99:33 21'575 4:603 
for a time cold, then warmed in a distilling vessel, and | Rhodin 5o oeoo pg 223 pon 
finally brought up to boiling point until the distillate no | Risen d Io ee ud 
longer colours red, weak hol acidulated with hydro- | Iron 0°06 7700  0'o08 
chloric acid. * 
. The residue is again heated with nitreand water 99°90 4'644 
charged with hypochlorite of soda and chlorine, until | Density at zero, calculated after No. r analys 21'510 
the last trace of ruthenium has disappeared. Density at zero, calculated after No. 2.— ,, 21'515 


Further, to carry out the Purficddon, tie blue powder 
(oxide of iridium) is re-dissolved in aqua regia, evapo- 
rated to ess, re-dissolved in water, and filtered. 

The dark-coloured solution thus obtained is slowly 
poured into a concentrated sblution of soda and mixed 
with hypochlorite of soda, and should remain as a clear 
solution without any perceptible precipitate, and subjected 
in a distilling apparatus to a stream of chlorine gas, 
should not show a trace of ruthenium when hydrochloric 
acid Te reper are introduced intothereceiver. In this 
o on the chlorine precipitates the part of the 
dam in a state of blue oxide, whieh, after being col- 
lected, washed, and dried, is placed in a porcelain or 
glass tube, and subjected to the combined action of oxide 
of carbon and carbonic acid obtained by means of a 
mixture of oxalic with sulphuric acid gently heated. 

. The oxide of iridium is reduced by the action of the 
gas leaving the oxide of iron i the mass is then 
eated to redness with bi-sulphate of potash (which will 
take aoe iron and any remaining trace of rhodium), 
and subjecting it to many washings with distilled 
water, the residue is washed with chlorine water to 
remove any trace of gold, and fimally with hydrofluoric 
acid, in order to take out any silica which nught have 
been accidentally introduced with the alkalies employed 
or have come off the vessels used. 

The iridium after calcination at a strong heat in a char- 
coal crucible, is melted into an ingot. 

Alloy of Iridio-Platinum 

Operating upon ac of 450 ounces of platinum and 
55 ounces of iridium, I commenced by melting these 
metals together and casting into an ingot of suitable 
shape, which I then cut into small pieces with hydraulic 
machinery. After re-melting and retaining in a molten 
condition ynder a powerful of PERS and common 
gas for acouside-sble time, I re-cast and forged the mass 
at an intense white heat under a/steam hammer, the highly- 
polished surfaces of which were cleaned and polished after 
each series of blows—when sufficiently reduced the alloy 
was passed through bright polished steel rollers, cut into 
narrow strips, and again slowly melted in a properly- 
shaped mould, in which it was allowed to cool thus 
obtained a mass of suitable shape for forging, perfectly 
solid, homogeneous, free ftom or air-holes, and 
with a bright and clean surface. 

A piece cut from the end of a mass so prepared, was 
presented to the French Academy of Science, and gave 
the following results :— 


Weight in air 
$; water... TA IPU469 ,, 
Showing a density of * ... 21:516, ,, 

2 hod Fiai fhe saresmi procesi of annealing at 


thus 
a temperature had “caused it to resume its ori 
density. 


116°898 grms. e 


which coincide ectly with the ctical results 
obtained.” m p 


MM. Deville and Mascart find the coefficient of 
dilatation to be from o? to 16? C. 0700002541. 

As we have already pointed oul, work on which the 
accuracy of standards depends is of the highest m 
ance, and Mr. Matthey is therefore to be congra 
on the success of his labours. 





THE INFLUENCE OF THE TRANSVERSE 
DIMENSIONS OF ORGAN PIPES ON THE 
PITCH p7 

I" NATURE, vol. xix. p. 172, Mr. Ellis gives, on the autho- 

rity of M. Cavaillé-Coll, a rule determining a point of 
some interest in regard to organ-pipes. All those who are 
accustomed to organs know that the theoretical rule which 
makes the vibration-number of the note sounded vary 
inversely as the length of the pipe, does not hold correctly 
in practice, as the pitch is influenced by the sransverse 
: ions. A pipe of “large scale," is., of large 
diameter, will sp a lower note than one of ‘small 
scale,” the length of the tube being in both cases -the 
same, Iam not aware that this fact has been explained 
in acoustical works, or any rule given for the variation. 
Mr. Ellis formula provides for bow. so far as cylin- 
drical pipes are concerned, and he has found it to 

well with experiment. Thereis a misprint In hls equation, 

which at first sight renders it somewhat obscure, and in 

correcting this I will venture to present M. Cavaillé-Coll’s 

investigation more completely, as it was € by him 

in a paper presented to the Academy of Sciences many 

years ago, and a copy of which he was good enough to 
ve me. 

PARE: calling attention to the theoretical rule, he remarks 

that the de e from it is due to the influence of the 

mouth bf the pipe, ic., the rectangular opening at the 
lower end of the tube. He made many experimen 
determine the effect of this, and came at len 
result that in open pipes of rectangular section the 

length of the pipe was equal to the len 

wave due to its note [or the half wave-len according 

to our mode of calculation] diminished by twice the interna 
depth of the tube. By the ‘‘ depth” is meant the transverse 
dimension from front to back p: ead transverse dimen- 
sion, the width, appearing to be of no consequence, 
Thus, if S represent the Mss: Ad sound, K the num- 
ber of vibrations per second sing ones, according to the 

French mode of calculation), Z the length of the pi 

taken from the lower edge of the mouth to the end of the 

tube; and transverse depth, then— 
S 
L y 2P. " 


the int; 
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M. Cavaillé-Coll gives two examples of applications he 
made of this forle — x - 
I. À wood pipe. sounding what is called 4-foot C, 264 
[single] vibrations - second at the normal French 
pi , and hering a epth of 8 centimeres, was found to 
ve a length of 1™'13. Taking the velocity of sound at 
10° to 15° C. to be 340 metres per second, the equation 
would grve— 


e Sig O16 17138, e t 
ie - e 

differing only a millimetres from that actually found. 
"4. The large 32-foot pola EO of the organ of St. Denis’ 
was at first cut to a | EO the. internal depth 
bong diu Then of singie vibrations per second 

was intended, according to the standard 

- &ccórding to which the equation. gave— 

NA He- 0°96 = 936 


as thé calculated length. This showed the pipe to be too 


pitch, to be 33, 


long, which proved to be the fact, the note being too 
fiat.- An ing was then made to reduce the effective 
to given, when the pipe was found to be in 


- 


tune. 
In applying the formula to cyAndrical pipes, M. Cavaillé- 
Coll found the same law obala; allowing hr ihe difference 


in shape, and for the fattening of the pipe necessary to 
form the mouth properly he considered that the mean 
depth was about eq to five-sixths the diameter, or— 
"o" NE 
S ing this In the above equation it becomes, for 
cylindrical pipes— "EM 
les 23D 
F Ws 


Taking now tlie mean velocity of sound given M. 
CavailléColl, namely, 340 metres or 1115 feet per ieu 
potting the dimensions of the pipe in inches, and altering 
to, represent the dumber SE doable vibrations per second, 
according to our English custom; we obtain, finally, for 

cylindrical pipes— 
L m 0699 


—3p. 
y ges 


Mr, Ellis's rule is— . 
Pe p. 20080 __ 

. 34454 ! 
the letter V, however, in the denominatcr being clearly a 


mias t for D, 

€ foregoing rules, it must be stated, apply to pipes 
open at the.end, ‘which constitute the great of those 
in an organ. WILLIAM POLE: 


GEOGRAPHICAL NOTES 


THE letter from Sir Rutherford Alcock in yesterday's 
Times, announcing the death of Mr. Keith Johnston, will 
be received with surprise and sincere regret. As our 
readers know, Mr. Johnston was leading the Geographical 
Soclety’s expedition from Dar-es-Salaam to thenorth end 
of Lake Nyassa, and, if possible, thence to Tanganyika, 
A start was made on May 14, and now the sad news 
comes thatthe young leader died of dysentery on June 28, 
at Berobero, about 130 miles inland. pd baa came 
of a famous geographical house, and already done 
good explqri ps in South America. He was en- 
thusiastic on the matter of African on, and was 
well qualified to carry it out In a scientific method. His 
death is a real loss to scientific geography. Wo are glad 


to learn that the tion will be continuéd under the 
Vesper: of Mr. Thomson, the geologist who accom- 
panied Mr, Johnston, 


gate expense regi 


.| Pinto’s notes of his journey across Africa ; Mr. 


"IT is with great pleasure we learn from a letter of Dr, 
G. Nachtigal to the editor of -Petermann's Mitthethin 
that the anaouncement of Dr. G. Rohlfs’ aenea fone ; 
the leadership of the expedition' of the German African 
Society was premature. He did express a wish to resi 
but has since been able to overcome all initiatory diffi- 
culties, and left Benghazi with his followers on ay dt 
and it is hoped will able to reach Abesh, the chief. 
town of Wadal, about -the middle of next month. Dr. 
Nachtigal's account of his own t exploring work in 
North and Central Africa from 1569 to 1874 has just been 
published in Berlin. ‘ PS 
| AT the last sitting of the Paris Geographical Society, 
M. Paul de Soleillet explained his scheme for i 
Timbuctu in communication with the Atlantic. A rail- 
way must be made from Dakkar, on the Atlantic coast 


St. Louis, the head city of French Senegal “This 
work will be next winter. ~The Senegal must be 
rendered navigable -from St. Louis to Bafoulabé; and a 


canal constructed fiom Bafoulabé to Bamakou, on the 
Niger. These projects having been adopted by the High 
Commission, the Survey for the canal will in, im- 
mediately. The Niger is navigable without works of 
any description from u to Timbuctu and other 
places below for a distance of 1,500 miles. ‘The aggre- 
uired for the whole of the work is esti- 
mated at a million sterling, and the number of people 
placed in close connection with' French Senegal thirty- 
seven millions. A M, Fourreau has sent a letter to the 
President of the Society stating tbat he, with two friends, 
had established a farm in Oued Bish, about 150 miles 
southward of Biskra, in the direction of the ‘intended 
Transaharian Railway viá Biskra., The exploration com- 
mittee of the Saharan Railway Commission has recom- 
mended the Governmen: to send out M, Soleillet to visit 
the unexplored regions between 15° and 25° N. lat: 
TAKEN as a whole, the August number of the Geo- 
graphical Society's monthly penodical appears to be the 
that has been issued. Peones are Major Serpa 
j cCarthy’s 
“ Across China, from Chinklang to Bhamo;’’ and the 
late Capt. R R yr apes notes on Matabeli-Iand. 
The map of South ca, accompanying Major Pinto's : 


notes, is icularly interesting, as it embodies a good 
deal of original Informatibn. e geographical notes are 
unusually and varied, and we are glad to observe that 


greater attention is being paid to this most essentlal de- 

artment of a geographical magazine, Since the note on 
Major Tanner's exploratory visit to Kafiristan was written, 
news has unfortunately arrived that ill-health |has com- 
pelled that officer to return to India. There is a useful 
summary of Dorandt’s report, published by the Russian 
Geographical Society, on his astronomical and magnetic 
observations on the Lower Oxus, and of,Mr. ers 
account of his omnes in North China at the beginning 
of this year. ology also claims a’place among the 
notes. The ada of the number is occupied with a 
report of the evening meetings, the proceedings of foreign 
societies, and notes on new books and maps. 

NEWS has just been received at Co en from the 
scientific expedition which sailed for Greenland in the 
Ceres on March 29 last. The expedition, which consists 
of two naval officers, MM. Jansen and R. Hammer, and 
a student of polytechnics, M. Kornerup, reached the Hol- 
steinborg Colony, in Greenland, on April 30, and at once 

ed with their investigation and measurement of 

the coast and fjords between Holsteinborg and Egedes- 
minde. They left the neighbourhood of Holsteinborg 
on May 15, travelling in small Greenland boats. From 
*hat date to the end of August, when they hope to reach 
Egedesminde, the orers wil have to camp in their 
boats or*on the shore. However, the summer 
hts are bright in those latitudes, and the expedition is 

equipped with all necessaries. : 


e 
. 
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spring. The fall of this propelled his pendulum, and gave- 

an; impulse a ie oa of any variation in the. 
3 shows one of his plans. 

‘PP is the pen Ws wean mounted an d levis 

WCA. Ni ee E ee esent 

from turning by the catch 88. PP 


E -- Fon 


magnetic. ' Chas ts. gues ar 
maed. Chas ita and + poles IERI 
ec inda pei th pe Edi 
AT to Over, e e. 
pepdslam reams he c SEHE 





I thanking e. PP ges on and zy contact with ; 

,| Whereupon-2 current, passes, M, My, become magnetised,, 
and-attract LL, the-vertical arm of which liftsew CA over 
Si^ and D scared t When PP leaves T tho current ceases, 


and LL is back toits old, posi gon Dy tho actin of 


aoe r repeats itselí Ris ate riii ie the spring R. 
P puis any nies “Mr, Bain's and. Mr. Shepherd's are the leading types 
rig a d aote 6f these. _ dies ab athe: of electrical clocks properly so so called, that is to say, of 


isle lieu nor wy Whe When a current passes c be clocks which keep themseives going by elect. But it 
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is scarcely worth while to use electricity when you can get 
gravity more cheaply. And do what you will, you can never 
absolutely rely on getting current when you want it. 
- For these reasons purely ical clocks are very seldom 
used, it being found better to do whatever electrical work 
ds required, by an ordinary clock galvanic contact 
a affixed. But though electrical clocks pure and 
simple have not made much progress, the system of 
controHing a quantity of indifferent clocks fronf one good 
cone has, This principle was invented by Mr.*Jones, of 
Chester, and Fig. 4 shows it, í 


(3) is the pendulum of tho controlling clock, and (2) that 
of a controlled clock ; (1) is a side view of (2). C, the bob 
of insulated wi 


of (2) is a hollow coil wire, and swings over 
ts, M; My which have their similar poles faci 

. ‘The ends of the wire forming C are 

up the pendulum, pass ively through S, Sp and. 
terminate in T, T. T, is Joined to T, which crowns the 
pendulum of the controlling clock, and T,is in connection 
with both N; Np the contact springs of the same. Both 
NN. have their respective batteries, Bı By but with oppo- 
site poles towards J; so that if C 1s magnetised in one 
] 





direction by one, it will be magnetised in the opposite 
by the-other. . 

SURE (a) has a tendency to lag as compared with (3). 
Whet (3) dpproaches tbe extremity of its swing, G meets 
Ny & current passes, C is etised and is pulled on 
smartly, When G leaves N, the current ceases. G goes 
to meet N, Wee Me is now over My, is again mag- 

` båt in t reverse direction. being also 
Dried m M 
3 


«cversed as regards M 
ifs motion would be ch 


Should (2) be in front of 
A great many cl 
in unison t 


operie : 
"Mr. Ritchie, of 25, Leith Street, Edinburgh, has | is 


ocks can by this method be kept swinging | work is ig 


patented an ingenious modification of the above. He 
places in the circuit of his controlling clock not other 
clocks, but pendulums. These he drives in just the same 
way as Mr. Jones controls his? and each pendulum works 
a train of wheels which move hands. Mr. Ritchie's are 
really electrical dials, but they have this great advantage, 
that should the current fail, as currents are apt to occa- 
sionally, the momentum of the pendulums is sufficient to 
keep the dials rain Bird a short time independently of 
it, The methed by which the pendulums drive the wheel 
(see Fig. 3 i 
A and B, the ts, swing loose. 8, the escape wheel, 
now being held against ap a step on A, by the weight of 
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B, which is the tooth 4, p 
on 6 by the pendulum r, which is 

Presently the pe dulum lifts the verti n edi 

intbeks tie wheel The wheel moves on, but B falls, and 

Wosop hom D catches be ot wach i Just dore 

um continues]its swing, returning, 

tooth toa, Itthen 


deposits A on the next 
and continues the ormance as before. 
a Te ig destabte that you stould ow thet all your con- 
trolled or driven clocks are In the 


performing . 
circuit, alongside the standard clock, a gal vabonieter is 
m D : 
2 1 Qc os) 
Fx. 6 
aced, and each of the controlled or driven clocks is 
ted with the following mechanism (see Fig. 6). 
AD, DBaretwo through which the current passes. 
cisa upon the axis of the escape wheel of one of the 


controlled or driven clocks. Every minute C comes round 
and breaks the circuit for one second, and anybody stand- 
ing at the 


It is a matter of im that the of making 
Sleen contact shall dieta the pendium d slightly 


was 

a jewelled mum the crutch rod 
zero presses two w springs . 
Cu Hartnup we are Informed had qlso 


by Messrs. Dent for some other work. In this it would 


d ee peocuum dca because 


knows when this happens by. 





PI VICES escape Wied ron pone 


just passed from the impulse face of the 





pellet mi $ how fatis dough wie angle mon o eae 
of the pallet P}. During thts interval the tooth 7 of 
the smaller wheel mounted on the same axis as the escape 





rag, 
pre- = 
viously used it) seenis one which has just been constructed wheel lifts the contact spring Cı S, against the contact 


C d and the ceal Pek It will be seen that 


spring C, 
appear that the resistance of the contact springs cannot Nen aequor A gon on to give impulse to the pallet 
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&, the tooth #-has allowed the | passes. TUUM ee 11, the current avoids 

ot ie bath ares deoapies cosy: s 

ing angle 5 perfectly undisturbed. "The motion of the 

tooth 4'can easily be traced from the drawing. Careful 

workmanship is required to carry but this method pro~ 

perl DITS eb 
drawing 





4 


dial work. 
MM are co ner Ile NM : 
a Cc. ‘DD is mounted on LL an on by 
tr JE eee Ae gon ere Coen ease 
bem buche by M fils, and Do DB 
he leeds oe When DD reaches the limit | . 1 
of its po saspe rad aede he eatae e : : 
Ty and drives on T, makes it jump a Httle further. The ET Mack lah - 
jumper seems a better erringement than the usual |. À . ox 








Fin. i: 


for the present the coi] mounted on the top of it When 





It has become por oA ac tue inda pe nc 
ferent clocks by icity. This pas was proposed by 


Mr. Bain as fa back as 1843, and method of accom- 
pud mor Fig. 9). Behind the minute 

d at 12 o'clock is placed a V, and in the minute hand 
is a pin, Every hour a current from the standard clock 
raises the V. Should the hand be fast or slow it is imme- 
diately forced to the hour, for the is bound to find its 
position at the bottom of the: V. Keser ers an 
tion has recently been patented by Messrs. Barraud and 


been largely made use of by Fig. 10 shows his 
standard clock, and Fig. 11 the clock to be corrected ; 
the latter is regulated 0 gain- a second or two per hour. - : : 
d ind Parore sch koar ie od of he b Y ont 

detents in Fig. 10 is lifted-against the upper, atid a current | the- clock, Fig. 11, reaches the hour, it- allows “the long’ 
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detent shown in the to fall; this closes the 
circuit, and a‘ hook etd b the coil, catches a 
tooth cut in the escape-wheel, -holds it till the stan- 
dard clock reaches the hour. "At the hour the standard 
clock, Fig. 10, allows the lower detent to fall and so 
breaks the circuit. Consequently the clock, Fig. 11, 
Yers off -side by side with the standard. ~ - 

Mr. Ritchie, to whom we have referred before, bas also 
devised a plan for co clocks by hourly currents. 
His Kim corrected in like manner, gains some 
second or two per hour. Fifteen seconds before each 
hour the lever D B (see Fig. 12) is attracted by the electro- 


et A, and a in in the arm D would thereupon enter 
and catch a t ‘of the escape-wheel, did the disc M 
allow the other arm -of the lever E to move. When the 


hand reaches the hour, E falis, then D catches 8 and holds 
it tiJI the cessation of the current at the sixtieth second of 


& long telegraphic wire can only 
be commanded for a few minutes daily. Fig. 13 shows a 


very suitable arrangement to be adopted when ig the 
case. By means of the 24-hour the line wire is 


held in communication with the telegraph office until & 


Fra. zy. 


fow minutes before the clock current pong to be de- 
pem The notch in the 24-hour disc will at last 

the system of levers to fall, but then the 1-hour 
disc supports them until about one minute before the 
clock current is coming; so that, till then, the line is 


being used for messages. The line wire has not been |- 


allowed to fall into circuit with the ba wie ; this is 
‘still prevented by the 1-minute disc. the 'sixtieth 
second precisely the 1-minute disc allows the line wire to 
d the battery wire, and out the clock current. 

seconds afterwards the 1-hour disc lifts the line 
wire back into communication with the telegraph office, 
where it stays for another €wenty-four hours. 

The Great Westminster Clock reports its own time 
to Greenwich by the following arrangement :—Some 
minntes before & signal is due, a lever is lifted by a slow 
wheel into such a position that a pin in the next wheel at 
its co rotation will catch it. The second wheel lifts 
it so much fufther that a pin in the escape wheel réache 
VE two slight springs together, and sends off the 


A method of driving en electric dial was co 
the late E. J. Dent, i power magne ma edo 
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a coil of insulated wire by a strong power clock movement, 
Every half minute the magnet was dro a current was 
generated in the coil which proceeded to the dial and 
feed the hands. A plan on the same principle has 
been used for’ driving a number of small dials, A 
ee ulum having a hollow coil of insulated wire fora bob, 
by a heavy weight kept oscillating over a system of mag- 
gets. Currents are generated in the coil which proceed 
to the dials and work them. 
^ Only €he principal inventions in electrical clocks and 
lock work have been indicated in this article. Since the 
pos 1843 upwards of thirty patents have been applied for 
improvements in such clocks and clockwork. It will 
be seen from this the subject, though not a wide one, is 
extensive, 


Mr. Ritchie kindly lent 5, 6, 9, 12, &nd 13 to 
illustrate his plans, and M. C IO and II. Figs. 1 and 
Slav buen ee ae their working with clear- 
ness. HENRY DENT GARDNER 





TAUNTON COLLEGE SCHOOL 


‘\ E are sorry to chronicle the extinction of a school 


once watched with interest by all supporters of 
scientific education, The company which formed it is 
insolvent ; the school buildings with the fine and 
al the cb cdons vat nee tus which the late head- 
master amassed will be sold for the benefit of the creditors ; . 
the shareholders will lose their money ; and the town will 
fall back for its higher education on the old, dilapidated, 
unhealthy ‘school. 

The directors of ¿fhe company, who constituted the 
counciFof the school, have performed no ordinary feat. 
Four years ago the school was nearly full, its annual 
its, distinctions, ‘and consequent 
E unpr ted in so young an institution ; 

lic lectures in’ literature and science atiracted to its 
large classes from the town and e e ao 
its systematic teaching of science to all ge On i 
studied and imitated by many other schools, council 
exhibited sudden activity; they starved the teaching- 
staff, interfered with the Ed line and management, 
thwaited, harassed, humiliated the head-master. Warn- 
ings from. parents and old pupils fell upon them unheeded. 
e last term of 1877 saw two o scholarships at Ox- 
ford, two places in Cooper’s Hill, and a host of minor 
honours gained by the ; but it saw also the head- 
master bullied into resignation, and all but a handful of 
the pupils withdrawn by their indignant friends. The 
fate of thn SchoL as Clear to all except the council; it 
has lingered on only to add to the liabilities of the share 
holders, who have now met to learn from their directors 
the history of a great scheme blighted, of insolvency far 
beyond the value of the m roperty, of their 
ancient school relapsed into ieellie, ebd obsolete, pro- 
vincial position from which Mr. Tuckwell "rescued it. 





ON SUPERSATURATION 


EK SOLUTION is-a case of adhesion overcoming co- 
besion ; and when these two forces are in equilibrium 

the solution is sald to be saturated. 
In general the adhesive force is diminished by lowering 


the temperature, and a portion of the solid, a salt, for 
example, is thrown down ; but it is in by raisin 
the tem so that the liquid can take up an addi- 
tional portion of the solid. 


In the case of a large number of salts, but for the most 
Pech hich apes: Qu be reti tore idee: ote 
given high ea be reduced to a lower one 
without enpeiiae aay salt in which case the solution is 
sald to be poder because it contains more salt 
Meu cun Ep uL the Adarei lemper tul 
For example, ioo parts of water at 194° F. .will 
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take up 209 parts of potash alum, brt at 32° only 4 

A boiling solution of alum concaining 209 parts 
of the salt in 100 of water may be reduced, in a covered 
vessel to the freezing-point of water without depositing 
any salt; in such case the water at g2° holds 52} times 
more salt in solution than it can take up at that reduced 
tem ture. 


e phenomena of ion are, perhaps, best 
exhibited by means of Glauber’ s salt, cr sodic, sulphatt, 
of which there are three forms, namely, the n salt, 
containing ten atoms or proportionals of water o ame 
lisation, the seven-atom salt and the anhydrous, If two 
or three ounces of the normal salt in one ounce of water 
be gradually heated in a flask to 93° F., its point of maxi- 
mum solubility, it will be completely dissolved, but if the 
heat be applied too suddenly or too fiercely, the anhydrous 
salt is thrown down, and occasions violent bumpi of 
the vessel If the solution be properly conducted, it can 
be raised to the boiling-point, and so be left to cool (the 
mouth of the flask being covered) to the temperature of 
the air, without depositing any salt. It is now super- 
saturated. If, however, the solution be cooled to about 
d ut ve Mos bos me seven-watered salt is 

down, the mother-liquor remaining supersaturated. 
If the flask be left unc or the solution: be touched 
with a proper nu radiating lines, oz rather plates of 
crystals of the n salt, diverge from a point on the 
surface, and proceeding rapidly downwa-ds, seem to inter- 
penetrate the seven-watered salt, destroying its trans- 
changing its molecular structure, whereby it 
assumes the appearance of boiled white of egg, and im- 
parting to it hiss additidnal equivalents of water. The 
solution has now become solid, andrthe temperature con- 
siderably raised in consequence of change of state. 

The condition of supersaturation was first noticed by 
Dr. Black towards the end of the last century, and from 
that time to the many scientific men, both of this 
country and of the Continent of Europe, have studied the 
subject, often with contradictory results. The pheno- 
mena connected with the nuclear action of bodies in pro- 
ducing the sudden crystallisation of these solutions seem 
to behave differently in the hands of different inquirers ; 
. $0 that the facts affirmed by one writer are denied by 

another ; and the theory which seems to have been dis- 
proved by one is again tíorward Ly another. Thus, 
to quote only a few of these contradictory statements, Ziz 
found that air and solids act best as nuclei when dry ; if 
wet, or boiled with the solution or thrown into it while 
hot and allowed to cool with it, they are inactive: L5wel 
denies that air has any nuclear action, but that solids ex- 
a a dtp Mec ice ui" Mls e ger ea 

orce, and that alcohol is active: Liversidge and others 
deny that alcohol is active: Selmi states that dry air is 
nuclear, and acts by getting rid of water at the surface 
and producing crystals which continue the action : Gay- 
Lussac had before expressed a similar opinion: Lieben 
: "found that soot, platinum black, and pounded glass are 
nuclei: Schróder remarks that it is always a matter of 
chance whether such or such a substance produces crys- 
tallisation; Gernez, Viollette, Schiff, and Liversidge are 
satisfied that there is only one nucleus, and that is a salt 
of the same kind as the one in solution or isomeric there- 
with; and that when liquid and solid bodies apparently act 
as nuclei they are really contaminated with minute particles 
of the salt which is supposed to be always floating in the 
air: Jeannel opposes this theory, and Pellogio “ gives 
proofs that the 2 enomena of supersatu-ation are not so 
simple as tbe French physicists would -mply ;" he finds 
that porous bodies act as nuclei: Violette and Liver- 
sidge, on the contrary, find that porous bodies and 
b greedy of water and capable of being hydrated, 
such as absolute alcohol, fused sulphate of cepper, quick- 

lime, &c., are quite inactive. 
In the midst of all this confilct of testimony, my own 


results were not likely to escape censure. Indeed, th 
have been attacked with a d of acrimony whi 
seems to be very much out of place in the calm inquiry 
after écientáe thith, and ih (hé Dreseucs of o9 Dady 
contradictory results produced by eminent conscien- 
tious observers, I was not able for a long time to 
account for the negative results which were opposed to 
my positive ones, and I threw the subject aside. At 
length, however, I was led to suspect that nuclei are 
powerfully affected by varying atmospheric conditions, 
whereby they sometimes determine the solidification of 
these solutions, and at other times not. Accordingly I 
undertook a series of daily observations which exten 
over some puer working with & standard solution of 
sodic sulphate and an essential oil, and the result was 
that when the wind at Highgate was northerly or easterly, 
the oil was nuclear, but with a westerly or southerly wind 
it was inactive, It was obvious, then, that there was 
some force present in the air which rendered the oil 
active, which being absent, the same oil remained pas- 
sive. I succeeded im identifying this force with orane, 
and judging that wherever orone was oor irrespec- 
tive of direction of the wind, the oil d become 
nuclear, I visited several places, notably one by the sea- 
side, and was confirmed in*the view I had taken, For 
example, at Eastbourne a westerly wind produced in the 
course of ten minutes a deep orange brown stain on orone 
test-paper, and oils exposed to its action became sogi 
larly active after a few minutes’ Freshly dis- 
tilled oil of lemons, oil of cajuput, oil of turpentine, &c., 
were inactive in the house on supersaturated solutions of 
sodic sulphate and of alum, but by the sea-side far away 
from the town, with the wind blowing in the direction of 
the town, or at the end of the pier, 1,012 feet from the 
shore, with the wind blowing from the the oils were 
allowed to fall in drops from a dropping tube into a small 
clean beaker for about three minutes, when they became 
powerfully active in rendering the solutions solid. 

- In my papers on this subject (PA. Trans., 1868- 
1871) a nucleus is defined as a body that has a stronger 
attraction for the salt, or for the water of a solution, 
than subsists between the salt and the liquid Examples 
are given in which oils, fixed and volatile, alcohol, ether, 
&c., egi d on the surface of the solution, produce a. 

ion of salt, and éhe rapid solidification of the 
solution ; whereas, if such liquids, instead of spreading, 
assume a lenticular form, they are inactive, and may, 
by shaking the flask, be dispersed through the solution 
in numerous globules without any immediate nuclear 
action, 

Several circumstances favour the action of these liquids 
as nuclei : (1) Chemically clean flasks and solutions, so as 
to maintain (2) the surface tension of the solutions as high 
as possible, in order to spread a drop of oil, &c., into a’ 
film ; 3 bright and clear weather, with strong evapo- 
rative n : 

A newly distilled essential oil is inactive, on account of 
its strong cohesive force, and when a drop of it is dispersed 
in globules h the salution, each globule retains its 

e-tension, whereby it is prevented from coming into 
contact with, and separating a molecule of the salt held in 
solubon, Theaction of ozone is an oxidising one, dimi- 
nishing the cohesive force among the particles of the oil, 
just as rust weakens the cohesive force of a bar of iron. : 

The effect which ozone prodtices quickly on a newly dis- 
tilled volatile oil, is produced slowly on the same oil by 
long keeping. tts cohesive force is so far weakened, that a 
drop of it on the surface of the solution no longer tends to 
assume the lenticular form, or to disperse in globules 
éhrough the solution. Then, as oil can adhere much more 
strongly to sat than to water, and the su ted' 
solution being a highly charged bystem capable of yieldin 
to a force that is exerted in the right direction, such an o 
adheres to and separates a moletule of the salt, and tha 
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action ones, Pen is rapidly propagated, until the whole 
solution is soli ; ; 

In like manner newly refined fixed oils may have their 
cohesive force d by various chemical means, as by 
being treated with an alkali or with nitric acid, &c., in 
w. condition they are commonly nuclear, - Solid and 
semi-solid fats, such as suet, dripping, lard, butter, fat of 
meat, &c., act powerfully as nu The freshly cut 
surface acts most effectually, and, in some cases, a fat cut 
‘in one direction may not act for hours, while if cut in 
Saether dbecton tt Quay acr inmediate, y. A glass rod 
smeared with lard, &c., may act better than a small lump 
of the material. 

Several observers, who deny that the oils, &c., have any 
nuclear action, so contri their experiments as to 
expose the oils, &c., to the action of heat, while carefully 
excluding the outer air. The effect of such manipulation 
is to increase the cohesive force of the bodies in question ; 
and as they fail to act under such conditions, it was 
denied that they ever acted at all under other conditions, 
except when contaminated with particles of the salt more 
or less ultra-microscopic. ` ` : 

So also in testing the nuclear action of porous and 
dehydrating bodies, heat is employed, and this destroys 
the very activity which is abdut to be tested. Freshly 
ignited quicklime, for example, is inclosed in thin glass 
bulbs, sealed, heated to ess, and into the 

turated solutions, When cold, the is broken, 
and the contents set free, but in no case with any result. 
' I have found that porous Doe such as pumice, 
plaster of Paris, &c., may be ren inactive by being 
treated for about ten minutes in a-test tube plunged into 
boiling water. But when such bodies are thrown into the 
solutions without any ion-of salt, it is not tbat 
exposure to heat has rendered them less active as nuclel ; 
they have become in fact more active than before, for 
they now absorb the solution as a whole instead of its 
water only ; whereas, if after bei Hes eco jore 
bodies are exposed to the outer air during ten utes, 
they take in a little moisture which tames down their 
absorptive power, so that when placed in the solution 
they act more slowly, & ing water and thereby pro- 
ducing & ion of salt the solidification of the 
solution. alcohol acts in a similar manner, 
Crumb of bread is a very good nucleus. 

As to the condition of sodic sulphate in solution there 
are many reasons for supposing that it is the anh 
salt; that is, the n salt gives up the whole of its 
water of crystallisation to the solution. When by a 
reduction of temperature a portion of the salt is separated, 
it combines with seven atoms of water, and this is not 
nuclear. So also when nuclel fall to effect the solidifica- 
tion of the solution, they cannot be said-to be inactive, 
since they act within certain limits of by 
throwing down the modified salt. ` But when nuclei are 
fous aus ach SUAM the. dis ipe Ak 

whi e molecule 
to combine with ten atoms of water, and thís is nuclear 
to the rest of the solution and determines its solidification. 

. The state of supersaturation is dent to & con- 
siderable extent on the adhesion of the solution to the 
walls of the vessel.: If a portion of this be detached by 
rubbing or scratching the side below the surface with & 
strong clean wire the whole system breaks down and the 
solution immediately becom&s solid. If the vessel, such 
as a test tu belined with rea amber or some euh- 
stance to which the solution has a weaker adhesion, it 


generally becomes solid in cooling. Or if a highly super- 
saturated solution be poured hot into a aha liars 
wessel, in. which the surface of esion and the free 
surface are nearly. the solution relfeves itself by 
throwing down a considefable 

salt, at temperatures above that at 
formed in narrower and deeper vessels, 
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briefly stated the results of my re- 
subject, and submit them to the 
ourers in the same field. 
C. TOMLINSON 


I have thus 
searches on this di 


candid judgment of fellow- 


OUR ASTRONOMICAL COLUMN 


VENUS IN THE PLEIADES.—A thousand years ago and 
later the geocentric track ofthe planet Venus was occa- 
siohadly sugh as to cause it to traverse the Pleiades, a 

omengn which, in these telescopic days, would be 
one of no small interest to the observer; prior to the 
invention of the telescope its effect would be merely to , 
obliterate in a great measure, for the time being, the stars 
forming this particularly when the rossi DUE 
to be upon near an epoch of greatest bri cy. 
Amongst the observations collected from the Chinese 
annals and forwarded to Europe in the middle of the last 
century by the French Jesuit, Gaubil, we find one made 
under the dynasty Tang, in the fifth year of the period 
Heruy-Chang, on the day Fin- Woo, of the second moon 
—correspo: in the Juli Calender to A.D. 845, 
March 16—when * Venus eclipsed the Pleiades;" 
observation appears to have been made at St gan-fomy 
where the Tasg dynasty had their court, and the 
earliest occultation of a star or planet by the moon, that 
of Mars B.C. 69, February 14, was also observed. If we 
found an examination of this “evlipse” of the Pleiades 
by Venus, upon Leverrier's data, using them with a suffi- 
cient degree of approximation for the se in view, it 
pon that at dusk at Stganx-fou, on March 16, 845, 
e the ceaciet war beu Bin ae 

e princi star group Alcyons, but 

rm eem dene a wha hone 
the same time on-the evening of March 17, after having 
passed close to Afaia, the-planet would be in the same 
right ascension as Al/cyoas, about twenty-four minutes to 
the north. Although the so-called eclipse of the Plelades 
might commence therefore on March 16-as the Chinese 
record, Venus would be more cen upon the group 
on March 17, according ^to -our tables. Her 
apparent diameter was then thirty. seconds, and she 
would shine with more than average brilliancy. Another 
eclipse of the Pleiades is mentioned under the later Sung 
dynasty, on March 10, A.D. 100z: 

VARRO'S- STORY OF THE ANOMALOUS TRACK AND 
FIGURE OF VENUS.—In a résusad of the recent 
of astronomy contributed to an American work 
Holden, of Washington, we note a reference to a com- 
munication made by M. igny to the Academy of 
Sciences at Paris in December, 1877, calling attention to 
& passage in Varro, which describes the planet Venus, as 
having about the B.C. 1831 (not B.C. 3I, as mis- 
printed in Prof. Holden's Report) “changed its diameter, 
colour, figure, and course.” Boutigny had probably 
overlooked the circumstance that this story of Varro’s:had 
been brought into notice long ee a French work 
of astronomical authority, the ‘ Cometographie'’ of 
Pingré, eho, believing that the fable was originated by 
some celestial phenomenon, considered it was most 
probably due to tho appearance of a bright comet. 


. thus tho fragment, by St. 
Angustin :—'' There was seen, says Varro, a isi 
igy in the heavens, with regard to the brilliant star 


each in his own 
changed its col and mache Rd 
star its colour, si whi ] 
never occurred before, an Lay pega Alp 
Adrastus, of Cyzicus, and Dion the Neapolitan,refer this 
great i to the reign of Ogyges." p 
planation be found’ in ‘‘ Cometographie," t. l. p. 247; 
the epoch hé assigns fof the phenomenon is “ vers 1770." 
The story Mas no astronomical importance, and is only 
noticed here from its revival so recently, as mentioned 
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NOTES 
T death ls annouhced, at a venerable age,"of-Sir Thomas 
Maclear, F.R.S., formerly Axtronomer-Roysl at the Cape. We 
hope tb be able to give a bref nodos of his Ife and work in onr 
nert atabe, " 


Ari decent inewting of the-Local coniatibie: of -the British 
Ascclation Mr. "Herold Thomas and Mr. W. K., Marples, the 
secretaries of the special committee for arranging the excufsions, 
guve explanations concerning the proposed visits to*twenty dif. 
ferent places of interest in the district, including Chatsworth, 
‘Wentworth, Castleton, Crags, - Roche Abbey, Sand- 
beck, Welbeck, Thoresby, Matlock, Arbelow, Stanton-in-the- 
. Peak,’ Coùisborough, Haddon, Hardwick: Hall, Bolsover; 
Wharncliffe Stainborough, Beauchieff Abbey and Beauchieff 
Halli Wingfield Manor, Bradfield, &c. At Arbelow, Sir John 
Lubbock is tọ give a lecture on the Druidical remains, which 
are 'a source of so much interest to anticuarlans visiting that 
quarter. It was stated that Prof, E. Ray Lankester, F.R.S., had 
a cu ae apap a take the place of the Rev. 

Dallinger, who is ill, as one of the lecturers for the meetings, 
ta chad eee the Albert Eall at 8.30 on Mon- 
day evening, August 25, his subject being Degeneration.” 
Among those who have already signified thzir intention of being 
presentare Major Serpa Pinto, M. Daubríe, President of the 
Academy of Sclences, Paris ; Prof. Zirkel, Professor of Geology, 
&e., Leipzig. There haye also accepted the invitation to the 
Sheffeld meeting the following, amongst others :—L’Abbd 
Renard, Keeper of Minerals of Royal Museum, Brussels; Prof. 
H, A. Newton, Yale College, N.H. ; Dr. Wüllner and-Madame 
‘Willner; Dr. Janssen, M. Veth, Leyden, Holland (a traveller 
in Sumatra); Lisat, Wyre, of the French Navy, and Madame 
Wys, : 


Ly any of our readers ace within hall of Baden-Baden about 
the middle of September, they should not fail to pay it & visit 
some time between the 18th and agth. The German “ Natur- 
forscher," we are sure, will give them e genuine welcome, and 
they will get & lemon worth learning of hcw an association of 
many hundreds: from the cream of German scienco can as a 
united body combine the severest work with play so hearty as 
almost to approach ‘thigh jinks,” In sections and out of sec. 
tions the German savants moet as a body, work 2s a body, and 
enjoy themselves as a body, On the morning of September 18, 
for example, you can listen to Prof. Hermann, of Zurich, lectur- 
ing on the acquisitions of physiology in the lest forty"years, or 
to Prof. Hirschfeld, of Dresden, on mimic movements of the 
countenance from a Darwinian point of view, and in the after- 
noon Hsten to the military band at the foot of the old.castle, 
fmishing off at the theatre in the evening. On Saturday Dr. 
Nachtgal is to lecture, while the evening is to be devoted to 
dancing, Sunday is the great day for excursions, while Monday 
and Tuesday are devoted to sectional work, with fireworks, 
theatre, and concerts in the evenings. The sesion finishes on 
September 24, with, among other things, a lecture on food 
adulteration, by Dr, Skalweit, of Hanover, 


Tux biennial meeting of the International Astronomische 
Gesellschaft will take place at Berlin on September 5-8 next. 
Prof, Förster, director of the Royal Observatory, cic dd 
cation, give more detailed information > — 


Darp1TELY after the meeting of the German Maddison 
at Baden-Baden ‘on September 14-24, the German Geological 
Society will hold its general meeting at the sume place, viz, on 
Septem ber 25-28, A 


THE forty-seventh annual meeting of the British Medical 


Association was opened at Cork on Tuesday, Prof. O'Connor, of 
Queen's College, Cork, being president, ` 


"TEX Cameron Prize, recently founded in Edinburgh University’ 
by the late Dr. A, R. Cameron, of New South Wales, ‘‘for the 
most important addition to Practical Therapeutics in the past 
year,” has been awarded to Dr. Panl Bert, Professor in the 
Faculty of Sciences, Paris, for his researches extending over a 
series of years and summarised in his work entitled ** La Pression 
Berométrique; Recherches de Physiologie kai card 
(Paris, 1878). 


Mi Tagen, we E lends his ald as regards 
press-work of the reprints to be issued. by the newly established 
Willughby Society, which could not have a more efficient’ 
director, as the fidelity of his reproduction of Moore's Cobia: 
larium and Boddaert's Tadic is enough: to prove. . - 


ON the morning of Sunday, August 3, & little before two 
o'clock A.M, the Royal Gardens at Kew were devastated by a 
hailstorm, which in the space of about ten minutes inflicted more 
damage than the Gardens have sustained since their existence as 
& national ‘institution. After a rapid survey of the. houses the 
following day, it was found that the number of broken squares 
of glass could not be estimated at less than 16,000. In the 
great temperate house alone 3,000 squares wero shattered. The 
storm, which was accompanied by violent thunder and lightning, 
drove over the gardens from the north-east, and expended its 
greatest fury in the direction of Richmond, The temperate 
house suffered the full effects, while the palm house being 
zpperently?a little to the west of its course, escaped with. the 
destruction of 700 panes, The hailstones were found to average 
one and a half inches in diameter, and to weigh three-quarters of 
an ounce, They came down with sufficlent force to bury them- 
selves in the bare earth of the flower borders, and even penetrate 
the turf to the depth of an inch. In some cases perfectly 
circular holes were cut out of the glass panes, while the hailstones 
went through the succulent leaves of the Echeverias planted oct 
fn the beds with as clean an outline as if it had been made with 
a panch., On account of the confusion produced by the damage 
and the danger from falling splinters of glass, it has been 
necessary to close all the houses to the public. The present low 
night-temperature, and the probability of heavy showers, are 
grounds for the gravest anxiety as to the preservation of the 
collections which, however speedy the repairs of the houses, 
cannot fail to suffer considerable injury. The damage is esti- 
mated at not lesa than 2,0007, as many of thé houses being a 
good deal dilapidated, cannot be put in order entire 
re-giazing, re-painting, and partial renewal, and application will 
have to be made to Parliament for a SONETI vote to 
defray the cost, 


Witz the Abbé Moigno will continue to edit Ler Afeseler, the 
proprietorship has been converted, he informs ug in tho last 
number, Into'a sort of jointatock company, thereby relleving bim 
of all responsibility, and leaving him ali his energy to carry on 
his scientifico-religious propaganda. 


WX learn that the late member of the St, Petersburg Academy, 
Prof, Brandt, has left a mass of MSS, of great value. Among 
this are two important works which he has left unfinished ; one 
on the contributions made by the St. Petersburg Academy for 
the advance of roology, and a synopsis of the fauna of Rusia. 
The MSS. will be published by the numerous friends the late 
Professor has left in the Academy, and by his son, | 


‘THE Royal Academy of Sciences at Munich has elected the 


following gentle men as Corresponding Members of its physico- 
mathematical class :—Prof. Edm. Hébert (Paris), Prof. J. F. 


Pfaff (Erlangen), Prof, Theod. van Oppolzer (Vienna), Prof 
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Ant. de Bary (Strassburg), Dr. N, Pringsheih (Berlin), and 
Prof, O. E. Meyer (Breslau). Dr. Felix Klein of Munich has 
been elected as Extraordinary Member, i EA 


"THX first congress of all tho Getmsin societies for the protec: 
ton of animals will be held at Gotha on August 17-19 next.. 


THE ‘Imperial “ Leopoldino Cardlinische " German Academy 
of Naturalists has presented the well-known Gottingen professor 
of. physics, Dr.. Wih.. Ed. Weber, formerly one of Gauss’s 


Tus flowing h tle dole Wena dives by bo phia 
matical class of the Royal Academy of Sciences of Berlin :— 
According to Faraday's theory of electrodynamics, as worked 
Out mathematically by Prof. Clerk Maxwell, the generation’ 
and disappearance of dielectric polarisation in isolating media as 
well as in celestial spac, are phenomena which possess’ the 
electrodynamjcal effect’ of electrio currents, and’ which can be 
called forth luke the latter by electrodynamical induction forces. 
The currents in question would, according to the theory, be 
equal in intensity to that one whieh charges the boundhry’sur- 
faces.of the conductors’ electrically. The Academy now de. 
mands that dechive experimenta] proofs be given for or against 
the existence of electrodynamical effecta of nascent or dis- 
appearing di-clectric polarisation, of the intensity supposed *by 
Prof. Maxwell, or for or ageinst thé'generating of di-electric 
polkrisation in isolating media by meahs of electromotoric forces 
induced magnetically or electrpdynamically. The. term: for 
scr su oy er eae? eode am Meri 1882; -- 4 


"ON the 1st inst, a century had passed since the birth of. the 
celebrated naturalist and philosopher, Lorenz Oken ‘(properly 
Ockenfass). Oken was born on August 1, 1779, at Bohlsbach, 
in Swabia, and died on August 11, 1851, at Zurich. He had 
held for many years the post of professor of natural history at 
Jens, Munich, and Zurich. His principel works are the well- 
known ''Lehrbuch der Naturgeschichte” and “ Allgemeine 
Naturgeschichte fur alle Stinde," | -° 


RUSSIAN newspapers announce, as gro stated last week, that a 
very rich archseological find has been made by M. Kibalchich, in 
Southern Russi, on the banks of the Trubesh River, fn the 
Government of Poltava.” in’ locality with numerous 
small mounds, a a sheet of earth with pieces of coal, bones, 
broken pleces of earthenware, as well as stone and bronze 
implements, were discovered under the recent sends. The 
number of stone arrows and knives discovered is no less than 
372; besides, M. Kibalchich has found two larger sione imple- 
ments which were used for breaking great bones, several clay 
and glas. opnaments;- carthenware with ornaments, and. five 
bronze arrows, This find is the first in Southern Russia, whilst, 
as is known, the remains ‘of the storie and Vase muy 
numerous in Northern and Eastern Russia, . ^. | 


Aier Belloc.” Way’ benr andide Yi Baily aid 
was inaugurated on'July a7. But the. wind having blown 
with some velocity, the: balloon was opened, ~and the occu- 
pants of the car were’ to the ground. -A tree 
having diminished 'the shock, travellers escaped almost un- 
hurt, Thé Berlin balloon was about y the size of the Paris 
balloon, inflated with cogl gas, and, the cover ordinary silk, 
The Nordaectuhe Zeitung asks for police inspection before new 
ascents be made. The intended height was only 500 feet, and 
the mmber of passengers two or three. ° 


Ox Angust 30 M. Gaston Timandier mede an-astent from 


travellers started at Sh: and landed at 7h. 50 at Dewmartin, 
The-observations were ‘highly intérésting, When!the National 
left ground, the-wind: wax blowing sónth-westerly, but at about 
yh. the direction changed abrupily, dnd an instantanéous chango 
took place in the directjon of the balloon. It was caused by 
the àris de mer setting in after & hot day: | The sky was 
covered -with cumulus, 'intermlxed.. with. a few cirrus of 

dimensions, When, at àn altitude of 600 metres, M. 
"Tissanflies passed through a cloud which was very cold indeed, 
jas proved by the sensation which the travellers experienced, but 
the duration of the was-so short that it was not possible 
to observe the temperature atthe thermometer. When at a 
highe? altitude M. Timandier observed the refraction of the rays 
of the sun on icy particles, and at the same moment on the 
western sky splendid rainbows. At the samé time a very large 
halo had been observed at Paris by the Tews meteorological 
editor, and noted by him, - 


Dx. Dunant publishes in the Fesermal de Gende a note on the 
low tem of this summer, While the mean temperature 
for the years 1873 to 1878 was 18*-9.Celsjus in June, and 21° ‘o 
during the first half of July, in 1879 it was only 188 and 1677. 


Taz Ramon Société of Toulouse is organising an ascent on 
the: Pic du Midi, to inspect General Nansouty’s Observatory. 
The peak is covered with unsegsonable snow, ‘but it will not pre- 
vent the ascent from. laking place, it is expected, i i 
great difficulty, : 

A SHOCK of earthquake was felt on July 20 at 3°30 A.M. at 
Valpera, in the Engadin€ (Switzerland). It was accompanied 
by a rather strong rambling, . | 

Ax earthquake consisting of ihree moderately violent shocks 
is reported from Cairo. ‘The phenomenon was observed in the 
night of July 11-12... In the quarter of Bab-en-Nasr, which is 
at some distance from the modern portion of the city, some 
isolated walls fell in, end an cli and ‘somewhat dilapidated 
minaret has suffered so severely that it must be taken down, 
During the lest decades earthquakes have been extremely rare at 
Cairo and indeed in Egypt generally, and sinoe the „grèat earth- 
quake of 1857, which caused so much damage amongst the 
shaky old buildings, in which the Caliph-city abounds, and 
through which several lires were lost, no earthquake of import- 
ance has occyrred,. The phenomenon of July 11-12 is sald to 
have, been noticed also at Gizeh; near the great pyramids, 

TH -Manila papers stato that a terrible thunderstorm passed 
over that city on-May 31. It was preceded by an almost suffo- 
citing warm atmosphere and Tuin, and lasted about an hour. 
The lightning struck the Binondo Tower, damaging the crystal 
shade ofthe clock, but not. injuring the mechanism, though the 
stone -work forming the arch was,much damaged. Ont of 
several persons in the tower at the: time, four appear to have 
been killed. - Bee Oe Dc o ers mei 
injured. , 

Nuclear Mi rcs cast SUA 
copy .of his collected. papers '£On the Flora of North-West 
Donegal," which have been appearing in the Fourmal of Betamy. 
These floras-of particular districts are valuable contributions to a 
perfect knowledge of the British flora in general, for it is evident 
that a more thorough exploration of.& given rango can be better 
effected by confining the observation to a small circuit than by 
extending them almost indefinitely. Many points -of interest in 
‘the localities of species are:more. clearly indicated by these con- 
tributions than we expect to find In a work which treats of the 
flora of the entire country. Asan illustration of the utility of 
these papers we may refer to the fact that Osbieglesswes iusi- 
Lsxicwem, L., Wha found by Mr. Hart in August last amongst 
shòrt grass near the margin of a cliff on the northern sido of 


e. 


354 


NATURE 


[August 7, 1879 





Horn Head ; the fronds were fertile at the thne notwithstanding 
that the plant has been usually quoted as flowering in January. 
Mr. Hart further poifts out that the claims of this fern to a 
place in the British flora have hitherto rested upon its known 
habitat in Guernsey. 

Iw the June number of Tke California Horticulturist, amongst 
other articles of horticultural and local interest, is one on the 
Sierra . Forests, pointing out the great risk there is of 
magnificent forests becoming denuded as'they "are now for 
many years have been, at the mercy of private greed and public. 
theft.” The writer says it is true no changes are yet manifest, 
there are miles of forest left, and ravines wherein no chopper’s 
axe hes yet resounded, It is not the axe that is feared but the 


flocks and herds roam for miles, under the spicy pines 
cedars, trampling the soft rich ground until it is like 

destroying every seed, hilling all the young trees, and causing 
the State a yearly loss in the value of her forests, which is far 
more than the worth of the whole band of sheep. The article 
concludes with a reference to the matter having occupied the 
attention of some of “our best thinkers.” ‘' Prof, Sargent, of 
Harvard,” we are told, *' points out in the Watton the disastrous 
effects of such a policy; Prof. Hooker, of Kew Gardens, follows 


rapidly passing outzof existence.” 

Messrs. LONGMANS AND Co. have just !zsued a little book 
on * Town end Window Gardening,” being the substance of a 
course of lectures '' given out of school hours to pupil teachers 
and children attending the Leeds Board Schools.” These lec. 
tures were given by Mrs. C. M. Buckton, a member of the 
Leeds School Board, and author of two recently published 
books called respectrvely " Health in the House,” and “ Food 
and Home Cookery.” These endeavours of Mrs. Buckton to 
raise the moral and intellectual welfare.of the working classes 
are highly praiseworthy, and thongh the book before us may 
not claim a position amongst standard sclentific works, yet there 
is much that is good scattered through it which cannot fail to 
raise the tastes of many a child fortunate enough to come under 
the influence of teachers like the anthoress who have £& real 
admiration for nature in all its branches and a heartfelt desire to 
impart as much knowledge as possible to the children of our 
crowded alleys, ] 

Tux Tasmanian gold-fields are reported to be very successful, 
and. some rich finds have occurred on the Pieman River. Tho 
locality is about seventy miles across country from the tin 
deposits at Mount Bischoff. Numbers of people are flocking to 
the diggings from all quarters, 

Tue additions to the Zoological Society's Gardens during the 
past week include a Weeper Capuchin (Cebus capucinus) from 
Guana, presented by Capt. Bond ; a Brown Bear (Ursus ardos) 
from Rusia, presented by Mr. J. R. Boyce; a Tawny Eagle 
(Agwila mawiowdes) from Southern Spain, presented by the 
Marquis dela Granja; a Bateleur Eagle (Heletarsus ecandatus) 
from the Isle de Bas, Sierra Leone, presented by Mr, Alex, 
Sinclair ; two common Crossbills (Laris ctervéresiris) European, 
presented by Mr, H. A. Macpherson ; a Common Cuckoo (Cucx- 
Ins canorus), British, presented by Misa C. Besley; & Central 
American Agouti (Dasyprocta isthmica) from Central America ; 
two White-faced Tree Ducks (Denarrecygna vrduata), & Red- 
billed Tree Duck (Dendrocygna awtumrats) frém Rio Magda- 
lena, purchased; 


SOUTH CAROLINA FOSSILS 
chiefi 


oseph Leidy prefaces his description of 
separato remains by a few general remarks on the 
crac Boni which may interest oir. readers. 


“Theo exact stratigraphical relations of the beds and the 
relative age of these and conti strata have not been as 
hly investigated as is and in many cases the 
the fossils that have been 
has not been positively determined. According to 
the beds are of the -pliocene 
period and overlie strata to the plioceno period and 
A soft marl rock of eoceno age, 
covered by modem alluvium, 

EP rocks or nodular masses of the phosphate 
beds, said to contain as high as sixty, or even more, per centum 
of calcium phosphate, are of shape, and range in size 
Thy ortala many ana of mo a thousand pounds or more.* 
maby casks of mollmecoen shells; which appear to ba 


Eatin forma ap ice which Occit fn the eocene or 


Beside phosphatic nod the Ashley beds present 
ae t 

scuiaskabie internltatire of of the o Sean and. een 
animals, of ‘bones, teeth, shells, &c, 


early tertlary to those of a comparatively recent 
“OF remains of vertebrates, those of fishes and cetaceans 
especially the teeth of sharks and the vertebres of whales, 
there occur the vertebrw and teeth of 
dental pavements of rays, fragménts of 
telly verici of cooley ter bons ed te of cetacean 
bones of manatees, &c. these likewise are found the 


especially 
Serten to hare boen denved kom the brhaty 


fho cperaiion o7 spparently having been per- 
ik ore and during oezls were em- 
bedded in the rpck, Only enamel or gom eer dentinal 

Me, lareo, e By Francia. 8. Holmes, 
A. M. , Charleston, 1870, p. 70. 
*AÀ nodular mas, 
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such as is found the of the teeth of | the 
layer as pues fn crown take 


Appeka to hare ben I 

the borers. 

“í Foasils excavated from"the phosphate beds are of a ferru- 
brown colour, but often much lighter or white upon the 


Y 
E 
y 
i 
H 
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dons, &c., which floated 
drowned herds of the bison are said to do 
Missourl River, 

“í Some of the remains of terrestrial 
in number, found as fossils in the Ashley 





SCIENTIFIC SERIALS 


Science and Arts, Jaly.—Contributions to 
per).—Silurian forma- 


Mou ane ii relation to the ius by T Terte. 

Mineral locality in Fairfield Co., by G. J. Brush 
Ends To Dana (third pape) Noten the progress apad- 
ments for com & wave-l & metre, by 5S. 


Pere, — t ad Mario ane hime BAL 
coast of North America, by A. E. Verrill—Position of Of the 
planeta Phlemala and deren C. H. F, Peters. —Method of 
o on of the carbons in the electric 
e D Bemardinite, a new mineral resin, 
Slan No of a new Jurassic mammal, by O 
—On the Hudson River age jof the Taconic schists, by 
James D. Dena.—(Several of these papers are noticed by us 
elsewhere.) 


Verkandhngen dei daseckiturichos Vereins der preussischen 
Rheiniandi und Westfalens ( vol 35, parts L and iL, 1878). 
— From these perta we note the loy papers 1—Section for 
tion af the’ ae and liv last eruption on on {ane 26, 1877, by 
Mole diim (wth pat), br 4 in the Saar and 

von Lasaukx.—Chemical 


by C. Schlüter. —On some 
from the brown coal of Rott (with 
Ph. Bertkan.—On some ferns from the coal flora, 
. Andra.—On some new from the N 


De, C. J. Ami C. Schliter.—On the of 
Tay by Hert vom ——On O. Volger’s new of wells 
sources, by Dr. Mohr.—On the cbe 
Sf the see bot, by Bere Faster of 
Herr vom Rath.——On the oris conditions of 
barmen, nad and neighBourhood, by Herr Cornelius,—On 


d importance of coal mining tn the Rhineland 
S conditions of the Oster 


Wood near Elberfeld, by Herr —On the mining o 

in the Eifel from a historical of view, by Herr Voss,—On 
some fossil bones from the E d 
the of the 26, 1878, in the 
Rhenish mines, by Herr F: elephant’s tusk 
from Hennef tn the Sieg Valley, Hes BufL—On a l5ss-like 


wipdimaloal Spction Y Further re eser district, by R. Wagener. 
: Further researches on the fertilisation of 

dower by iets iy Dy HL Millen Qu Lavender bertoxs, 
Sw., and Rich, by G. Becker.—On Ophrys 
arachnites yi apefers, by the sane.—On soms rare speci- 
mens from the Rhenish flora, by the same,—On the persistence 


searches on the nectaries of flowers, by Herr —On the 
change of colour in leaves, by Herr emuth,—Section for 
Anthro Anatomy: H ogical drawings 


os papers), m 
Leydig.—On some pm 

Fórster.—On the mollusk fauna of Westphal, by mac 
On the clothes of man compared to the natural coats of animals, 
by Prof. Troschel, —On the whales occurring on the coasts of 
pan, by Herr Mohnfke, —On the spermatogenesis of mammals, 
ea Do Mion Ce rie, hee eae oe 
jaan Baa and 4, afnis, in tie sien] 


and Astronomy 1 On the action eel acid, by ier Wal. 
lach.—On normal weights made of rock crystal, by Herr Stein. 


—On ea metallurgical in Japan in the seventeenth 
century, by Dr. obiil gs iden, Dr. Kbster,—On 
the nature of the force of.attractlon, by Prof. Mohr.—On the 
d on of salicylate of soda by carbonic acid, by Herr 
Binr.—On Prof. N ewcomb's es on motion of the 


moon, by Herr Schdnfeld.—-On the Rott tunnel near Barmen, 
by Herr Hóvel.—On a universal hand-boring machine for hard. 
rocks by Herr Faber. 


Sournal ef the Franklin Institute, July.—Power-transmitting 
mechenism; on the strength of the teeth of wheels, EL 
Cooper.—Harmonic and basic lines and tendencies, 
—Committee on Olsen's testing machine, — es for 
. Richards.— The electric arc, its resistance and. 


s and Houston.— 
Effects of atmospheric changes 
a in bitmmnous and anthracite coals, by Mr, 


Trx quately Rewe der Soon matureler (ad sorlet, ol 
pid de M researches ed P 
Tentiscur, L — on the 
family ng, Is Cons D. A. —On some plants 
gee in the of Mo in 1877, by M. 

Jouve. of the land- river-mollusos of the 
H E. Dubrueil.—On the em 


—On 
poca sid eve pied Nares SE 
EM 8 H, Desealer} contain the fol. 
Tis sw era pat qup ) L 
878 by J. von B 
filler 


err von —On some new results in prehistoric 
by Dr. Geinity, sen.—On' a by De 
Tópler.—On an derivation of the law of 
from Keplers laws, by Herr Helm.—On an to the 
Arctic Oco&n and the Sea, by Herr On allictfied 
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roots and other wooden objects found at Oberan, Tessen, and 
Okrylla, by Dr. H. Conwents, —On tho silicified woods fromthe 
i ok A AREE hee 
n pace aad app ty in na research, 
De d. Hae. On the tonii i. 


appliances of th 
oie ar Tópler. ih 
mS ae optical figures of 

aia anaie by. Nei On al 
ychroic crystals, by ihe figures prestit by 


; M, Bertrand.— 
lours, the chromameter, "and 


LJ 


Ganis Chimica ljalama., fasc. iv. and v,—On nleoting, by 
Andreoni, 


»-mE 
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SOCIE TIES AND A CADEMIES 
i Guwxva 


Albert Rilliet gave an account of 
-— E.:Ador on the hydrocarbons 
oia the chloride of methyl on benzine in 
presence of chloride of aluminium. 

Fe 20.—M. H..de Saussure described an apterous in- 
sect of whose mode-of life is unknown, and which has 

Vndc acd conde peor ride 

markable of possessing a er 
arg gremlin pt Repti MALUI as Db def 
an altogether special nature, difficult to clasify. in any of the 
known orders. 

March 6,—M, Casimir de Candolle hes studied the 
of the leaves of some eei &nd particularly the internal 
oopformation pe met r the cipal nervure. This 

ole shows in Baie a weedy 

Far_setinat al of tare semine at of aco og, 
Besides this complete ring, there are frequently observed 
bundles placed outxide the ring, nd which M. de Candolle 
cortical ; at other times bundles inside the ring, and which M. de 
Candolle calls intra-medullary.—BM., Ph. Planteamour observed 
one of February 20 a notable depression of level of 
eva. The wind produced this effect of depression 
notwithstanding the diminution of & heric pressure indicated 
DY the beromaler, and which would to raise the level of the 
water, When the wind assumes the form of a whirlwind, it 
produces an aspiration instead of a depréssion. The rate of the 
cyclone referred to appears to have reached at least 24 metres 


per second. 
March 20,—Prof. E. Plantamout presen 


during the 
the Lake of 


inte of the cecllations of moleculen round their postion of Lxrrzxs 


iay ba taken M RM ^ 
to the tem He explains by definition the 
Ads of Faslbility of metals and the aroinalies of Marlotte's 
Ev P oniingfum ang ecomtitaton o ie chid 
FAM ec apii from es a combination: of. cabbage. 

cab ege must have 3 great abundance, of 
MAT Shue te eens of.the glucose of the figs had 
bateric acid in sufficlent abundance to cause the death 


of the child, — _ 

Apol 17.~Prof, ph. Favre bas found tron in the state of 
particles attractable | ef in.all the earths and rocks of 
Palate: conan Ga ch he has examined, This iron, 
in grains, not being soluble, cannot be considered in the analyms 
ot arable solle; as eon ene to’ vegetation. -J .Hence erroneous: 


conclusions resulting from these analyses, which 
Bie Te 


c - 
Academy of Behani tate a 28.—M. Daubrdo in £i chatr. 
—The following papèrs were 1 read :—Resesrohes ‘on’ the refrao- 


tion of obscure heat (continuation), by M. \Desains.—Note on 
the nnde of Sions by M. urtx.—Observations on' the 
mem MM, on explosive substances, by M. 
eie: the theory of hall, according to MM. Oae 

on, by M. Faye. M. Boumingauit also made some 
a t p A MB the effect of electrical excita- 
tions applied to the muscular tisuo of the heart, by M. a 

emoir on the of the air at the surface of 


samarakite, Lecoq de Boisbendran.—MM, a 
ur i ourdain were then nominated candidates 
the chair of Anatomy at the Natural Hist 
Museum, vacant the death of M. Paul Gervals,— 
Daubrée then on the experimental researches of M. 
Stanislas Meunier, to the meteoric nickel.iron and 
native carburetted iron of —Two memoirs were 


sented to the Academy, one by M. David, on the development 
ides neri dae fio other by M. Poincaré, on the effect 
produced by the ion of nitrobenzole vapour.—On some, 
observations of planets (198) and 200), made at the Marseilles 
Observatory, by M. Stephan. cation of rational 


mechanics to the equations. M. F. Lucas. 
—On the action of ight on dedic piles, M. H. Pellat, 
of air at high pressure, by 


MA, Win thes 


Maids onde. ammonium, by MM. R, Eogel end A 


secretion of urine, D7 aet 
—On the irritability of & muscle the differsnt of 
its contraction, by M. mW M 


and in saliva, by M. Gabriel Pouchet.—Com of 
the of intravenous injections of 
and ether, by M. Arlong. -On RATE o-glandular organs and 


r rateta D 
nuclear animal and ee mM by E. MEE 
eee Pees the annual of the 
ts on milk-production, by 
M. Lami.—On the formations of the so-called ‘‘’ Dombes,” by 
M. Niret. —On the palm-wine of Laghouat, by M. Baland, 
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THE DISSOCIATION OF CHLORINE 


iB pea the past few years the well-known chemist, 

Prof. V. Meyer of Zurich, has rendered signal ser- 
vice to his brother workers by the introduction of nume- 
rous improvements in methods of determining vapour 
densities, At about the close of last year, in conjunction 
with Herr C. Meyer, he described a simpler method 
than any hitherto introduced, available for high tempera- 
tures, and yielding results of very considerable accuracy. 
^ This method consisted in heating a vessel to a tem- 
perature at which the substance whose vapour density 
was to be determined was completely converted into gas, 
then introducing a small weighed quantity of the sub- 
stance in question, and subsequently measuring, at the 
ordinary atmospheric temperature and pressure, the air 
displaced from the vessel by the vapour of the substance. 
In this manner, the volume of vapour, measured at the 
atmospheric temperature and ssure, generated by a 
known weight of substance 1s ascertained, and the 
density deduced from thesé data by a simple calculation. 
The great advantage of the method is that it does not 
require a knowledge of the temperature of the vapour, 
and the entire series of operations may be performed in a 
very short space of time, 

The apparatus employed is also exttemely simple, and 
consists of a cylindrical bulb of about 100 c.c. capacity, 
sealed to which is a glass tube about 6 mm. in diameter 
and 600 mm. long ; this tube is widened out at the open 
end, so as to admit of the introduction of a caoutchouc 
stopper, and has a side tube, 1r mm. in diameter and 
140 mm. long, sealed on to it about 100 mm, below the 
open end. The side tube is once bent nearly at right 
angles and the end slightly turned up, so that, when 
dipped into water, it will deliver gas into a graduated 
glass vessel inverted over it. For determinations at high 
temperatures the bulb is constructed of porcelain and is 
heated in a gas furnace; when operating.at lower tempera- 
tures the bulb is heated either by means of a vapour bath 
or ina bath of molten lead. Tho operation consists in 
` heating the bulb until it acquires a constant temperature, 
which is indicated by the non-appearance of air-bubbles 
at the orifice of the side tube -which is plunged under 
water ; the stopper is then removed, the weighed quantity 
of substance introduced and allowed to fall into the bulb, 
the stopper.quickly reinserted, and the end of the side 
tube then brought under the measuring vessel ; directly 
air ceases to issue from the extremity of the tube, the 
stopper is removed, and the air thus collected is after- 
wards measured in the usual manner. In the case of 
substances which undergo oxidation when heated in air, 
the air is first displaced from the apparatus by a current 
of pure nitrogen. 

Operating in this manner, the Messrs, Meyer have 
determined the vapour.density of a variety of inorganic 
compounds, such as indium chloride, stannous chloride, 
cuprous chloride, zinc chloride, ferric chloride, phos- 
phorus pentasulphide, and arsenious anhydride, and have 
obtained results showing the molecular formule m these 
substances to be as follows :— 

InCly Sn4Cl, Cu,ChyZnCly Fe,Cly P495, AxOs 
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They then directed their attentiori to elementary bodies, 
and in a recent communication to the Berlin Chemical 
Society, they describe the results of experiments, showing 
that at a temperature as high as about 1,567? C. the 
molecular composition of mercury, oxygen, nitrogen, and 
sulphur is correctly represented by the formule— 

Hg, Oy Ns Sp 
which are those generally adopted. . 

But with thlorine they obtained very different results. 
They empl8yed platinous chloride as the source of this 
body, as it can be obtained perfectly dry and readily , 
splits up into chlorine and platinum when moderately 
heated ; a known weight of the chloride was introdüced 
into the bulb in each experiment, the air having been. 
previously expelled by a current of nitrogen. The numbers 
obtained in a first experiment at about 620? C. agreed 
with those required on the assumption that the chlorine 
molecule has the formula Cl, which is that generally 
accepted ; but on determining the density at about 800° C, 
a lower number was obtained, and a still lower density 
resulted from experiments at about 1,028? C. and 1,243? C., 
but no further change of density was observed on making 
determinations at temperatures of about 1,3927 C. and 
1,567° C. The density (referred to air) observed at the 
various temperatures was as follows : — 


Approxhnate temp. A 
627 eae ved e. 242 TAG 
808° wie m 22I FIQ 

1028° r85 189 
1242? r65 r66 
1392 a r66 167 
15 160 1°62 


The density at dict ioe aud. above; it will be ob- 
served, is two-thirds of the density at 600°; the change 
in volume undergone by chlorine when heated is therefore 
precisely similar to that undergone by orygen in its 
passage from the condition of ozone to its ordinary con- 
dition, and it might therefore be supposed that a similar 
change had taken place. The researches of Sir B. 
Brodie have placed it beyond doubt that if we regard 
ordinary oxygen as having & diatomic molecule repre-, 
sented by the formula Op oxone has a triatomic molecule 
of the formula O,, the conversion from ozone into oxygen 
being represented by the equation— 

20,-30. - 
Inasmuch, however, as chlorine has the atomic weight 
35'4, such an explanation of the change in density of this 
gas is inadmissible ; it would only .be possible if what we 
at present regard as the atom of chlorine is a compound 


of 3 gub-atoms each of the weight 254. The only other 


STE ME however, which can be un is that chlorine 
after all is not an element but a compound of at least two 
elements which are dissociated by heat. Mr. Watson 
Smith in a letter from Zurich, printed in the Chemical 
News of last week, states that the Messra. Meyer incline 
to this latter explanation, and that in all probability 
oxygen is one of the components of chlorine ; we hear also 
from another source that they have actually separated 
oxygen from it, but hitherto no description of this part of 
the investigation has reached us. 

It needs not to be pointed out that such a discovery as 
is here foresh#dowed is of the highest importance. There 
can hardly be a doubt that if chlorine be found to give way 
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so easily, other so-called elements, and especially those 
which, like broming and iodine, are closely related to 
chlorine, will not long resist the attacks to which they will 
now be subjected ; indeed, the Messrs, Mayer already state 
in their paper that the behaviour ef iodine is similar to 
that of chlorine. 

In concluding this notice I cannot refrain from stating 
that to my knowledge Mr. Lockyer has for several mpnths 
past been engaged in the spectroscopic inveftigation of 
the non-metals, and that he has repeatedly assured me 
that the views he has already publisbed with regard to 
the metals are equally applicable to the non-metals, He 
has shown me, moreover, that with the spark at a par- 
ticular tension the red Line of oxygen :s one of the most 
prominent lines in the spectrum of chcorine, the freedom 
from which of admixed air and moisture is attested by 
the absence of the characteristic nitrogen and hydrogen 
lines. Mr. Lockyer regards this as confirmatory of the 
Meyers’ discovery. HENRY E, ARMSTRONG 





SCIENCE IN THE ARGENTINE REPUBLIC 


Description physique de la République Argentine ; d'après 
des Observations personelies et Urangires. Par le Dr. 

H. Burmeister, Directeur du Museo Público de Buénos- 

Ayres. Tome Cinquiéme : ' Lépidoptéres, 17 Partie, con- 

tenant les Diurnes, Crépusculaires et Bombycoides. 

(Buénos-Ayres, Paris, et Halle, 1878, 8vo.; Atlas de 

xxiv. Planches, 1879, 4to.) 

i commencing a notice of this work it is impossible to 
avoid an expression of admiration for the persistent 
energy displayed by its septuagenarian author. Half a 
century has elapsed since, his “inaugural dissertation " 
(on an entomological subject) was read at Halle, and 
during this time a continuous flow of valuable works and 
articles has appeared from his pen, not only in the long 
period of his professorship at Halle but also since he be- 
. came permanently located in Buenos Ayres. Now, at an 
. age when most men who have attained it have lapsed into 
"the sere and yellow leaf,” so far as laborious work is 
concerned, we find him undertaking a gigantic enter- 
- prise, of which entomology is only a portion. All those 
who have had occasion to consult his former works will 
7 heartily acquiesce in the hope that he may live to com- 
plete this. 

Without doubt the most valuable features of the volume 
under consideration consist in the numerous direct ob- 
servations by the author and his son, on the structure and 
life-histories of the insects treated upon, from living sub- 
jects, in contradistinction to what may be ternfed mere 
museum work. In one respect disappointment will be 
-felt It might have been expected that an author of such 
vast experience, and with such admirable opportunities, 
would have been explicit in expression of opinion on those 
important subjects of philosophical inquiry that now 
occupy the attention of all entomologists, and for which 
South America furnishes such notable materials. 

On the guestion of mimicry he appears to be absolutely 
silent, contenting himself by occasional remarks on the 
fact of resemblances, but without ccmment On the 
theory of evolution he is scarcely more explicit, and the 
only remarks that bear, even indirectly, on this subject 


1 Of these only sixteen have as yet appeared. 
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are those that appear in‘the “ Avertissement ” to the 
description of the plates, where he says :— 

SI am unable to share the views EE envi taped 
who augnfent the number of species indefinitely by slight 
Meier pd PE onai I am a partisan of the 

oun. on experience, that each speci 

altho iuh from a scientific point of view fixed and up oe 
certain polot invariable, ls forced to itself under ` 
different external influences of climate and food, and that 
these influences may, toa certain extent, alter some of the 
subordinate specific qualities, This faculty will be greater 
in proportion as the territory over which the F JERAR is 

may be more vast, and ofe will only find altogether 
invariable, those local species that have never quitted their 
place of origin. From this restricted point of view I am a 
partisan of the theory of the variability of species." 

From this it will naturally be understood that our ` 
author is no advocate for the reckless creation of ''spe- 


cies" now so alarmingly put in practice, to apparently . . 


little other purpose than the gratification of the vanity of” 
those species-makers who wish to see their -names at- 
tached to an endless list of synonyms. ‘That the author 
is right in his reductions in the case of those species 
inhabiting the region immediately under his observation, 
possibly few only will dispute, and, above all, not those who 
know the exactitude of his critical powers in this respect ; 
but other reductions concerning forms from the more 
northern parts of the South American Continent may be 
open to question; unless en the standpoint taken as to 
the value of the term “species.” 

The existence in the southern portion of dies vast con- 
tinent of South America of certain genera belonging to 
the nearctic fauna, has not escaped the author's notice. 
He alludes to the subject more than once; even in connec- 
tion with the purely Argentine fauna, but without further 
comment, 

. The introductory anatomical portion is, as might have 
been expected, ofthe utmost value, and may be studied 
with advantage by students of Lepidoptera generally. ` 
Exception might probably be taken to too great import- 
ance being attached tf the covering of scales as an 
attribute of the order. Instances (p. 1) might have been 
cited of the existence of “scales” in other orders, such 
as the well-known Podwra and Thysanura, many Cercu- 
Honide, some Trichoptera, certain forms of Psocida, &c., ` 
if not oh the. trunk itself, at any rate on the wings and 
other appendages.! An entire chapter is devoted to the 
structure of the scales, and the conclusion arrived at is”, 
that the well-known longitudinal striations exist only on 
the upper surface; if the writer mistake noj, mitrosqo- 
pists have arrived at the same conclusion from an ex- 
amination of that favourite “test-object,”’ the “ Podsira- 
scale." 

As in all his works, the author shows himself"a rigid * . 
advocate for “purity of nomenclature,” and does not 
hesitate to adopt the spelling he considers the more cor- 
rect, On the question of prigrity we read (p. 110): “ The 
strict observance of priority of nomenclature appears to 
me an exaggeration of scientific law; I prefer names 
given by masters, such as Linné, Fabricius, Latreille, 
&c., to those of simply collectors as Cramer, Dray 
Donovan, &c. j following the axlom au mére lq couronne? 
Regarding thése words from a, sentimental point of view, 


I Tha ndésroptercus genus, Comisjieryx, cited by the author (p. 1, foot- 
note), has no scales ; tie coyadng us apparently & wazy Messe soluble fr~ 
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few will object; but tbe possibility of applying them in 
the present state of sclence is, and probably will be, 
fiercely contested; and it may be justly urged that the 
descriptions in the works of the masters he alludes to, 
would not, in many cases, have been recognisable had the 
types not been in existence, or had it not been for the 
beautiful iconographic works of those authors whom he 
somewhat derogatively terms “ simply collectors.” 
Turning to the purely systematic arrangement of the 
author, we find the Lepidoplera divided into Rhopalocera 
and Heterocera, or into Diurna, Crepuscularia, Nocturna, 
and Microlepidoptera, This is broad grouping, and we 
shall be curious to see, in a future volume, how it is 
proposed to get over the difficulties of the last-named. 
- On some points of minor arrangement the author's views 
will be regarded as rank heresy by most entomologists of 
. the present day ; and the most notable of these are the 
positions assigned to those anomalous groups known as 
the Casimiada and Uraniada, which are boldly united 
with the Rhopalocera, as groups 10 and 11 of that division, 
in opposition to the ideas of almost every one, and notably 
to those of Boisduval and W (the latter author's 
recent memoir on the genus Cas/nia, and others, in the 
Trans. Linn. Soc., ser. 2, Zoology, vol. i, 1877, is alluded 
to in the text attached to the plates), It is scarcely to be 
expected that the reasons given for thls course will be 
found convincing to the majority ; could it be so, the 
arrangement would be halled with satisfaction by those 
numérous collectors who, confining themselves to “ butter- 
flies" only, are now debarred from adding to their stores 


some of the most beautiful insects that exist. The, 


Crepuscularia are divided into Spingida and Sestada; 
the Zygenida are not represented in the author's faun- 
istic region, but the Glanucopida, often associated with 
them, are transferred to the Bomdéyloides, and head that 
section, Many other points might be dlluded to in which 
the author departs from common practice in systematic 
views, but it is only fair to him to state that, in all cases, 
he gives the fullest reasons for adopting the course, how- 
ever insufficient they may appear to others; but this 
notice has already become too lengthy,and they must be left 
to the discretion of specialists, all of whom must of neces- 
sity possess the work. An inconsjderable number of new 
species are described. 

The plates (only an uncoloured copy of the atlas is 
before us) are admirably executed, the drawings having 
been made by the author himself, and lithographed. at 
Berlin, a cguree which has added greatly to their value, 
owing to the present impossibility of finding sufficiently 
skilled engravers in. Buenos Ayres; at the same time it 
has naturally caused delay. The value attached to the 

' beautiful representations of the transformations of many 
species, cannot be too highly estimated, and the explana- 
tory text is very ample, containing also new matter, not 
appearing in the body of the work. R. McLACHLAN 


MODERN METEOROLOGY 


Modern Meteorology. A Series of Six Lectures Delivered 
under the Auspices of the Meteorological Society in 
1878, (London: Edward Stanford, 1879) 

"pue publication of * The Origin of Species’ and the 

] introduction of the spectroscope as an irthplememt 

of research, have not wreugbt perhaps a greater revolu- 


tion in the biological and physical sciences than has the 
invention of weather charts in the,younger science of 
meteorology. One has only to look back a quarter of a 
century at the writings of meteorologists to see the 
radical change which has been brought about, not merely 
as regards the nomenclature of the science but even as 
regards the standpoint from which the whole phenomena 
of atmospheric movements are looked at. It was to 
diffuse moré generally a knowledge of this change that 
the Council of the Meteorological Society arranged the 
delivery of these six lectures, which on the whole faith- - 
fully portray to the reader the present state of meteorology 
in its outstanding features, 

From its important bearing on the future of meteorology 
in the British Islands, we note with great satisfaction the 
remark in the lecture on “Air Temperature" that tho 
same pattern of thermometer box, viz, that known as the 
Stevenson, has been adopted at the stations of both 
the English and Scottish Meteorological Societies, to. 
which may be added the stations of the Meteorological, 
Office ; and we heartily endorse the opinion expressed by 
the lecturer, Mr. J. Knox Laughton, that on such a vital: ` 
subject as the observation df. the temperature, absolute 
uniformity of pattern which is secured by the adoption of 
Stevenson’s box, is better even than Utopian excellence. 

The lecture by Mr. Strachan on the “Barometer and. 
its Uses” is characterised by a full and exact knowledge 
of the instrument and its history, and a correct estima- 
tion of the present state of the problems relating to atmo- 
spheric pressure with which he has occasion to deal. 
His examination, for instance, of various theories which 
have been broached in explanation ;of the diurnal range 
of the barometer is acute and satisfactory, and from that 
examination he shows that a hypothesis yet remains to be- 
framed which shall account for the diurnal oscillations of 
the barometer. The'truth is, none who have yet attempted 
to account for the diurnal barometric oscillations—one of 
the widest spread and constant of terrestrial phenomena— 
have had before them sufficiently the facts of observation 
such as might indicate, with the requisite fulness of 
detail, the influence of geographical position on the 
problem which it is sought to solve. 

Mr. Strachan throws out incidentally a valuable hint 
regarding the forecasts of our European weather which 
are whed from America. He says (p. 95) :— 


“It is worth while i g how our American friends 
this business. ley are not very willing to show 
their ds, as the saying is. However, we may surmise 


how it is done. They have active oe who make 
extracts.of the logs of all the steamers d y they arrive 
in'New York, and by means of these extracts they can 
follow up all the storms which occur in our parallels. 
Thus it may often happen tbat information of storms is 
obtained by the Herald before they have had time to 
reach western Europe. The Herald at once flashes the 
news by telegraph. We po tho telegram surely and: 
speedily and the storm, if it does not vanish in the 
meantime, shortly afterward." 

Whether this be the practice of the expert of the ew 
York Herald or not, there cannót be a doubt that we 
have here an indication of the way in which substantial 
advance may be made in our system of weather forecast- 
ing, viz, by Some central authority in America at once 
receiving by telegraph extracts from the logs of all vessels 
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directly they arrive at Atlantic ports ; by the aid of which, 
warnings may be famed, and wired *o Europe, of such 
storms as may appear to threaten its coasts, In this 
connection ‘it is not possible to overestimate the import- 
ance of-a telegraph wire to FarS°and Iceland, by which 
warnings of many storms thus seen approaching our 
coasts, coüld be issued one or two days earlier at least 
than at present — - 

Mr, Clement Ley contributes an iremis Jaiei, 
and i in some respects ‘a’ very valuable lecture, on clouds 
considered as weather-sighs, accompanied with nine well- 
executed illustrations’ in- colours; Mor. Ley has been a 
close observer of the forms and movements of clouds 
almost from infancy, being even then strongly under- the 
fascinating spéll of their mystery and beaüty." Habits of 
close and acéurate observation were thus formed and the 
tendency bas become $o inveterate that to this day a 
twelfth part of his waking existence i£ spent in observing 
the.clóuds. : For several years he has given the closest 
observation and study to a strict examination of the'rela- 
tions of differént clouds to cyclones, anticyclones, and to 
thunderstorms, in other words,- to changes of weather. 
It is:the results of this examination which form the miost 
valuable part of the lecture, these results being ‘of the 
uthóst importance to-the’ Isolated observer, who may 
take the trouble to follów áp the- -subject, in enabling. him 
with'better success to forecast the weather though aided 
`only by his own obsérvations; A treatment of the subject 

with’ greater fulness than is possible in a single lecture 
would. be warmly welcomed by metsorologists and all 
others interested in weather. 

Ir one of the lectures It it stated with much "X 
that "the great need of évery branch of meteorology is 
neither more observations. nor more money (though 
neither of these is.to be despised), but more brains, more 
hard workers more deep thinkers.” In a certain sense: 
this is true, but in a wider sense it does not represent tha’ 
most pressing needs of meteorology. In the last lecture 
"of the series, Mr. Scott justly remarks that as regards 
synoptic work on a large scale, we may look our critics in 
the face and boldly-ask for more observations; no matter 
how our shelves may be bending -beneath the weight 
of undiscussed records, The truth is, those who- aro, 
engaged with original researches ir meteorology find. 
themgelves -ever and anon seriously hampered, if not 
completely arrested in their work for want of the data of 
obseryation. Wo are unaware that any systems, of obser- 
-vation at present exist which could furnish, for example, 

. the- data for the determination of the horizontal or ver- 
tical meteorological gradients, or for ascertabfing how 
far and'with what modifications the influence of the sea 
extends inland. Nay even, though thanks mainly to the’ 
indomitable energy of Mr. Symons, thare are ‘upwards of 

2,000 gatiges recording the rainfall of the’ British Isles, 
en number, not to mention positions, cf these gauges, are 
too inadequate: to admit of even a rude guess being formed 
as to the quantity of vapour abstracted from the air in the 


form'of rain or snow during any of the storms that ‘sweep à 
‘Much’ less’ can we, without largely | Peen 


acrogs the country. 
increased observation, give an indication of the varying 4 bard! 
hygrometric and thermometric states of atmospheric, 
curretits tò -windward and leeward of: regions of 
largo rainfall in Great Britain. Meteorologists, no less 





than astrongmers, had cause to deplore a great -loss in 
the death of Leverrier, the keenest sighted of physicists: . 
and prince of organisers of systems of observation, one of . 

his last works being the establishment of a system of’ 
observation, by which the propagation of rain, hail, and 
other weather phenomena, could be followed from’ com- 
mune to commune over France. With such results as 
may be expected from this system, and from -General- ` 
Myers magnificent scheme of monthly meteorological 
charts for the whole of the northern hemisphere, which’ 
will'also bring into the field thousands of fresh observers, 
physical data leading towards the solution of some of the 
great meteorological problems will’ be supplied, without 
which observational data, mere brain-work—such is the 
complexity of the problems to be dealt with—would prove 
either useless or Positively mischievous. - 


lc 


. OUR BOOK SHÉLF A 
Farming for Pleasure and Profit. By Arthur Roland.. 
Tilted by W. H. Ablett. ndon :, ‘Chapman and 
Hall, 1879.) . 
THIS small book has the défects as well as the merits 
which might have been expected in the work of.an ama- 
teur farmer, His p ness seems fus eny sound and 
sometimes ingenious, lanations and advice 
cannot always be safely trusted. he tells us what. 
ee Amewo S bor attention; when he 
offers us page anti veterinary 
nóstrums, we canhot feet edified. We aid m not kn 
now that Modes e ined: ; the cause 
and cure of apthze not quite y given. on 
pani a T dup ee ore adoptin; ting 
e wing treatment (p. 191 or & cow suffering 
moor-ill : ocn te Helen 4nd talks 
awa af blood in very severe cases. A reci 
nis Bea ae to administer, in very obstinate ones, 
eee of twelve ounces of sulphur, ‘and sixteen 
of croton oil, the first day, in addition to a blood- 
le of ten ounces’ and so on with 
of the heroic order. When Mr. Roland tells us of all the 
Risk ee 


our time might have 


into the: bargain, may be got r Mr Roland's Dock 
is not ta be enied, r 


who would gladly sup 
a they could see their way ders 
rural occupations which are con 
rm ae ie e era A B 
farming practice may y t AE 
gie pers ii feeder bo will be so lucky as to find- 

park butcher, doing a superior trade, and ready 
could be ob- 


of 


uce. M lenders tis D pee adv abclled 
in. two flat wicker baskets under the first-class railway 
carriage in which he daily trévels to town. He finds that 
the landlord of the hotel where he dines in the city will 
him one shilling a quart for these peas, fetching 
tin from the cogi foo ofthe sation were i have 
osited. This ous nabod, pirr 
ts, however, of general loptipn ; more- 
ive, the reilday authorities might have something to: say 
about tbis plan of evading payment of carriage. Mr. 
Roland's previous attempts to dispose of cab and 
turnips (pp. 16 and 17) were "less satisfactory In their 


further directions - 


i 
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pecuniary results, though more accordant with ordinary 
pee. Let the reader of thes&'zeight' chapters on 
arming for Pleasure and.Profit? omit everything .ex- 
cept what is given on the personal authority of&he author, 
and he will gain a number of useful hints pte ind 
to economise the vegetable food raised on a small 
and to make amateur agriculture in some ways less finan- 
ially disastrous than is usually the case. But we shall, 
no a i iei udi v ericaip nor do we 
discover any hints, however remote, of the chemical com- 
pci and physiological functions of food ; and we: 
ook, too, in vain for any recognition of recent ‘advances 


in our scientific knowledge as to methods of manuring 


and cropping. 


* 





LETTERS TO THE EDITOR 
S 53 leer na args tors AA att ad vient expressed 
f men Nahe tantra erm oe 
te correspond Tux rejected manuscript. 
Barn wi th writes of rel m : 


Puer regnet correspondents tò kerh their letters. 

: irri mats corres elk rues 
: E asi rer PE fferi even of com- 
IAMMEROM CORMIAIAE integrin evel facts.) 


. |. Theory:and Laws.of the’ Microphone - 
Two hypotheses havo` been “projected to explain the actlon of 
the , ind supposes 


ees ee ee ee ieder 
sonorous ons, 

with an increase or Motos of tie mieti Obie a 
This hypothesis renders the phenomena analógous to those which 


selenium presents under the influence of light and radiant heat, 
The other n, partly mechanical and partly molecular, 
is tho Maul of a dioe mada Rime ns since M. du 
to whom the increase or diminution 


Ew 


awr shall endeavour to 
ees together erro: 
the other is only a Pitan 


raperêclally t 
I. In IE de peoe of Sharon ia feel widi wax widan: en 


one remains silent under the t 
Paoro im eeen iE be impossible were fi et 
ment molecular, 


a Th wieaphous-diay be tial hos vaain chimbe 
without alteri the reeult; in this case waves of air can have 
né ede upon e density of the charcoal, 

3. It is possible tò construct a microphone from ame solid 
proce of charcoal, pr - stable contact, such as would-not 

erfere with molecular but which prevents the sonorous 
"Thee nnd epliient d Ie rocing tay Bane ak 

t reasons for r any simply mole- 
ejecting y simply 
Now against the second theory. 
I. Lateral pressure on a compact electric conductor excites no 


mido mjc action, 
‘within certain limits of the charcoal 
dicey ter jars fie anparice 

3. An apparati CAS Pa made To yield microphonic effects 
where there.is no alteration o of panre: Pressure, therefore, 
ip no emential ose of microph sounds, though it may be ad 
accidental one. 

In all microphones, where contact is made at one point only, 
the current is interrupted whenever this ‘point of contact. is 
broken; a musical sound is heard when the two pointy-are in 
vibration. This one, like Reiss can only 
anent miia, aber . I have obtained the resalts from 


“owing to the rapidity of tie mall changes 


‘361 
"gndulatoy." To this de cripton belong. the piincipal micro- 
phone of Mr. Hughes, Edison’s carbon telephone, the trans- 
mitting telephone of two jraphite pencils of Pollard and 


Gamia, Ae Xe, 
of microphone, which transmits words, 
music, the nolse of a watch, &c., has the membrane of india- 


membrane throw a greater or less number of points into con- 
expression in the volos ms Aviso 
t is the changes 
1A he Ree oT cda whieh Dere lapi ho Sie ee 
ttle doubt that here wo have the quality as well as the 

itat of sere uced, 
This explains many of the microphonio actions, but not all, 


. Here is one case :—— 


ee Psi E ae iier 
‘coal, the points of contact cannot be made to oed pressure, 
supposing the cylindrical shape’to be perfect. e action here 
is due to the distance the current has'to traverse the bad con- 
ductor ; 'for' the membrane to which ‘these charcoal 
attached a or recedes from them when vibra 


‘gered by he carat, Thi 

with theory of the t» of contact, explains 
of M. A greta ce 
a er of lead and silver mixed. i 
e next class of instruments consists of those where the 
curent te cceited. and varies noder Cis feitucuae tar mierophonle 
electrodes this I mean the opposite parts of e microphone, 
or indirect contact) Such are microphonic 
can aci as a mi e if one of its 

. "Two ends of tron ? dipped in 

action. 


at its 


stently. The current only passes 
the liquid: Ou singing ate the tubs Hà yitealicna Gf thè mem: 
brane cause the pole; which is also & microphonic electrode, to 
dip into the liquid, setting up chemical action ss many times a 
as there are vibrations in the note sung. If the pole 
touches the liquid constantly, the current is but varies 
in intensity for four reasons: the different number of points ex- 
posed to electrolytic action ; the different number of points of 
electric contact ; the different number of the points of resistance 
of the liqnid ; and the different number of the points of approach 
of one-pole to the other ; all these are due to the movement of 


one of the es. 
. There is yet another class of ‘microphones. In all the inshu- 
ments hitherto constructed, the on of the current' remains 


the same, but itis possible to make it change, thus introducing 
another difference in the manner of its action, 
lr ant reaps’ paler pu debeas E TR pee ae 
action are :—a mechanical ee atest ee is 
thé points of conductivity, 2 chango OE] resistance; these 
essentials result from one another. The expression “points of 
conductivity" includes not only the points of contact, but also 


“the route taken by the current, 


The next point of cotisideration is the ro-called increase of 
ne, but this is not the case, All sounds 

ee eee 
the soares of sound ie Hk tact with the microphone or 
{ty stand. "The microphone Js leas an instrument for transmitting 
sound than for transfo: movement into sound, 


the energy of the mechanical a mie 
rence a der nice pone a 
The ctness of articulate 
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X Great ua is, the iiriyerition ob MF. Hiuglies the microphone 
reveals no new property of matter, nei does 1t show the 
direct effect of sonorous waves upon partially conducting bodies. 
JULIAN OcHOROWICZ 





“The Rights of an Animal” 


4 intended to maintain, I did not 
5 ” that the animals which le allows “to be killed or 
worked were only allowed to come into life for these 4 


if the or animan il apt purpose of them 
morally justifies tho butcher in taking ilves, it y fol- 
lows, loc instance, thata would be morally justified 


on the 


As the 


Mr. Nicholson plainly says it is in his opinion morally wrong to 
kill. a 
I may add that I omitted to mention the *' ples" to which his 


letter NATURE refers, because it had no relation to the 
opinion I was cri the opinion, namely, that harmless 
animals ought not to be killed for food. Here, however, is the 
“ple.” "It may be answered that if none of these (14, crus- 


taceans) were killed more land animals would be killed for food ; 
thet their death allows more land animals ta be kept alive for 
; and that this a of risks is only fair to the 


and in any cage am quite sure thet the latter 
rb Ma ea the abstract principle 
examining. 


eise of Mr. Nicholson's ^^ protest” I fall to perceive, 
That ‘ principle” and ''self-interest" are not synonymous is 


whatever it 
which I was 
Ths 


sistenoy of principle to deny that we have a similar right to sla 
pagans pe tes ph so doing we can secure a Send 
And this obvious is not affected by the irrelevant remark 
” and “self-interest” are nct 


of the essay are small and widely leaded, the idea 
fks book eur le was certainly 


y 
Grorar J. ROMANES 





A Suggestion on ths Action of the Oblique Muscles of 
L^ : _ the Eyo-ball 

* ‘Tux action of the so-called oblique muscles of the eye-ball 
. has been a weis vexata amongst anatomiss for s long time, 


^ 


but I, in all submission, venture to suggest Bo filing apa 


ment which be'Entertained mathematicall: 
own eyes, the method in which I vour to use my 
oblique mugcles, to authorities. - 


according 
Suppose I draw a skeleton cube at haphazard thus— 





and I concentrates my vision on the anterior plane of this cube 
(A' BY C D^) in the sketch ; 1f I put in action (acco to what we 
believe to be the action) the superior and or o muscles, 
the projection is immediately altered, and the plane A B C D Is 
instantly the anterlor? Pardon my apparent ignorance of 


escaped me 

It may throw some light on the question as to whether the 
oblique muscles definitely alter the optical functions of the eye, 
w, is certainly a matter of the greatest practical interest. 


EDWARD BELLAMY 





Natural History Notes from Burmah 


seeds, emits a strong odour of sul of methyl 

Dorian eaters say that the ency of the frult consists in 
the succession of, exquisite Urs in it. 
From my own I believe this to be due to & 
reaction of the nerves of to that of the retina, 
which causes the i of objects to in their comple- 
mentary colours when tho cye is suddenly 


thrown in n discovered, and 2 messenger 
despatched to the nest, from which a compact body of ants 
fad cda toate faga of same tat 
t a 
had fallen from one of the statnes and lay on the 
cave. ie they oxi all over, sys, then ISIN 


a 
i 
R 


+ 





Pigeons and Weather Warnings 


IN the Stosderd of the sth instant is an’tccount of a pigeon- 
race from Penzance to Londop, a distance of 27qQ miles, which 


was done by one bird in 5 hours 34 minutes, and by another in 
5 hours 9 minutes, not the carrier-pigeon be em- 
ployed to accounts of weather 300, 400, or even 500 
miles out in the Atlantic, on outward vo 

by ships leaving such as Queenstown, Southampton, 
mouth, Plym o Fi ? The great difficulty in our 
system of weather-warnings is that storms reach us 


ports could be utilised by means ‘of pigeons, this void might to 
some degres be filled. If it be true that storms come to 
Cavey gould bo orale Levent d of it (Rennell’s 
Current) would be met a little the S Islands, my 100 


brought a weather: maming in thras hons from what wonld appear 
to be an important point, it would surely advance matters e 
deal, A part of England can be warned from the 
coast, but hes no advance-guard of this sort, Steamers 


leaving Greenock for America could carry pigeons and send 
warnings back, thus giving Scotland some protection, R. 
Putney, August 5 y 


Napoleon III. and the Nicaraguan Canal 





AT p. 249 of NATURE, vol rr. it is made to appear 


as if the circumstance of the connection of the late Emperor 
of the French with the scheme of Central American canslisa- 
was guile 


e escape of Louis Na 
ject of the 
London. 


the of Ci 
LCE, 1847, vol. vi. ; vide “ The Gate of the Pacific," 
by Conan dts Bedíord Pim) pp. 118, & sg.) S. P. O. 


Vitality of the Common Snail 


AT the beginning of July last year, I placed a le of the 
Helix espera into à closed pot of earth immediately after copu- 
lation. They soon sealed themselves up, and so remained till 
the middle of May of this year, whem it was discovered that of 
one of them that had died not a wis iet cee the 
ER Muell The other had shrupk to about a third its former 
, but on being moistened and suppHed with food, soon 
began to eat and to thrive. It had to trust to chance 
provender, but notwithstanding this, by end of two 
months it was es big as its present quarters wopld allow it to be. 
would have been to secrete more shell, for the 





animal was not : i. DIRE EUN however, it burrowed 
e ground, an to 6 greater of which 
Me t. eee vigorous peii Had 


young 
their parent been kept supplied with food and water after im- 
ee wall 


prognation, of course, have begun life a 
wonder how up in the animal scale such tanpon S 
pension af the 


of development is ? 
"Trinity College, August 7 e WARD 


OUR ASTRONOMICAL COLUMN 


VARIABLE STARS,—It may be hoped that some amateur 
in the other hemisphere—the class of observation is hardly 
suited to the fessional astronomer, considering the 


work that remains to be accomplished in the southern 


heavens—may be kee in view Lacaille’s star, p 
Doradüs which is inly variable to a great exten 
and ina long period. In the Catalogue publi 

by the British Association founded upon the observations 
in Lacaille's Cohen Axstrale Stelliferum, tho star is 
rated 5 m., Scale in the Catalogue at the end of this werk 
we find it 6 m., the estimate appl to the year 1751, 
and this is also the itude noted by Brisbane about 
1825. The variability of the star was first shown by the 
late Capt. Jacob’s observations at Madras early in 1850; 
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he found no such conspicuous star as Lacaille and Bris- 
bane had observed, but fixed the ition of one which 
nearly with the Paramatta place, and which was 
oaae 9'5; this star was reobserved at Madras in 
1855 and rated 9'2. The next we hear of it is from 
Moesta, who, obsefving at Santiago, states (Astron. 
Nach., No. 1,545) that from February, 1860, to January, 
1865, he had found it 8} or 9 on s scale, 
Finally Mr. Stone observed the star at the Cape of Good 
Hope in 1875 and estimated it a seventh magnitude, 
which sHbuld induce a close Wata pun it at the present 
time. The star was formerly credited with a very sensible 
proper motion, but it would appear from the’ modern 
observations that this arose from an error in Lacaille ; 
thus, bringing up all places to 18750 we hawe— 


Right North Polar 

Ascension. distance, 

h.m. a . ‘ ‘ 

Lacaille 1751 December ... 56 aa 151 57 3 
Brisbane 1825 e) 5 5 bra 151 57 55'2 
Jacob 1850 sas 53°16 .. 59°3 
Ta 1855 53°34 .- 570 
Stone 1875 52°74 59'3 


There appears a suspicion of a similar case with regard 
to the star Brisbane 5935, ipbserred once at Paramatta 
and estimated 6 m. 15 star does not occur in Lacaille, 
but it was looked for in 1850 by Jacob, who found only 
one 9'10m, near the place given by Brisbane, differin 
however 4&. in R.A. and 1' 18" in. N.P.D. Mr, Stone's 
nearest star is Lacaille 7093 If the objects observed 
Brisbane and Jacob are identical, proper motion as 
as variability will enter into the case. 

The observations.of Julius Schmidt at Athens in 1878 
again show great i ity in the variation of R. Scuti, 
the mean period he obtained for that year being 62°3 
days, instead of 71'1 days, as determined by Prof. Schön- 
feld, and which was satisfactory in 1869. The last epochs 
determined at Athens in 1878 were, for a maximum, 
November 8, and for & mipimum, October 11, The mean 
period of a Herculis in the past year was found to be 
97°3 days, but the period varied from 86 to 113 days. In 
such instances it is obvious that observations, made as 
continuously as possible can alone determine whether the 
fluctuations follow any definite law. 


THE MINOR PLANETS.—The disco of a small 
planet by Prof. Peters at Clintan, N.Y., on July 28, raises 
the number of known members of the group to Avo 
Aundred, the object detected by the same astronomer on 
157 16 proving to be an acquaintance, —No, 77 
Frigga) which had not toa uer for upwards of 
ten years. Of the planets di during the present 
year, No. 193 (Cogpia, February 28) has been named 
Ambrosia, o. 196 (Peters, May. 17), PAtlomela, and No. 
198 (Borrelly, June 13), Ampella. 

THE SATELLITES MIMAS AND HYPERION.—According 
to tlements which have o ui iously used in this 
column, Aimas would be i at its greatest eastern 
elongation on August 20, at 13h. 47m. G.M.T., distant 
30” Saturn's centre or 8" from the extremity of the 
ring; the period of revolution may be assumed 0°94243d. 
It appears difficult to make reliable prediction of the posi- 
tion of Æ fon from present uncertainty as to the 
motion of line of apsides. Prof. Asaph Hall adopts 
are motion of less than 3° ann ; but there are 
indications that the true motion may be 5 the opposite 
direction, and to & much ter amount, Mr. 
who has devoted so much time and labour to the motions 
of the satellites of Saturn, was of opinion some ten years 
since that the revolution of the line of agrees of H 

pA 


ferion would be found to be very rapid, through the 
powerful action of the satellite Tiran. Three 
periods of Hyperion are exactly equal to four 

alls period for the 


POE sea Prof. H 
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GEOGRAPHICAL NOTES 


ON August 1 the Ifternational Conference of the Alpine 
Clubs was opened at Geneva, in the brilding of the Con- 


servatorium. The Alpinists were very numerous, and the: 


meeting was really an international one, as all nations 
have sent thelr representatives. M. Albert Freundler 
occupied the chair, and Mr. C. E. Matthews, president 
of the English Alpine Club, Prof. Talbert, vice-president 


of the Central Directory of the French Alpin d M, 
Budden, from Fl Prof. Ed, Richter, d e ot the 
German and Austrian Alpenverein, and Brof, les R. 


Cross, from Boston, were elected vice-presidents. The 
subjects submitted for discussion were: 1. The improve- 
ments to be made in Alpine inns; z The ions 
concerning shelters; 3. The instruction. and examination 
of guides ; 4. The possibility of a common action of the 


ine Clubs for obtaining from the railway companies a. 


reduction of fares- for Alpinists 
and 5.. Sanction by all clubs of the resolutions passed by 
some of them as to inns and guides. The discussion was 
alternated with communications of a more interest, 
M. Henri de Saussure read a communication on the state 
of the Bostoh (U.S.) Appalachian Club, whose activity is. 
remarkable as shown by numerous publ cations of a high 
scientific and artistic value. In the discussion on shelters 
M. Binet-Hentsch proposed to .make the roofs of the 
Alpine: shelters of bituminated paper; the experiment 
which was made by the government »f the canton of 
'Graubunden; proves these roofs to bs excellent. M. 
"Durier gave a bri account of his exploration of Etna, 
which he made eight months before the eruption of this 
year, The Rev. M. Denza, director of the Observatory 
‘of Moncalieri, read a pa on mountain meteorology. 
‘The memoir, which aimed. to interest Alpine climbers in 
"meteorology and to point out the. services they could 
render to:science during their travels, gave an account of 
"what is done by Italian Alpine.Clubs for meteorology, no 
less than oné hundred meteorological stations having been 
` erected by these clubs, fourteen of them at very high alti- 
tudes. 6 mémoir gave rise to a Yer interesting discus- 
sion, during which Brot. Alphonse Favre spoke of the 
necessity of measurements of the motion of glaciers ; 
and'the Italian and Austrian representatives explained 
what is done in that direction in thel- countries M, 
Henri de Saussure read three unpublished letters, written 
to his illustrious ancestor, Horace Bénédict de Saussure, 
„as to his ascent of Mont-Blanc. The papers of that time 
having spoken of his project, his friends wrote.to him 
numerous letters to dissuade him from the perilous under-, 
i The Abbé Landriani entreats him in the name 
‘of science to take care of himself, and not to risk his 
precious life, and the Prince de Ligne a very gallant: 
officer, advises him to undertake a regular siege of the 
giant mountain; several relays of workmen, with pick- 
axes and’ shovels, should “level the asperities the 
“road; and so," he writes, "going up some ten fathoms 
per day, you could reach the~summit after a six weeks’ 
work.” ` As to the instruction and the examinationef the: 
“guides, M. Talbert recommends such inscitutions as that 
‘of Interlaken, in Switzerland; besides, he proposes. to 
, found libraries for the guides and to publish a manual 
like’ that just issued by the president of the Italian 
,Alpine Club, As to the reduction on ticxets, the French 
eiar have mado a reduction of fifty per cent. for 
all Alpinists travelling either in group3 or separately, 
‘so that no less than 130-members went tc the Conference 
of Geneva. - No resolution was taken on the 
' fifth questiop, but it Was resolved to maintain an-active 
“correspondence ' between the directors of: all ‘Alpine 
"Cubs ^c c0 i2 : ` MEE 
5 THE Times Berlin c yondent telegraphs that news 
` has been received that Prof Nordenskjéla has eee 
in getting out of Behring Straits. We are inclined to 


who travel in groups; 


doubt the accuracy of this statement; we have reason to 
believe, at least, that no such news has been received by 
Mr. Oscar Dickson, of Gothenburg, who would most likely 
be the first to wham Nordenskjöld would communicate 
his success, ] . 

THE efforts which Commander Cheyne has been making 
for some time past to organise a hew Arctic ition 

mise to be successful, Committees have been estab- ` 

ahed all over the`couñtry, with a central Arctic committee 
in London, located in the rooms of the Literary Society. 
Lord Derby has subscribed 1004 towards the ition, 
and his example has been followed by Mr. Samuel Budget. 
We.believe that balloons will form an important of 


Two well-known African travellers will.again’ start for 
the Dark Continent dne d e autumn :. Dr. W. Junker 
will visit the Egyptian Soudan, while Dr. Oscar Lenz, the 
eminent Ogowe traveller, will go to Morocco by order of 
the German African Society. This soclety is making 
arrangements to establish in Morocco a: school for 
African travellers, as it were; the country, although com- 
paoar neun nn eee i 

oreover, the young travellers.will there get eee 
accustomed to Mohammedan life, and the Society wi 
thus acquire well-trained representatives to be sent after- 
wards to various parts of Central Africa. ` 


THE Admiralty have issued a h phic notice 
respecting the Siath coast in the Bay of Bengal, the infor- 
«mation in which is derived from the notes of Commander 


India, and from remarks by Commander A. de Rich 
of the Siamese Navy. Among other items of geograp 
information contained in it, we learn that the town of 
T is situated on.the Takuapah or Kopah River, 
in the Siamese province of Muang Taknapah, in 8° 48 N. 
lat., about fifteen miles from the sea. It is surrounded 
by tin mines Md eg PEN ORE eae its inhabitants 
are mostly Chinese. e only export is Sd which & 
considerable quantity is sent away, and indeed, next to 
Puket, it is the largest fin-exporting place on-the coast of 
Siam. The houses aré mostly of bamboo and atap. 
though some few are bult of brick. There are several 
mining villages along the banks of the river, and the 
country about Takuapah and to the northward is undu- 
lating and mountainous. Pia Sima, the highest mountain, 
about ten miles east of Koh culminates in three 
of nearly equal elevation, and is upwards of: 3,500 
eet above the sea. a. 2 


WE understand that a work by Mr. V. Ball, of the 
Geological Survey of India entitled “Jungle Life in 
India, or the Journeys and Journals of an Indian Geolo- 
gist” will appear shortly The volume will contain a 
pe ee = the author's n cntending 
over a period of fourteen years, on the g ; xoalogy 
botany, and ethnology of Western Beugal the Central 
Provinces, the yas, Beluchistan, and Afghanistan, 
the Andaman and Nicobar Islands, and Burmah, inter- 
spersed with which are numerous anecdotes and sporting 
adventures, A number of beautifully executed woodcuts 
and a map, the fcrmer illustrative of the scenery and in- 
habitants of these comparatively little-known opa en 

a 


A. D. Taylor, Superintendent of the Marine Survey of 
cad 


‘aid, it is believed; in commending the volume to 


and varied circle of readers. In a series of: appendices 
some’ of the more strictly -scientific topics are dealt 
ee publishers are Messrs, Thomas De la Rue 
o. ? e ` 
RECENT newf from South Australia states that a plen- , 
tiful supply of fresh water has been obtained on the tube- 
well ple on the Mount Lofty Range, 1,700 feet above 
the Adelaide plains. ZS “OG es aen 
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A PARAGRAPH recently. went the round of English 


and forei pape, and ; phical journals, purporting 
to give the tion of Japan io a census’ 
taken in 1878. We have 


e best authority’ for satia 
r that no census has been taken in Japan since 1875, an 
D M EEC d: 
1875. ; 





NORDENSEFOLD'S ARCTIC EXPEDITION 


T LETTERS have just come to hand from the Swedish 
North-east Passage E 

hood of Behring Straits. e latest date is February 
Rau dius as well as possible. We take the 
following details from Prof. Nordenskjüd's report, 
addressed to Mr. Oscar Dickson, of Gothenburg. The 
Vega and the Lena ed company on August 27 at the 
mouth of the River pim the former shaping her course 
for the New Siberian Islands. The air was calm, but for 


the most pert overcast; the temperature as high as 4° C.,: 


and the sea free from ice. On the 28th Semenofiskj or 
Stolbovoj, the most western of the New Siberian Islands, 
was sighted, and on the 3oth Liakhoff’s Island, but a 
landing was not effected on account of the shallowness of 
the water in its vicinity. Of the 3rst Svjatol Nos was 
without difficulty, the weather being fine, and the 

d in the neighbourhood free of snow. The water was 
slightly salt, and had a temperature rising to 4? C. The 
weather continued fine until September 1, the wind being 
southerly, and the temperature of the air in the shade 
5'6 C. Onthe night before the accond the wind became 
northerly, and the temperature fell'to — 1? C. The follow- 
ing night there was a fall of snow. Next day the 
Bear Islands were rea 


Tschaun Bay was on 
the night before September 6, and Cape Sc oj 
reached by 4 A.M. rri p dd cd bee k, 
and the sea so filled with ice, that the Vega had to lie-to 


at night, generally anchored to a large ground ice. Two 
boats resembling the z»*a&s of the imo were now 
seen filled with natives, the first that had been encountered 


since the expedition left Chabaro¥a at Jugor Schar. They: 


were received in a friendly way, but none of them could 
mE Russian or any other langtage intelligible to the 
wedes. A boy could, however, count ten in English, 
showing that the intercourse wKh American whalers was 
greater than with Russian merchants. On September 6 and 
cho) eae ened lock ina narrow openandice-free 
channel along the coast. On the 8th a landing was effected 
near a Tch encampment, where the Swedes were 
received ina very hospitable manner. They found in one 
tent reindeer flesh boiling in a large pot of cast iron. 
Another start was made on tember 6, but a fog com- 
pelled the Swedes to lie-to till the 10th. Many excursions 
were made on land. The strand was formed of sand 
which, immediately above high water-mark, was covered 
with luxuriant turf. Farther inland, a range of very high 
hills was visible, and beyond that, at a considerable dis- 
tance from the coast, snow-covered mountain-tops. The 
low land consists of sand and clay beds, evidently raised 
above the level of the sea very recently. No erratic blocks 
were to be seen, from the absence of which Nordenskjdld 
concludes that there is not at t to the north of this 
any such glacial land as d. The rocks here were 
non-fossfhferous. Few land plants could be collected on 
account of the advanced season of the year, and in the 
sea Dr. Kjellman ed for. algæ in vain. On land 
-many graves with burned bones were found. On the night 
before September 10 the sea was covered with a very 
thick crust of newly-frozen ice, but the Vega continued 
ber course. On the 1ath, after ing Irkaipi or the 
er ede edere to & block of 
ice, where she lay till 18th, when another advance 
was made. After lying-to from Se to 26, the 
Vega reached Cape Onman, and on the 27th Koljutschin 


given as for 1878 were really those of. 


ition in the neighbour-, 


Bay. The following day the cape to ‘the east of this bay 


was and the Vega lay-to, anchored to a ground 
ice, waiting for a favourable but no such change 
took place. 


Northerly winds heaped ter and greater 
masses of drift ice along the coast, and sbon eringashed 
all hope of getting frle before the summer of this year. 





SIR THOMAS MACLEAR, F.R.S. 


HE Cape mail brought intelligence of the death 
st Šie Thoms a ; which gaara at his 
residence, M y, near Capetown, on July 14. 

Sir Thomas Maclear was a son of the late Mr, James 
Maclear, of the County of d and was educated at 
Winchester. He was originally destined for the medical 
profession, but, after settling at Biggleswade, we find him 
occupying himself in astronomical pursuits. He joined 
Es arg daniel "io ed the Wollast 
observatory at Bi which con ollaston 
telescope, lent by the Society, with which he observed 
many occultations and other phenomena. He also 
engaged upon astronemical calculations, chiefly for the 
pona of occultations. In conjunction with Henderson 

e computed the circumstances of the occultations of 
Aldebaran for ten European observatories in 1829-31, and 
himself calculated such of the occultations in 183% about 
100 in number, as were.visible at Greenwich, for the 
supplement to the Vawéical Almanac of that year. On 
Henderson’s retirement from ‘the direction of the Royal 
Opera e the Cape of Good Hope, Maclear was 
appoi is successor, and entered upon the office in 
Jan 1834. Of the great number of o tions made 
during bis superintendence a portion only have as yet been 
publi He entered upon an un ing of the 
importance of which there cannot be two opinions—the 
verification of Lacaille's arc of the meridian, but it was 
allowed to disorganise the work of the observato: 
toa serious extent. The o ions by Maclesr an 
his assistant in 1834 were speedily reduced and pap ne 
apd various series of observations of comets when beyo 
reach at thenorthern observatories, have appeared in the 
Memoirs of the Royal Astronomical Society, where also 


have been ished his determinations of the of 
a and B tauri, the latter of which had not been 
previously investi ; and there are memoirs on other 


subjects. The field work for the re-measurement of 
Lacaille’s arc was completed in 1847, but from various 
delays the results were not published until i when 
th Appeal in two quarto volumes, under the editorshi 

of Sir rge Airy. The time occupied upon this wo 

prevented the reduction and publication of the meridian ob- 
servations; so that on Mr. Stone’s arrival at the Cape in 
1870 (as successor to Maclear on his retirement) he states 
he found himself "confronted with the results of thirty- 


‘six years of miscellaneous observing, in all stages of 
"reduction," 


Acting upon his official instructions Mr. Stone com- 
pleted the reductions and published in several volumes 
the regults of the observations with the new transit-circle 
from 1856 to 1860 inclusive ; there remain still unpublished 
the observations from 1834 to 1855 wlth the old instru- 
ments, and those from 1861 to 1869 with the new'one. 
Of the large number accumulated in the former od, 
the places of southern stars will still be of for 
proper motions, bit Mr. Stone has expressed a doubt 
whether “the immense number of observations of well- 
known stars?" made with the old instruments would now . 
repay the labour of reduction, ^ ^ ' 
Maclear was knighted in 1860. He had been 2 Fellow 
of the Royal Society since 1831, and was elected a Corre- 
ndent of the Institute of France in 1863 in place of 
e American astronomer Bond; in 1867 the de. 
medal was &warded' him by the Academy of Sciences, and 


in 1869 he received one of the Royal medals annually 


adjudged by the Royal Society. 
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"We are informed that at Sir Thomas Maclear’s funeral, 
on July 16, all the psincipal residents in the colony were 
present, Cape Parliament has passed a resolution 
or Momorendem acknowledging the work he did for the 
-colony. 


A POINT AFFECTING THE DIFFUSION OF 
THE GASES-OF THE ATMOSPHERE IN 


RELATION TO HEALTH Å f 
HE great im ce in relation to health df the part 
played by the internal motion of as indicated 

‘by the now established and admirably ple kinetic 


theory, would seem scarcely to receive adequate 
ciation. The old and n developed statical idea of 
a stagnant atmosphere with molecules at rest, has given 
place to the opposite view of a high activity of motion,- 
even when the atmosphere appears to the senses to be 
stil, By this motion noxious vapours or instead of 
ee jeder ie oa nme HA tl es 

by ess. e apparen y played 
here by inequality of molecular veheti (dependent on in- 
equality of molecular mass) in contributing to this end, 
would seem scarcely to have received the attention it ap- 
pears to deserve. In Prof. Tait’s work, “ on 
some Recent Advances in Physical Science" (p. -237 
second edition), reference Is nade to the diffusion 
the gases of the atmosphere under the kinetic , and 
here it would seem as if the influence of tho # y of 
the normal velocity of the’ molecules of the different 
gases of the atmosphere (dependent on inequality of mole- 
cular mass) had not been taken into account, and hence 
it would appeár as if the gases in their mutual diffusion 
were EE subject to the pure contingencies of 
chance, as they would be if the velocities of the molecules 
-were equal (or their masses equal); this necessarily lead- 
ing to some rather startling conclusions, which the 
continuance of life and h (es dependent on the equable 
mixture of the constituents of the atmosphere) a matter 
more or less dependent on contingency or accident, The 

in question runs as follows :— 

“There is another extremely important point of this 
statistical question as to the particles of gases which I 
-must cai y explain; and it is this, how it ha s 
-that in the enormous bulk of the whole atmosphere of the 
earth these particles of and nitrogen, moving about 
amongst one another, should not by chance, at some place 
or other, operate on one another in such a way that in 
some particular cubic inch the icles of nitrogen might 
for a moment expel from it all the particles of oxygen, so 
that in virtue of the great extent of the earth’s atmosphere, 
compared with the size of a particle of there might 
be at some definite instant a region filled mainly with 
nitrogen, and other regions filed mainly with oxygen. 
Now the beauty of this statistical method is that it ex- 
plains to us how such an event, though perfectly possible, 
can never occur. Itis a thing which is itself absolutely 
Po ME it never can occur in practice, becayse the 

obability of its occurrence ist so exceedingly small. 

6 is a probability (numerically measurable) for every- 
thing which is possible, but if that probability (reckoned 
in numbers) is as snail as the probability of the accident 
we are considering, we never expect to find it occur. And 
not only do we never expect to find it at any time, but we 
can say boldly from experience that itis never met with 
at all however long our observations are conducted, or 
through however great an extent of we conduct them. 

Jf you had originally in a box divided into two equal 
nitrogen in the one part and oxygen in the other, and then 
allowed them to mix with oneanotber, the probability that 
in any a ae time you could find all the nitrogen back 
again in the space where it was originally,and all the 
back again in the space where it was ori i 


oxygen QS 
certainly one which can be measured, but it is one which 
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is so infinitesimally small that we know perfectly by ex- 
perience that it can never be realised,” i i 
The aboye a s a somewhat unsatisfactory conclu- 
sion to contemp and there would seem to be some- 
Ding aca consistent in the inference that an event 
"v isi absolutely possible never can occur in 
tice, “because the probabi of its occurrence is so 
exceedingly small? For we know from the doctrine of 
probabilities that an event of chance (if possible at all) 
Ouid ups i dung US nor ded or at 
east its pro ity & es with indefindte closeness 
to absolute bend that case. That the probability, 
for example, of suffocation in a iege ea the above 
illustration of a box on a large scale a given 
of time, by the oxygen separating itself sufficiently from the 
nitrogen, could be rigidly calculated, seems scarcelypleasant 
to contemplate, however remote the i cy might be, 
and it is hardly satisfactory to think that the contingency 
of such an event a hes with indefinite nearness to 
absolute certainty if an adequate Aime be conceded. The 
very fact that considering the vast extent of the atmo- 
sphere and the range of ‘historic time, no record whatever 
exists of any regular having been detected in the con- 
stitution of the atmosphere, would surely be strong argu- 
ment for the existence af sbme physical cause tending te 
revent such irregularity from occurring, and removing it 
the pure contingencies of chance. The above quota- 
tion that—“ we can boldly say from Ve grids that it [£«. 
t 


the irregularity] is never met with a owever long our 
observations are conducted " —would surely tend to prove 
that some preventive means existed. 


If the molecules of'ritrogen and oxygen of a mass of 
air confined in a room were supposed subject to the pure 
conti cles of chance in their mutual actions in diffu- 
sion, they would be comparable to a number of equal per- 
fectly elastic black and white balls imagined to be moving 
and colliding freely among themselves, dr left to their own 
dynamics in an analogous manner. In this case there 
would evidently be practically an infinite number of - 
chances against the molecules of the two gos pud 
sented by the two differently coloured sets of balls) from 
becoming uniformly diffused through the room; indeed 
the probability of this event would be exactly the same as 
the probability of the oxygen being all separated in one 
part of the room and the nitrogen in the other (or in 
analogy all the black balls se from the white); for 
we know that, according to the doctrine of probabilities, 
every assigned arrangement for all the is equally 
probable. 

I venture to suggest that the inequality in the meas 
velocity of the molecules of the two gases (dependent on 
the inequality of the masses of the molecules) plays an 
important part here. If this particular point bas been 
considered elsewhere (without my knowledge), I may still 

thaps give an elementary analysis of the problem, as it 
bas occurred tome. It may be remarked that qn account 
of the simplicity of the kinetic theory, its problems fre- 
quently admit of elementary treatment, and it will at least 
be admitted that wherever this is Bracucablcy pespicmty 
does not lose thereby. We will imagine for illustration a 
portion (say spherical shaped) of pure oxygen gas to be at 
a given t of time surrounded by an atmosphere of 
hydrogen. [We may neglect the existence of gravity, for 
FAREY it does not affect the point with which we 
have to .| Then diffusion ‘at once commences, The 
molecules of hydrogen which have one-sixteenth less mass, 
are known to possess a normal velocity four times that of 
the molecules of oxygen. The molecules of hydrogen by 
their own normal aS bos ed into Pu 

herical space occupied by the oxygen, times as 
Rte mok aao en can move out by their natural 
motion. wing to this inequality s rate of exch 
of places of the two gases, the mass gas occupying e 
spherical space will begin to incre&se in density, and (fer 
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a converse cause)-the gas surrounding the spherical nac 
will diminish in d to a corresponding amount. 





initial ity of density will” çause an initial irregu- 

larity of which tend gt once forcibly to re- 

adjust itself, and will do so by the mixture within 
cal expanding,! and an of en 


Toe eh 

(or * heat") taki co between the two gases—whi 
Bbnnnnsl sale oF can only cease when the two 
vuelos cad d dispo erras rule 
ynamical conditions become symmetrical in all parts of 
the mixture, Owing to the absence of dynamical equi- 
librium in the case of two gases having different mole- 
cular velocities, wavess the gases are uniformly mixed, 


there is therefore a forcible dynamical ten to pro- 


duce uniform mixture, and to maintain it agai i ing 
causes, when once the mixture has become uniform, When 
the molecules of the two gases possess unequal normal 
velocities (attendant on eremo of mass), it is evident 
that the distribution of velocities can be symmetrical 
rx ndr oai Beca i waive Ue TE 
mixture is uniform. , on the other hand, the mole- 
cules of the two gases possessed the same normal velo- 
cities a to equality of molecular mass), there would 
be no dynamical cause for apy icular mixture more 
than another, or every assi mixture (regular or ir- 
regular) would be equally probable: for the distribution of 
the velocities would be etrical or uniform, whatever 
the mixture might be. Taking our illustration of the 
spherical portion of gas, and supposing the gas surrounding 
it (though chemically different) to have egwa/ molecular 
ocity, then the exchange of molecules between the gases 
Xon ate piece) tio tange IE aoe IUE ier 
would be no disturbance of the equilibrium of pressure at 
all, bat one mixture would be as possible as another, and 
the distribution of the velocities would be trical 
whatever the mixture might be.! In fact, it would re- 
semble the case of the diffusion of two portions of one and 
the same gas into each other. 
duas it would appear that the fact of the molecules of 
constituent gases of the atmosphere ing unequal 
normal velocities (due to inequality dudum da mass) 
tends, through the dynamic action of the molecules, to 
produce and maintain forcibly a dhiform mixture of these 
gases, and to prevent those detrimental ities of 
mixture that would inevitably ofcur (by a ient range 
of time and space), if the constituent gases of the 
atmosphere were of egal molecular masses, and conse- 
quently diffusion were brought under the pure contin- 
gencies of chance. 

I have ventured to call attention to this point from its 
apparent im ce, and as the above quoted 
would have the appearance at least of treating the problem 
"as one of pure chances, or as if the influence of the zx- 
eguaiity in molecular velocity bad not been taken into 
account, but I shall be glad to accept correction if J am 
wrong. * 1 d 
* The fact of the two gases of the atmosphere possessin 
unequal molecular masses would evidently seem to be o 
importance as a means for scattering and thereby render- 
ing harmless, noxious Le pee and which äre emitted 
into the atmosphere. “For even if the particular vapour 
(in a rare cash ermene tohe of the same molecular 
mass as one of constituents of the atmosphere, it must 
differ from that of the other constituent, and thus a dy- 
namical cause'for dispersion exists. The considerable 
inequality in molecular mass of the most prevalent dele- 
terlous ingredient emitted in combustion and in the 
` 1 The expansion 

capable of 
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course of animal life (carbonic acid) thus ensures its dis- 
dee published in the Pail Mag. for April, 18 

Ina i in the PAZ Mag. , 1875 
by Lord Rayleigh" On the Work that may be gained 
during the Mixing of Gases'"'—it was pointed out that 
work may be derived from gases in an unmixed state, and 
a special method for effecting this end was described. In 
two papers communicated by me to NATURE (vol. xvii. 

*31 and aoa) I, being at that time unaware of 
eigh's memoir, indicated a simple mechanical 
deriving work from unmixed gases by the use of 
porous diaphragms. If we imagine a cylinder, into the 
piston of which a disk or diaphragm of some porous sub- 
stance (say plumbago) is fixed, and that two of un- 
equal molecular masses (oxygen and hydrogen, for instance) 
are introduced into the opposite compartments of the 

nore tae diffusi a commences in t dris eu 
e us dia Owing to the in 
ini the otis] velocities: of the molecules of the two gases, 
they pass through the pores of the diaphragm at unequal 
rates, thereby entailing an eee S. on the 
two sides of the diaphragm. If unen (con- 
taining the diaphragm) be suddenly released, it wil be 
driven towards the opposite end of the cylinder, and 
work may thus be derived. [A simple automatic devite 
for continuing the work by a constant supply ih lard 
described in NATURE, vol, xvii. p. 204.] Although the work 
is here derived in a selfacting manner, solely at the ex- 
pense of the normal teinperature heat possessed by the 
kas, yet this would not apparently be out of harmony with 
second law of thermod cs [as the writer at first 
supposed]; for it appears for such to be the case, the 
process would require to be a reversible one, or the 
would require to eres a 1o Doi iginal un- 
mixed state. But if it were possible that the gases could 
effect this themselves, or become unmixed by their mere 
action upon each other, and the probability, that in any 
apne mere Saula find all the oxygen back again 
in the one half of the cylinder, where it was originally, 
again in the other half, is one 
owever remote this probability 
might be); then we should have a possible means of de- 
riving work at the expense of normal temperature heat by 
a that was self-reversible. Hence this result to 
which we are led would serve to confirm the above view, 
vir, that when gases are of swégual molecular masses, 
there is a forable d ical tendency to keep them 
mixed, or to prevent the gases from becoming separated 
again when once they have become mired. 

There would seem to be another consideration bearing 
directly on the above case. It was a law enunciated by 
Dalton that when gases of different kinds are placed in 
the same “each behaves to the other as if it 
were a vacuum," This, when viewed by the light of the 
modern dynamical theory, is no doubt true as regards 
the fact that the total pressure on the sides of the vessel 
is the sum of the which each gas would exert 
independent) if placed by itself in the vessel But if the 
expression “that one gas behaves to another as a 
vacuum'’ were taken to refer to the arrangement of the 
gas in the vessel, then some modification would appear 
to be required in the statement of the law in the case 
where the different gases are of egxa/ molecular masses 
(as-also where portions of gas of the same kind are 
successively introduced into the vessel) For it ap- 
pears from the above considerations that do not 
necessarily become uniformly mixed by action of 
diffusion, excepting when the gases are of zJegxa/ mole- 
cular masses, For portions of gas of equal molecular 
masses behave to each other as portions of gas of the 
same kind. If we imagine (merely for illustration) the 
molecules of a portion of gus to be starked, and this por- 
tion of to be introduced into a vessel where already 
gas of the same kind exists, then it is evident that there 


means 
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are aù indefinite number of positions these marked mole- 
cules (representing the portion of introduced gas) could 
take up in the 
.there would be ically) an infinite number of chances 
against the portion of introduced gas ing itself as 


in a vacuum: for to do this, the marked molecules (com-. 


posing the portion of gas) would require to arrange 
themaclres dn such ris fie their mean distance is 
everyw. e same out the vessel, a cqntingency 
almost infinitely unlikely. t applies to mole- 


cules applies to chemically different molecules of egual’ 


mags, or which are 
follow that 
of chemi 


e fy similar, Hence it would 
ions of gas of the same kind, or portions 
different 


regard to arrangement, On the other hand, where the 
"gases have unequal molecular masses there is (as we have 


seen) aiforcible dynamical tendency for the gases.to' 


diffuse themselves symmetrically through ‘each other, so 
that each gas behaves to.the other as a vacuum, each 

becoming uniformly diffused through tke vessel, as if it 
existed alone in a vacuum. The successive introduction 


intd a vessel of portions of gas of the same kind (or. of | 


portions of chemically different of equal molecular 
mass) may be compared to the intrcduction into any 
closed space of successive sets of equal differently coloured 
perfectly elastic balls (the balls being su pps in free 
motion among each other in analogy P the molecules 
of & gas) when evidently no one arrangement of the 
different coloured balls in the closed spa-e (at any given 
instant).could be said to be more bable than another. 
and it would be extremely un y that the sets of 
coloured balls should * behave to each other as vacua,” 
in the sense of each set diffusing itself symmetrically 
dudo in the closed space, as it would co in a vacuum, 
But it-thé sets of balls were of wregtal roasses [in anal 

to puc of unequal molecular masses], then no doubt tho 
di nt sets would behave to each other as vacua, or 
each set would forcibly tend to arrange itself according to 
strict dynamical principles, so as to pervade uniformly 
the entire closed space, precisely as ıt woald do a vacuum, 
; S. TOLVER PRESTON 





OBSERVATIONS ON THE PHYSICAL GEO. 
GRAPHY AND GEOLOGY OF MADAGASCAR 


ALTHOUGH Madagascar is known to be the third 
Bx island in the world, its actual size and ex- 
tent is not very generally understood. It.is easy to see 
how misconception on this point arises, for in maps the 
island is u y seen only in connectian with África, and 
that great continent is so large that it dwarfs by com- 
parison with itself everything in its near neighbourhood, 
so that the really island sheltering under its south- 
eastern side a rs but an inconsiderable appendage to 
its Nast aaeb bout, If, however, we take a good-sized 
map of Madagascar, and put by its side the outline, to the 
same scale, of anothercountry with whose d mensionsare are 
familiar, such, for instance, &s England, we begin to realise 
how important an island it is as 8.16, being nearly 
1,000 miles long! by about 250 in average breadth, so 
that it is nearly four times as large ss England and 
es. 

During the last ten years much light kas been thrown 
upon the physical geography of Madagascar, principally 
through the researches of M. Alfred Grandidier, and the 
numerous loratory journeys made in various parts of 
the country missionaries and others. Until a v 
recent 
number of mountain ranges were shown in positions 
where no such geogra hical features are to be found, and 
the physical geography was completely miswnderstood. 
But it is now quite clear that instead of a -“ central 
g 3 More exactty, 97x miles. 


H 


vessel, consistent with equilibrium, and |- 


"comparatively level country xard 
an 


of equal molecular mass: 
could not be said “to behave to each other as vacua,” in: 


period there was no reliable map of the Island; a- 


mounfain chain," as described in most histories and 
pus there is anz elevated mountainous region, which, 

owever, dees not occupy the centre of the i , but: is 
more to the tast and ‘horth, leaving a considerable extent 
of country to the west, and all beyond the 23rd el 
of south latitude, at a much lower level above the see. 
Broadly speaking, therefore, Madagascar consists of two 
greni divisions, viz., (1) an elevated interior region raised 

m 3,000 to 5,000 feet'above the sea-level; and (2) a 
it, not much 
exceeding 400 or 500 feet in elevation, most extensive 
Pine eid uie largely composed of primary and 

e elevated region is. com of primary an 
ine rocks. Lines of hills traverse it in ai duse. 
tions, but.they do not rise to a very great height, the 
highest poihts in.the country, the peaks of the Anes 
‘group of mountains, being a little under 9,000 feet above the 
sea-level. A very large extent of this portion of Mada- 
gascar is coveréd with bright red clay, through which the 
granite and basaltic rocks protrude. But there are also 
extensive rice-plains, especially near the capital cities of the 
two chief provinces, where there is a rich black alluvial soil ; 
and it can hardly be doubted that some at least of these 
ins, from their perfect legel, out of which the red clay 
rise like islands, have formerly been the beds of 

extensive Jakes, subsequently drained, possibly by sligh 
in the level through subterranean action, E 

A good deal of this portion of Madagascar is bare and 
somewhat dreary-looking country. The long rolling 
moor-like hills are only covered with a coarse grass, which 
becomes very brown and dry towards the close of the 
seven monthy rainless season ; but the hollows and river- 
valleys are often filled with a luxuriant a etatlon, 
and, wherever there is populdtion, with the bright green 
of the nce-üelds, There is, nevertheless, an element of 
grandeur in the landscape, from the great extent of country 
visible from many points in the clear, pure Dae 
which renders very distant objects wonderfully sharp an 
distinct. And many portions of the central region possess 
still greater claims to admiration from its picturesque 
mountain scenery. ? 

In the southern Bétsil£o country, the grand and varied 
forms of the mountain? filled me with an exultant kind 
of delight. To the south was a crowd of mountain-tops, 
pesk d peak, with the greatest variety of, outline : 
one had the appearance of a colossal truncated spire, 
another had a jagged saw-like ridge, another was like, a 
praan with successive steps, another an enormous 

ome. Their summits were never long free from clouds, 
and many of the peaks must be at least 3,000 feet above 
the plain. 

Sections taken by the aneroid across this elevated 
region from east to west at the latitude of the capital 
show that it has a depression in the centre, the edges on, 
either side heing considerably Meer than the country 
between them. At some points this height of» 4,000 to 
5,000 feet is gained by a series of steps from the mantime 
plains, each range of hills rising higher and higher, while 
at other points it descends almost at one steep slopé for 
pearly 3,000 feet. The water-shed is not in the centre 
of the island, but is much nearer the eastern side. 
Through the eastern wall many of the rivers cut thelr 
way by magnificent gorges, amidst dense forest, finding 
their way to the sea by a succession of rapids and cata- 
racts, and occasionally by stupendous falls, as in the case 
of the Màhtànana river, which descends at one plunge 500 
or 600 feet. Some of the western rivers, also, are said 
to form grand waterfalls, particularly that of the Mania, 
whose sound is reported to be heard at a distance of two 
days’ journey, f.c., about forty to fifty miles. e 

The lower regton of Madagascar consists of exteusive 
plains onlwa few hundred feet above the sea-level, but 
there are at least three prominent chains of hills travers- 
ing it from north to south, one of which appears nearly 
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continuous in a very straight line. for above. Goo: miles. the.volcanic ‘region’ forms several very 
Tba castin soe ea is for De pieis its | particularly the one called Amber or 

extent without any, bay ar inlet, but the-n: c Et be about Quos fear High, and from M ipoltel 
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: South-west of this momntain is. a POM EAE ROUES possibly grow. The only entrance into the interior of the 
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is the great mass of elevated peaks called Ankàratra, in 
the central province, This has hardly the grand appear- 
ance of Mount Amber (alth it considerably exceeds 
the latter in absolute height) since it rises from the 
elevated ion of Imérina, which is at the capital 
about 4,000 above the sea-level is never- 
theless a noble group of hills, and is the most conspicuous 
feature of the landscape over a considerable portion of 
the central regions of the island. There are five pr six 
incipal summits, which vary from 8,000 to feet in 
ight, the most lofty one, a peak called Tgfàfajàvona 
(“that which the mists cannot climb”), being 8,950 feet 
above the sea-level, and is the highest point in the island. 
Another interesting physical feature of Madagascar, 
which has only been made clear very recently, is the 
existence of an almost continuous belt of virgin forest all 
round the island, and generally following the coast-line. 
‘This forest-belt divides into two on the eastern side of 
the country, leaving a long narrow valley about 250 miles 
i between the two lines. The uppermost of these 
d the slopes which form the E of the upper 
plateau of the island. North of this the two li 
unite, and here is the widest ion of the forest, it being 
&bout forty miles across. average breadth is from 
fifteen to twenty miles, On the north-west side the forest 
is not continuous, but the extremities overlap about 100 
miles, leaving an opening seventy miles wide. The total 
dength of this forest must be dbout 2,300 miles, and much 
of is yet unexplored, so that there is doubtless still 
much of interest in botanical science awaiting research. 
Besides the forest-belt a good deal of the plain country to 
the west is well wooded. : H 
A third fact of interest in the physical geography of 
beoe pid is the evidence of recent volcanic action 
throug a great part of the country, It has been 
' known for several years that there were signs of this on 
the north-west coast, and that in the island of Nósibé 
and the adjacent mainland there are numerous extinct 
craters and much igneous rock. A few years ago the 
Rev. T. Campbell pointed out evident traces of volcanic 
pou the district near the Ankàratra hills. He says: 
“Tt seemed as if the whole place were once a pu 
ameltery, from the enormous number of clinkers lying 
about. There are altogether five mountains all near to 
each other, which have been active volcanoes at some 
remote period; each bas one of its sides melted down 
and the inside hollowed out. The flow of lava looks as 
if it had been some immense reservoir bursting its banks, 
and the water dashing and foaming thro bearing 
everything away with it, or covering the plain beneath. 
In a journey I took to the Lake Itàsy in 1866, I was 
struck with the number of truncated cones in the hills 
surrounding the lake. But extensive journeys made more 
recently in various directions have revealed the existence 
of a very widespread and powerful subterraneous action, 
probably extending almost unbroken from the south-east 
to the north-west and extreme north of M . There 
seems reason to suspect that this volcanic is part of 
a line which has its eastern extremity in the island of 
Réunion, where there is a volcano still showing occasional 
signs of activity; while the other (north-western) ex- 
tremity passes through the Comoro Group (the islands of 
"which consist of grand masses of lofty volcanic moun- 
tains), and terminates in rhe island of Great Comoro, 
where also, as in Réunion, is a still active volcano. It 
would seem as if the subterranean forces had expended 
their energy in the Se Ta for there is no 
active volcano in oues ped ie at each end of the 
line their bresence is occasionally felt. "There are, 
however, signs of not altogether extinct forces in Mada- 
gascar in the slight earthquake-shocks which are felt 
almost every year, and in the hot springs of yarious kinds 
which occur in many parts of the country. 
. A large number of extinct volcanoes are found west of 


Lake Itàsy. These arethus described by Dr. Mullens :— 
“When we ascended the lofty hill overhanging the west- 
ern end of the lake, crater after crater met our astonished 
gaze. THere were forty in all, of which we were sure; 
we think there were others beyond to the north.” “ Fifty 
miles further south we came on the volcanoes We 
climbed a lofty rounded hill-called Ivdko, and then found 
that we were on the crater wall. The inner hollow was a 
quarter of a mile wide, the helght of the wall above the level 
country outside being 1,100 feet. Two lava streams went 
out towards the south and west ; three small craters were 
at the foot, and others, large and conspicuous, were around 
us on every side. Close by, another ee crater, [atsifitra, 
had its opening towards the north, and the lava that had , 
issued from it was fresh, black, and sharp, as if broken 
yesterday. But stranger still, at its eastern side was a 
plain, à mile square, covered with heaps of lava, like 
stone cottages, fortresses, and ruined palaces. I counted 
thirty greater piles, and noted numberless smaller ones; 
it was clear that at one time the entire plain had been on 
fire, that a hundred jets of fire and flame and molten lava 
had spurted from its surface. The heaps were now old 
and moss-grown, but we were informed of a vague tradi- 
tion among the people that their ancestors-had seen these 
flames bursting forth. Altogether, in that important 
journey, we saw and counted a hundred extinct craters, 
extending over an arc of ninety miles, not reckoning the 
central mass of Ankàratra, 1ound one side of which that 
arc bends.” 1 

In a journey to the south-east of Madagascar I dis- 
covered traces of volcanic action in many places; in 
some parts shown by the deposits of rolled pebbles of 
lava, and in others by ths streams of lava running 
into the sea and forming reefs which were gradually bang 
broken up by the surf. And in the very opposite part o 
the island, on the extreme north-west coast opposite the 
Minnow group of islets, Bishop Kestell-Cornish ob- 
serves :—“ This coast is the most distinctly volcanic that 
I have seen in Madagascar; at one point the lava must 


have run down to be quenched in the sea, and it looked a 


as if this had taken place only last year." 

In the Antsi rovince also the same plutonic 
agency is distinctly aac, A great part of this region 
consists of an immense marshy plain, about forty miles 
long by twenty wide, with the lake Alaotra at its north- 
east corner, and surrounded by hills; and it has evidently 
been the seat of some -powerful subterranean force by 
which this depression was caused. This is clear from the 
fact that the lines of hills which are seen on both sides 
the Antsihànaka plain do not run in the same direction as 
the main valley or depression of the country, but cut it at 
an angle of about 45°. Many of the ridges seem to be 
broken off more or less abruptly by the level ground for 
several miles, and then are continued ón the other side of 
the plain. It seemed impossible to avoid the conclusion 
that by some convulsion a vast rent and depression 
had been Sacom ha laes of hills in a diagonal 
direction; while the water-worn remains of some of these 
toward the south, forming a line of low detached hills, 
suggested that the action of water, either as an arm of the 
sea or & great river, had completed what was commenced 
by more violent agencies. The evidence of former vol- 
canic action in the presence of extinct craters and lava 
streams to the west, north, and north-east of the plain, 
gives considerable support to this supposition. 

About a hundred miles north of the Antsihànaka pro- 
vince there seem to be further traces of the same agency. 
The Rev. J. A. Houlder thus describes a remarkable 
valley called Màndritshra, which, until he saw it in 1876, 

Q,V&5 unknown to Europeans even by name, and not 
marked upon any map :—‘‘It is a great bain, or rather a 
mighty elongated pit, sunk déep down among the sur- 
rounding heights. It js about thirty miles long and 

1 Prec. Roy. Googr. Soc., Janusy 25, 1875, pp. 187, 188. 
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nearly 2,000 feet below the level of the country east and 
west of it. Dante would have imagined it, not a ‘circle’ 
certainly, but a remnant of some region of’ tle horrible 
it itna which for a wise and cious had been 
ere» weiss by the cooling th of heaven. There 

evidently been a great commotion going on there in 
ihe eee) € by; for all the rar y was dotted with 
fouled Mills giving it the look of boiling water or 
bubbling pitch, which by some strange process had 
kes arr hes eng RD 


It therefore be seen that igneous cy has been 
8 powerful factor in shaping the physical geography of 
many portions of Madagascar; in few places could that 


agency have been present ina er scale than in the 
volcanic region of which is the centre, 
and the Comoro and Mascarene groups the extreme 
points in either direction. An attempt has been made in 
the accompanying sketch-map to show the prominent 
features of the physical geography of the island already 
noted. Probably closer examination would show that the 
detached groups of extinct craters are all connected by 
i links. doas to force cantintioas line of 

igneous disturbance from the extreme northern point of 
Madagascar to at least as far south as the 23rd parallel; 
and from co eae of a’ line of hills seen at a dis- 
tance south of this latitude, I am strongly inclined to 
believe that there has been subterranean agency at work 
even beyond the upper granitic plateaux, but no examina- 
tion has yet been made of this southernmost region. 

With regard to the geology of Madagascar, but little is 
at present known with any exactness, for no competent 
geologist has yet made a systematic exploration of the 
country. There are, however, a few facts of a general 
character which have been noted by various observers, 
and these may be here collected together as a slight con- 
tribution to a knowledge of this subject pending a ‘more 
complete and scientific treatment oe 

As already mentioned, the elevated region which forms 
80 large a part of the central, northern, and eastern por- 
tlons of the island is largely composed of pri and 
igneous rocks. Granite, gneiss, mica schist, and alt 
are present almost all through this. high region, and 
generally form the loftiest pointsein the country. In 
a single hill there is often a considerable variety of rock 
both m colour and texture : e of various shades of 
gen red, and rose-colour, with the constituent s both 

e and coarse. .Veins of quartz, running both through 
these ang ee clays Py wes they are overlaid, are often 
met with, and very specimens of rock crystal are fre- 
quently found. A hard whitish stone, which has some 
resemblance to the Yorkshire stone called Bramley Fall, 
is used in Antananarivo for public buildings, as well as for 
the native tombs. 

The lower hills, as well as the high moors, are usually 


composed of a bright red clay, but below the surface this 
often seems to pass into a light pur or white earth 
resembling kaolin or china clay. is frequent change 


of colour would lead one to infer that atmospheric influ- 
ences have something to do with the difference between 
the surface clay and that exposed in the numerous pre- 
cipltous clefts which the rains excavate on the hill-sides. 
In many places the material found amongst the rock 
soems exactly like granite in its constituent parts, but 
without the cementing elements, so that it can be cut 
quite easily by a spade. The red, clay, is sometimes 
varied by a light brown clay on the hills, while the plains 
and valleys are filled_with rich alluvial clays, blue and 
black in colour. In all these clays there-is an apparently 
total absence of all organic remains, either animal or 
vegetable, so that it is not an easy task to determine their 
ical age, and there is Tittle sign of stratification, 
although I have detected sbme appearance of this in the 
` rocks, with tilting of the strata. 
In this elevated region there seem to be few, if any, 


sedimentary rocks of a more recent age inpr ru d | 
ones which are so prominent a feature of it A so 
dark red stone is found in some places, but this appears 
to be only a hardened clay. umnar basalt has been 
noticed in two or three places, as well as extensive beds of 
volcanic decomposed lava, scoria, and lava rock of all 
eee or ata in some of which crystals of olivine 
are found in abundance. ] 

Ateone „point, however, in the upper region of the 
island a lignestone deposit occurs. - is at Sirabé, to 
the south-west of the Ankhratra mountains, and from the 
pits dug here most of the lime used for building in the 
central province is procured. It has not yet been exa. 
mined by any one with competent scientific pom 
but it appears to be a sulphate of lime, and is probably 
only a local deposit and not a stratified rock, and most 

is connected with the subterranean action so visible 
all around the district. g 

Clay slate is met with in the southern part of this ele- 
vated region; and in the Bétsiléo country a valuable slate, 
suitable both for building and for writing upon, is found, 
although it has not yet been worked to any extent. Ac- 
cording to some accounts, or whinstone, silex, 
and chert with chalcedony, are also met with in the 
southern highlands, ' f 

From certain of the facts above given, as well as from 
other considerations, it appears highly probable that the 
extensive elevated region of Madagascar is very ancient 
land, and has most likely remained for many ages above 
the waters of the Indian Ocean ; otherwise, some trace of 
marine deposits would surely be found in some portion of 
this extent of country. I may, however, here note 
the fact that there are in ‘some such rounded 
boulder-like masses of blue basalt rock, sometimes on the 
surface and sometimes partiall y OAA a ce 
that did these occur in the tem rone, one wo 
certainly ascribe them to iac] action: but the point 
requires fuller investigation, and possibly some other 
solution may be given to the rather puriing inquiry sug- 
gested. But in travelling to the north-west coast, as we 
got near the sea-level, we met with boulders composed of 
rock which certainly is not found i s/w anywhere near 
the spot where these boulders occur, but has come from 
far away in the interior. ] 

With regard to the lower region of Madagascar—the 
extensive plains to the west and south of the island, as 
wellas the narrower extent of country on the east coast 
—we have a little more definite information as to the 
geology of some portions of it This division of the 
country is only as many Awndreds of feet above the sea 
as the granitic region is ¢housands of feet; and there we 
find not only deposits of the later Tertiary epochs, con- 
taining fossils of animals but recently extinct, but alse 
fossils of the Secondary age. , This fact was first pointed 
out by M. Grandidier, who, in speaking of the south and 
west portions of the country, says: “/Verinea and other 
characteristic fossils of the Jurassic’ formation which I 
have there collected prove the existence of Secondary 
strata, which cover a vasf extent of this island" (Budi, 
ds la Soc, de Gero aofit, 1871, p. 88). Ina later number 
of the same publication (avril, 1872) he also speaks of an 
extensive * terrain nummulitique parfaitement charactérisé 
par des Neritima schusidsiiana, ot m de foraminiferes 
appartenant aux genres A Aveo 1 y Trilocatina, 
&c." This is confirmed by the fossils discovered in the 
south-west of Madagascar, in the upper part of the valley 
of the St. Augustine river, by the Rev. J. Richardson in 
1877. . These occur in vast numbers, and from a drawing 
he gives appear to belong to the Neocomian formation, 
and. are species of the genera Asusomiter, Terebratula, 
Nerinea or Turritella, Einocerasus, and Rhynconslla, 
t withean Achinoderm. + : : 

t is evident also that there are deposits of a much 
later date than the above, for in the south-west of Mada- . 
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does M. ida REA ct the fossil pee ofa 
ow eie pia a pae. rm not now living in island), 
of gigantic tortoises (which are now only found inthe little 
of Aldebra to the north of Madagascar), and of the 
probably very recently enata ous bird, the Æpyor- 
‘MIS SILAXTOMT hose ese Gap. so far exceeds that 
of any other kno It aee y probeble vated 


fg ias ee examinan o these less 


portions of Madagascar would reveal the egistence of 
TEUER shen CS UR both in palzontology and geo- 
logy, and so light be thrown upon many problems 


connected with the anomalous animal life of country 

and of the neighbouring islands in the Indian Ocean. 

It is evident that these maritime plains were under water 

during in portions at least of the ue la eriod, at which 

high granitic region alone formed the Island of 

oes then a country probably only a third of its 
t extent. 

Dr. Auguste Vinson speaks of seeing yellow sandstone 
on.the eastern and. he alec, describes tho peda 
between the two eastern lines of forest as being composed 
of beds of sedimentary formations, “rich in fossil re- 
mains.” Unfortunately he gives no particulars as to these 
‘alleged extinct so we are still in the dark as to 
the a a oer of these formations. In sailing down 

ka to the north-west coast, I noticed at 
gne point that for & considerable distance the river bank 
was formed by layers of yellowish sandstone closely re- 
sembling a low wall of . Some of the courses! 
ap much weathered, while others had a smooth 
face as if of much harder materials. 

From the account given by an intelligent native of 
some rocks in the western part of Madagascar, and a 
little to the south of the centre, a conglomerate seems to 
be found there, for he describes hard rocks of great size 
as being filled as thickly as possible with rolled pebbles of 
all dimensions and sha He also mentions that near 
the sea he found a black stone which rang like iron, 
and was full of shells in good preservation and appearance. 
Unfortunately he too brought no specimens for examination. 

A little more information as to the geol of Mada- 

caris found in papers contributed to scientific perio- 

icals in England and France several ago. The 
earliest of these is the late Dr, Buckland, who, in a 
“Notice on the Geological Structure of a of the 
Island of Madagascar” * (Port Louguez, near the northern 
extremity), describes a sandstone without fossils, which he 
compares to the New Red Sandstone, and in which are 
ieee trap-rocks similar to those of Antrim in 


As to the north-west side of Mad „in the Ag- 
nales des Mines (1854, p A 570-576) there 
is a paper on the discovery o te both in 

the island of Ndsibé and at two points on krais 


coast. In the opinion of the who made the ex- 
ploration the beds of this combustible are more ancient 
than the T formation. It.is contained in la 
of sandstone clay is fibrous, and g 
.and burns readily with a long and white flame, leaving 
little ash. If of this lignite should be discovered in 
greater thickness it will therefore be valuable both as 
steam coal and for use in the industrial arts. 
In the same French publication of a little later date 
me série, t. viii, 1856) there'is.an “Essai sur la Géologie 
Nosib£" in which the soil of that island is desctibed 
as consisting of three different rele eae 
granitic rock, gneiss, mica. -schist, an 
plastic clay ; (a) red and yellow sandstones, traversed by: 
veins of gneiss and quartz; while (3) is essentially v 
canic, consisting of basaltic and trap lavas, overlaid in 
some laces by beda of sandy tuffs, and volcanic 
facie The essay “ise AEEA by a complete 
cal map.- 


` * Fraas. Geol. Soc. London, vol. v. p. 478 


Since the date of this last paper some further attention 
has been to this part of the country in connection 
with the ch Company proposed by M. Lambert; but 
hardly anything more has been done towards a scientific 
examination other portions of Madagascar E A & 
slight notice of the incl Antongil Bay? 

probably M. Grandidier will “have some 
information in his great work now in p 

It may be here observed that a reef ier of coral 
extends for at least asp isi pire 
In its distance from the land from a quarter of a mile to 
three or four miles; while fringing reefs surround the 


northern end of the island, extending for 400 miles down 
its eastern side, and ‘are also found'on the south-west 


coast. 
With to minerals, Madagascar is' tolerably rich 
in some of the most useful metals. Iron is found in great 


abundance in Imérina, yup dard er per state. 
In some of the hills it is go plentiful that itis di t 


& with the from the deflection caused 
the iron in the per, lead, and silver have also 
been disco and from geological structure of the 


country it is highly probable that g 
some of the ravines of the 


at present a serious o the native laws to 
and nitre'is also met with. Iron pyrites, from which 
and oxide of manganese has been found about 


"would be found.in 

tic highlands; but as it 1s 

search,for the precious metals, anything has been 

done in this direction. Rock-salt is found near the coast, 

sulphur is extracted, is also found in abundance: in the 

northern part of the island antimon zoe De aces, 

south of the capital A substance resembling plumbago 

exists in great abundance, and is used by the Malagasy 
to colour and glaze some of their articles of pottery. ^ 


considerable variety of ochres and coloured earths are met . 


with, and'are used not only for colouring the native 
houses, but also in dyeing some of the woven cloths made 
by the people. 


In conclusion, it may be remarked that there is a vast. 


T 


extent of country on the coast-plains where the soll is.: 


most fertile, but which is only thinly peopled, or has no 
population at all Many parts of the island which 
separate the territory*of one tribe from another are well 
watered and wood and seem to invite occupation. 
Madagascar could w a population from ten to 
twenty times its present amount, for y any portion of 
it is rainless or desert, ex: a small section of the 
extreme south-western coast. Surrounded by the ocean it 
enjoys an abundant rainfall, so that the droughts which 
constantly afflict large portions of Southern Africa never 
occur in aps ni while its insular position gives it a 
more equable climate, freer from extremes'of temperature, 
than is enjoyed in most tropical countries. 
JAMES SrBRER, Jun. 





NOTES 
THE first zoological station established in Scotland was 
opened the other day at Cowle, near Stonehaven,” The work, 
Von Tigre cir hae Hiab hemes ss gere e t 


‘class of the Aberdeen Univeralty, will be carried on in « small 
„wooden house which was erected in the beginning of last’ week 
‘on flat ground, a few yards to the north of Cowie, and close to 


the sez-shore. The Philding was constructed in sections, special 
provision being made for ventilation. It consists of two apart- 
.|-ments, the lesser of which is to be fitted up as a library and 


-office, while the main room. will be devoted to reception of the 
"proceeds of the dredging, trawling, and’ other expeditions. The 


litter department contains the dredging and trawling apparatus, 
& number of microscopes, with chemical and.other appliances 


* Seo Annalas det Mines, Go séra, t x. 377—319. i 
2 Buil. ds la Soc. de Ghat., Sept. ot Oct, 1067. 
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necessary. Two boats are at the disposal of: stidents—e large, 
yavl and a small boat, kindly lent by Major Innes of Raenor, | 
who has also given the use of his drill-hal] as a A select 
party assembled at luncheon, after which Mr.G. J. Romanes, in 
a brief and happy address, formally declared the station open. 
The total sum now raised is 350/., but this is not enough, and 
we regret that the appeal made through our columns and else- 
where, has not been sc sucoessful as itshould have been. This, 
wo believe, is more due to want of thought than illiberality, and 
we trust that the work at this the first genuine zoological station 
or e m epe Cm ee 
funds, Mr. Romanes will be “happy to receive further sub- 
scriptions, * 

Ox Friday, in the House of Commons, Mr. Shaw-Lefevre 
asked what arrangements had been made as to the management: 
of the Natural History Collection about to be removed to South 
Kensington? He hoped thet advantage would be taken of this 
opportunity to make some change, so that the management of 
that collection might be entirely different from the management 
of the other collections of the museum.- In reply, Mr. Walpole 
aid thet the recommendations made by the Royal Commission ' 
were communiceted to the T: in February last, and were 
then transmitted to the trustees of the museum. The ‘trustees 
had carefully considered those recommendations and had sent in 
& scheme to the Treasury, and the matter wes now in the 
Treasury's hands. The views of those who took a particular 
interest in scientific matters and in the advancement of science 
had been taken into consideration, and he thought he might say 
the future management of the museum would gire complete satis- 
faction, not only to them, but to the public generally. . 

Dz: J. Fr. BRANDT, the’ veteran Russian naturalist of St. 
Petersburg, whose works-were referred to in last week's Notes; 
-, died on the 7th ult., at the age of seventy-seven. Dr, Brandt 
has been for many years director -of the Imperial Museum of 
- Zoology in the Russian capital, and is anthor of many import- 


EU ae ee eee 


Sciences of St. Petersburg. 

THe 7Íwer announces the death of Eyof, Lamont, a Scotch- 
man by birth, and directór of the Munich Observatory. Prof. 
Lamont, who was seventy-four years ef age, and had been em- 


ployed at the Munich Observatory since 1835, may almost be: 


called the father of modern terrestrial magnetism, 


THE desth is announced of Herr Joseph Haardt von Harten- 
thurm, ons of the most eminent ‘of German cartographers. ` He 
died at Vienna on July 28, at the early age of thirty-nine. — 


THE proceedings of the first Austrian Anthropological ‘meeting 
~ began on July 28, the amembly being exceedingly numerous, 
Prof. von Hochstetter was the president, and spoke on ambulant 
meetings for (he purpose of common work, Herr Deschmann, 
of Laibach, read a paper on the latest discoveries in the heathen 
bill tomba of St. Margarethen. Prof. Gurlitt, of Graz, spoke on 
clay vases, and Prof. Alfons Müllner on the method of beginning 
practical work in anthropology. A paper was then read on 
local geographical and personal names, in Carniola, by Dr. 
Arnold von Luschtn. On the 29th Count Wurmbrand and Herr 


Szombathy delivered lectures on skull moasuring and investige-: 


tions -relating to the colours of hair, skin, and eyes, Herr 
.Scheyer spoke on encient sepulchres, and Herr Obermuller on: 
prehistoric times, sso d eee 
dwellings in the Moorgrund. Mta ~ 


shi he E in A TNA 
of the “ Naturfofschende Gesellschaft” 
‘last, Prof. Knoblauch welcome the guests in an able address, 
Afterwards the secretary of the Society, Dr. Marchand, gave a 
“historical retrospect of the Society’s activity, and then followed a. 


at Hato on July 30 |- 





« festival” address by Prof. Kraus and the reading of sister 
from Dr. Naegeli, of Munich, e 


A MODEL of Mr. George Fyweus’s gun-carriage slide (referred. 
to in NATUxÉ, vol. xx. p. ` 337) may be seen at the Royal United 
Service Institution, - ° ; 

- THE Takis Times of May 10 reports a meeting of the Blologi- 
cal Society of the Tokio dai Gaku, on Sunday, May 4. Prof, 
Yateb@ made & commmication on the flora of the Bonin 
Islands, He showed how seeds could be transported thither by 
means of currents, and called attention to the various currents 
affecting the fauna and flora of the dependency. He then de- 
scribed the general character of the flora, and pointed out the 
differences between the plants of the islands and Japan proper. 
He also called attention to the similarities existing between 
those of the Bonins and Southern China and India. Mr. 
I. Ijima communicated some facts regarding ‘the habits of a 
species of pteropus, à large winged bet from the Bonin Islands, 
a living male specimen of which was exhibited to the Soclety. 
After briefly stating its relations to the mammals, and that the 
indtvidnals of this group were frugivorous, he stated that there 
were about forty species known, distributed among the islands 
of the Pacific. The Bonin Island pteropus subsists chiefly on 
the banana, frequenting the trees during the daytime, and at^ 
night flitting in the air in considerable numbers The features 
closely resemble those of the fox, and hence the name of flying- 
fox generally given them’ The fur is long and black, with 
white hairs intermixed. A few hairs taken from the specimen 
and others from a Sumatra species were shown under the mlcro- 
scope, and their peculiarides explained. The pteropus con- 
stantly hangs from the roost head downward; and when about 
-to sleep hangs by one leg, spreads its wings, and then wraps 
them closely about the breast, hiding its head beneath the mem- 
branous folds, - The specimen had been fed almost exclusively 
on sweet potato, though it would eat boiled peas and rice, and 
orange if it was julcy. - If & big plece of sweet potato is given 
it, the fragment is grasped by ane of the hind legs, and not 
having an opposable thumb, it is held firmly against the breast. 
Reaching up the head, the bat tears away 2 large mouthful and | 
then chews it a long time, making a smacking sound in the act, 
and at each movement of the jaws thrusts ont its lanceolate 
tongue. The fibre of the potato and pulp of the fruit is invari- 
ably ejected from the mouth, and just before doing this, one or 
two vigorous sucks are heard, as if the animal was drawing ont 
the remaining juice. This performance is accompanied by a 
singular jerk of the head. “In the act of chewing, the morsel is 
changed from one side of the month to the other. When its 
appetite 1s fully satisfied it begins to scratch its body with its 
hind leg. The long tongue also comes into service to cleanse 
the fur. It is a curious sight to see the long nail on the thumb 
used as a toothpick. The toes ere also employed for a similar 
purpose. -Prof Yatabe remarked that the banana was not indi- 
genous to the Bonlns, but had been introduced, and the pteropus 
had acquired a taste for it, : 


Araco having been born at Estagel, a small country place in 
the department of the Pyrenées Orientales, the citizens of Perpig- 
nan, the head town of this district; have decided to erect a statue 
to him by public subscription. The inauguration will take 
place on September 21 next, and will be celebrated bya three - 
dayr fie. Weare informed that an address will be delivered 
by M. Paul Bert, the physiologist, and influential member of 
thé Chamber of Deputies: “It is strange that no astzpnomer or 

THE French Parliament: voted before the vacation a law 
obliging landed eroprietors to-protest their vines-against the in- 
vasion of the Phylloxera, The Foures! Offcid publishes a report 
seen ap Telssonisre, member of the Council of the Soclety 
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an address to the Chambar of Commerce on the all-important 
subject. 

Tux Tiwa Berlin correspondent states that Dr, Schliemann, 
after having spent a month’s holiday at Kissingen, has gone to 
passa few days at his home in Mecklenburg, after which he 
will proceed to London to superintend the publication of his 


new work on Troy, embodying all his most recent researches, to 
which Prof. Virchow will contribute the preface, 


AX extremely satisfactory. report for 1878 is issued by the 
Manchester Scientific Studenty Association. It contains several 
Interesting papers, including a short presidential address by Prof. 
Williamson, and instructive accounts of the numerous excursions 
of the Soclety, A satisfactory report for 1878-9 has also been 
imued by the Leicester Literary and Philosophical Soglety, and 
we are glad to see, from the seventh report of the Leicester Town 
Museum, that that institute ds steadily improving, Mr. 
Octavius Stone’s New Guinea Birds are being arranged in thetr 
new cases by Mr, Montague Brown, and will shortly be ready 
for exhibition, . 


THE Peking correspondent of the Marth China Herald states 
that a college will shortly be opened there for the training of 
young diplomats, and it is o&derstood that it will be under the 
direction of a former professor in the Timgwén College, aldog 
by competent assistants. 2 


SOME time ago the "agas Gasetr stated that the Government: , 
were engaged in surveying a line of. railway from the coal mines 27 
at Horouchi, in the island of Yezo, to Kolsbigarl, a town on the, ` 
chief branch of the River Ishigari, The survey has now been . 
completed, but the original plan has been altered materially, It. 
appears thet the country for some distance along the proposed 
route is low and subject to occasional inundations from the over- 
flowing of the river. One of these recently occurred, and 
showed the difficulties of the proposed route, It has, therefore, .- 
been determined to make a shorter line to the village of". 
Horouchi, on another brunch of the Ishigari, which is nevigabley, , 
for flat-bottomed veseli The specimens taken from these 
coal-mines to Yedo are said to be very fine, and as the mines 
are to be worked on tlle most approved system, they are expected 
to prove a great national benefit, 

Soun: vuluibls keroreda ipdngv ara stel to Diva bon: dis 
covered in Uren and Ugo, two Japenese provinces lying to the 
north of Yedo. 


A JAPAN paper states that the new arsenal and dockyard to 
be founded at Mihara for the Japanese navy will be very com- 
plete and magnificent, Dry and wet docks are to be constructed 
fit for the largest war-alips; and there will be iron sheds, in. 
which ironclads and wooden war-vesels may be built’ without ` 
hindrance from the weather, as well as foundries, engine-shops, 
rolling mills, stores, &c. The expense of these works, it is 
expected, will be enormous, especially as there are also to be 
barracks and fortifications for their protection, 


Tux additions to the Zoological Soclety’s Gardens during the 
pest week include a Rude Fox (Camis rudis) from Demerara, 
presented by Mr. G. EL. Hawtayne, C.M.Z.S.; a Grey Flying 
Squirrel (Seisrepterus fimbriatus) from North Indis, presented 
by Mrs. Louis Edwards; & White-whiskered Swine (Sus 
leucomystax) from China, presented by Mr, Theodore Hance, 
C.M.Z.S.; & Black-faced Ibis (Geronticus melanopis) from 
Chili, presented by Mr. C. H. Whaley; three North American 
Turkeys (Méelasgris gallopove) from North America, presented 
by Mr. R, Wynne Roberts; three Commons Kestrels (7innwn- 
culus alandarixs), European, presented by the Rev. J. E. 
CampBell Colquhoun; two Vociferous Sea Eagles (HaHadtus 
vect/er} from East Africa, presented by Dr. J, Kirk, C.M.Z.S.; 


of French Agricultura a, and vice-president of the Chamber of 
Commerce of Paris, showing the efficacy of sulpho-carbonate for 
destroying that pest. The experiment was made on 464,557 
plants, covering a surface of IIO hectarss, or 272 acres, A 
quantity of about 35 tons of sulpho-carbonste was employed with 
.I0,000 cubic metres of water. The total expense was about 4/. 
“per acre, This sum will be reduced very shortly in & large pro- 
portion by a diminution of the sulpho-car>onate, which actually 
costs 27. per cwt., and will be sold at 1/, when the metod hes 
been adopted on a large scale. The plants were urthurt, and the 
vegetation was found to be luxuriant. Insects injurious to 
' grapes were destroyed at the same time. 


Ox the occasion of the Inauguration of M, Thiery statue an 
atronantical ascent was made at Nancy on August 4. The wind 
was blowing fram the west with a velocity of 164 kilometres an 
hour, and no variation in the direction was perceptible from the 
ground to Soo metres, The altitude of the balloon was taken by 
officers from Mazléville with a theodolite, and signals were 
exchanged with the ground during the ascent. The signals were 
given by the atronauts with a flag, and by octicers with a reflecting 
mirror placed in the end of a tube, and mounted as a telescope. 
The officers directed the rays of the sun on the balloon, and inter- 
cepted rays withe key in order to use the Morse alphabet. The 
distanca of Mazlévillé from the balloon was more than six 
kilometres, and the signals could be seen at a much greater 
distance, This shows that in a besieged town a passing balloon 
could be used for giving orders to, or receiv-ng news from friendly 
forces. The system of communication has been invented by one 
of the officers of the garrison. M. W. de Fonvielle was in the 
car. o. 

3x 1789 the Royal Libeary od Paris contained Roojooo yolaries 
and objects of every description, In 1856 the number averaged 
1,200,000. During the last twenty years the increase has been 
-more sensible, and the actual number is estimated at 2,000,000, 
The mean annual increase from legal depraits alone is 20,000. 
Ont of these 2,000,000 abont 450,000 are devoted to French 
history, 200,000 to theology, 90,000 to science and philosophy, 
60,000 to natural history, and :20,000 to English history. The 
greate? pert of French and English historical and medical 
works are arranged in printed systematic catalogues placed In 
the hands of the public. In less than ten years the whole of 
the catalogues will be printed. : 


Tux Trustees of the South African Museum at Cape Town 
issue a very satisfactory report for 1878. Several important 
improvements have been made in the building, valuable additions, 
‘espécially of insects, have been made, and the collection has 
been inspected by a large number of South African and foreign 
naturalists. 

A BRIGHT meteor was observed in many places in Saxony and 
the adjacent Voigtland, during the nighr of July 26-27, An 
observer at Droeda (s village in the sonch-west comer of the 
kingdom) reports: “ At 12.45 the nocfurral darkness was sud- 
denly interrupted by an illumination of the whole 
which nearly reached daylight in intensity, and which lasted for 
three seconds. A beautifully bright blus fire-ball was slowly 
moving in the heavens from south to norta. At Plauen the fall 
of the meteor was observed, and at Greiz even two fire-balls were 
seen.” Corresponding nows reaches us from Leipzig, Dresden, 
Zwickau, Wiedersberg, &c. 

M. Mornis’s report on the Ceylon'coffee-leaf disease, to which 
we have before referred, urges the necessity of uprooting trees 
which are very seriously affected, and of treating the remaindef 
with & compound of sulphoy and lime, Grass itis urged, should 
not be left near the trees, and all diseased leaves should be burnt. 
Before leaving Ceylon for Jamaica, Mr. Morris-was to deliver 
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* Lanner Falcon (Falco Jasarsw:), East European, presented by 
Lord Lilford, F.Z.S. ; a Wood Owl (Syrsitums alwco), European, 
presented by Capt.. F. Lloyd; two Vulturine Guinea Fowls 
( Meside vu/turine), four Eliots Guinea Fowls (Namida ellie), 
three Mitred Guinen Fowls (Viesiea mitrata) from East Africa, 
deposited; a Pileated Jay (Cywemecerax pileata) from South 
Americe, -two Black Storks (Cewis migra), European, pur- 
chased; a Red-fronted Lemur (Lemur rufifrons) from Mada- 
gasar, a Tamandua Ant-eater (7imencus 'wradacyis) from 
South America, a Black Hornbill (Buceros atratus) from West 
Africa, four Speclous Pigeons (Columba speciosa), a Banded 
Tinamou (Crygüwrwr noctivagus) from South America, received 
in exchange; an Amherst Pheasant (7Aawmalas amherniia), 
three Fork-tailed Jungle Fowls (Galus furcatus), three Chilian 
Pintails (DeK/a spinicauda), seven Brazilian Teal (Qwergteduls 
brasifiensis), an Australlan Wild Duck (daqs swpercifiesa), bred 
in the Gardens. 


D - 





ON SPHENOPHYLLUM, ASTEROPHYLLITES, 
AND CALAMITES' >- 
I HAVE just received from Herr D. Stir adiu e a me- 
` moir in which he announces he has obtained & 
from the Car 
phyllites and Spheno 


rocks in which he finds twigs of Astero- 
Tum, forming the branches of the stem 
‘of a Calamite, and that the strobili Bruckmannig occur at the 


Herr D. Stur appears to represen’ 

flag ft tng gc the a a oes 

ites represents the ordinary of the same plant. 
"That this should be true, so far as regards the unity of Astero- 


phyllites mil Spicaophylten is oneal pæra to me fo bo 
most probable, As you are aware, I this 
subject in Part V. of my series of memoirs “On the a 
tion of the Fossil Plants of the Coal-Measures,” Accepting the 
conclusions of M, Renanlt, published in some of his valuable me- 
er lae dat caus Sieh ee ok 
showed that which are un- 
of Asterophyllites have stems the internal 


structure of w 1s identical with that of M. Renanlt's Spheno- 


"phyllums, These facts led ms to the inevitable conclusion that 


the two genera were very closely allied to one another. In my 
Memoir, Part IX., I described an additignal specimen (Fig. 


vileh gere further suppmt to my ously expressed opi 

and the further investigatio fien conducted 

unhesitutingty to emer "tat Antero phylltes and S ophyl- 
Ium are genera so closely [obe 
jer ipo ipsia sq nauk” ok 4). In fact, it 
has | appeared to me thet, y, the leaflet of 
Spenophylum was merely the resultant of the coalescence of 


two or three leaflets of Asterophyllites. 

Herr D, Stu's discovery to afford an unanswerable 
-confirmation of these views. His further disco of Volk- 
phenophyl- 
lum with Asterophyllites, further sustains a conclusion which I 
have arrived at in my memoir, Part V., ppb 55 Pier “that 

(Volkmannia) dinacyexa has closer affini- 


to its nature ; bat I must confess I find it im to believe 

thet it can be a Calamite of the common only which 

we find in England, Both my memoirs, Part L and IX, 

This belef contribution w orginally a Prof. 

‘bonis was transinted by hint aad Noted ee n of 

fär Mi Cep Agir A 1872, as & com- 

munication, tho of '' Spbenoph yihnn, und E 

mitos, deren Stellung an einander nach den letrten Beo tungwn," It is 

xb now M betog Hcr to- the nderstaodmg. af T 
s Interestmg communication, w De MM alotig wis mina, 

nd which lt appoars to me desirable to republish for the of English 

I am indebted to my frend Mr. Hartog for 


these 
wedges become blended togeth 
These Zylem structures are enclosed within 2 
ormly parenchymatous in its 
bat which becomes differentiated into two or more 
plant older ; the chier of these layers, so far ad aise 


T e a Tae 


youngest twigs, ns well as tho es of these two 
genera, are equally devod ofa med The place occupied by 
cellular tissne in the Calamite is filled, in y 


p 


a Die bark of the ‘two genera in question i as distinct from that 
as are the medullary and Zylem portions of the 


a ee It consists of two ls which have no 
counterparts in the Phloem of Calamites, addition to these 
details there is a general triquetrous t in the ars 
pun of RH ODHTUREE and Sphenophy. which has no 


existence in Celamites, The foliar vascular bundles of the 


tal differences as these, affecting, 
as they do, the structure of every layer of tissue from the centre to 


the periphery of the and at every stage of its growth, make it 
absolutely impossible thet Asterophyllites and Lp de tmn 
can be associated with any of the that are so & t 


Thave shown in my Memoir, Part V., extremely 
bable. tar I kave mowa is my Men Part y. errem 
p neri 
e conclusions at which I have arrived from tha 
inner structure of an enormous number of 
and Asteroph 
of these latter with the facts 
of M. Renault on Sphenophyll 
great interest to the results of a critical examination of the stem 
which our fellow-labourer at Vienna has discovered, 
: W. C. WILLIMSOX 


Further Remarks to the Preceding Treatise; by E. Weiss, Berlin 
Stur’s remarkable paper, to which the above communication 


of Prof. the im tor of Manchester, 
a slabon w. 


hill 
d 
nr 


of - some of which bear 
olkmannia, Styr; at other pointa he finds 
1 So hnperfect 1s the organisation of these medullary rays, that M. Renault 


* 
c 
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"rom e Cabs fund ee ie E 
but w. 7 designated C. sachkst, Star. 
róm this Stur draws’ the bes ccnolusions 1— 1. Spheno- 


lium is & branch of Asterophyllites. 
piens Axterophyllites are : of a Calamites. (3) 


ophyllum is not a distinct botanical genus, but the 
Calamites, TUE codec rude ee OP e Di iai 
A Calamites bearing not only 
in the 


phorous branch of an Asterophyllites—that is of a 


one that cen step so lightly over these difficulties in order : 
to tmite the three era info one. Some ons would 
think, are still not only to indicate, bat to compel the 


sepazarion of tiese geerd, and even to warant thar boraton i 
différent families; and to call for caution in the i tation of 
Toe -as the above. To estimate the tmpartance of these. 
we will call attention to the presen: state of the question. 
The widespredd genus Calamites, whose structure has been: 


uci alien CS 
eec gl has ‘been scpeatsdly clamed with Lj 
um been with L 
mimis the lest last few years. Willen inet insists on the 
between Calanites and Sphenophyllum 
(with, whlch he des Miter) as t out by his 
own microscopical researches ; and indeed all in - 
tlona ih botany would protest against the insertion of fh 


eee of Sphenophyllum on stems or branches, 
siructuró of Calemites, They pona, in common, only the 
external characters of the . segmentation of the stem, 
and the conformity of the separate internodes; but this con- 
formity of segmentation is the chief grouad for Stur’s view, that 
~ all such genera as Annularie, Asterophyllites, and now ‘also 
Splienoph pass into Calamites, : 
hannularia Foi (se my Carboniferous’ 
in Abkandl, sir peor. S von Prenssen, 
Band H. Heft L, Taf, li. Fig. 1), are Calamites in his eyes, which ' 
others do not recognise a sich, and he will not allow of any 
[eyatematic] severance of a section of the Calamarloid stems from 
ü proper. Hence it is that from Calamites, Stur, most 
vers 


things remify, 
nm he aaa poit of linportince, boweve, the close con- 
formity of Asterophyllites- and 
with.Stur. According to hlm, dither 
atomical structure, or, at least, there are - 
ths stem-structure of the: 
nes that some of 
Hom, 
enne in- 


by s 

hich, without a knowledge of their edo rin 

s; would be placed in Wei wisi eth a These would come under 

Calamocladns of 2 whilst n E Asterophyllites 
E s 

RAD Pea ae ape BP d 


Medii riis rut Ele without microscopic 

ar on pg ee ence a ^5 nee mper 
er the pro nane Asteroph 

esate probable essential l dierre, on of 


erophyllites i hich shows the item-structure as Spheno- 
yllum may be allowed to be closel: allied thereto, and, in some’ 

ee ee ee vidual as Stur's discovery 

would indicate, It is possible that in well preserved fossils 

still find some single [external] character, which will 

this section of Asterophyllites those which approach 

ee ee eh decid EX bi sari in the 

er (when regularly developed), 

With the tresgular bande of easi, team the Pls Ct onic 

tha renal of tiia lra? ore The difference of leaf-form as an 
absolute eharacter separating Asterobbyihtes and Sphenopbyl- 

jam must now be given up. 

From the bo PE AC adbuc aei e od 


sra hape oe 


arrangemen 
„that of Sphenophyllum— 


portent ordial or generic distinction, to be found in the fractie 


cation, Every one m 


phores, sen my earum 


excellent communicatio 
i m Spb aan Ann, d. Sc. Nat. Ea., ae dram 


on & beautiful xplke from -W ettin, give the sare 

But it must also be borne in mind that’ those ipes. to which 

ti be to restrict the name Vo "which in 

ong to with the follage of -Asterophyllites, 

have the same sesule, so far as can be 
determined. sui na be eoe over ere can be nd 

of view in uniting these hires eis (not 


‘Sta ouch s ong to Palzostachya) with the spikes of epo- 

y former trim P- aoaaa mur coma of 

-my former! n, that the two form'a group «^ 
must be removed from the Calamarke. p 


Soret eer eer onlay ere 
phyllum py be Epod under Lycopodiseee, anatomical .- : 
e Aa Naw gmc gen gE aia th 

ee aero: names -Calamites, Astro 
onal—cnfitted, it is true, to show. bu $ 
rr na tat bet ee, but indispensable, in the great | 


rito of cases, where the material is insufficient for complete * 
Dala sarees Plants with stems end 


patina T pi gals ior eng Sat ca 
state of de gis erent fructi&cations as 
Calamostachys and Paleostachya, for instance, must retain their | . 
seman, e Spes irl ll mar ao It is not every.. 
arborescent stem, not every so-called, Calamites that ^ 


belongs to this botanical Ie tas rolas Tey Gla ont 
that Ghat has ben hiberto termed Lites, comprises - 
plants nds ed gera io chaearla Bowmannite had 

been distin, though both possessed the stem 
of Astero Jli, as structure and foliation, 
We see. difficulties in the distinction and 


aser fo ec geen but:this lies in the very 
nature of the case. It is thus unnecessary to doubt the co-existence 
of Asterophyllites and Sphenophyllum on one plant, &s 


Smr has observed, without on to: his conclusions 
Asteroph 232 Ww is identical with S phylium, 
that both are Calme, E the. spikes are 

Caan ckmennia, Stur) and, Palsostachya, (Volk- 


narnia Sti 
regarded by him as identical, Renault has found both macro- 


and on the mmo spike of Spheno- 

yllum ; this tells against the e view that Volkmannia, Stur (that 
18, in this , thio oe phyllum spike) is thé female, and 
Bruckmannia, Ser, the male fruiting spike of one and the same 


plant. . It will be seen how desirable it is to have further cautious 
m on and careful publication upon the interesting find 
on w 52100 Die Fur A ee mete M ual 
which Stur has letely drawn. ; 





s D ede INQUIRY IN FRANCE 


reports of "tho of the Société 
ob Ur Pis, (oc Ube ear in the autumn 
of 1858, as usual to the ence and teal of a large 


Limiting ourselves to the notice of 
which deal with questions of French local 
Poe we will begin our rérwmdé by dra attention 
to the interesting labours of M. Pruniéres, who has rx 
the Society the result of several years’ exploration of 


Besumé- des caverns in Loztre, the prehistoric 
oesusry yet brought to light. Hees be euren he rema of 


ology 


4 


August 14, 1879] 





NATURE 


377 





300 individuals, beskies à mass of more than 200,000 fragmen- 
tary pieces. These human bones were white, sho no trace 
of the action of fire, although charred animal bones and broken 
pottery were found near them, the whole being embedded in 
stalagmito and stalactite as hard as marble, “The dolicho- 

halic pie apne protruding jaws, and flat Hbiæ, showed a close 

to the Cro-Magnon and l'Homme-mort remains; end 
Prunikres is cf opinion, that at Beaumes-Chaudes we have 
Ee of the existence of a race differing essentially from 
those which have occupied France in modern times, and even 
from the pre-historic men of the neighbouring dolmens of Lozétre, 
In the latter, and in the dolmen founders of western France 
Sacre he recognises the more civilised Ee epe diner 
the ruder cave-men, 


of the body, in which they had 


orania a hitherto unnoticed form of double- 
of the right and left parietala, howe diferent cratis appeared | an 


to ahow that a considerable interval had elapsed between the fist 
and second operation, which probably was the pre-historic sar- 
gical remedy for convulsions, and all affections included in later 
ages under the term ‘‘ possession.” - 
At Crevanche, near Belfort, a somewhat similar mortuary 
cavern has been examined by M. Bernard. Here the seven 
nearly ect cr&nia, extricated from an enormous mass of 
Des, were all remarkable for their large cubic capacity 
(1680 centims.), the vertical Index being 7o, and the ce an 
index 72. No iron or bronz implements were fo 
numerous flints and rings were obtained. M., Legua: 
has done much to se the n of the ics 
which pre-historic men cut carved schist bane objects, 
by his successful imitation of a schist amulet, found b 
Rivitre 24 feet below the floor of the Mentone caverns, the 
fablcation of this spurious antique, M. Leguay used some of the 
fiint knives so common in pre-historic cay ru se one 
at the extremity, and curved towards the mi ; with these he 
Reto Mecca I the pearing end eg 


du e facsimiles of the historic 
to exact es o pre- 
e aie ani he eves, that wherever we find an excessive 
sceitmaleten OF ltatepllata and fraguicis wo have evidence of 
being on the site of a work-place or factory, rather than that of 
an primseval dwelling. It ehould be observed that M. 
Broca has used a cave-silex in trepanning a dog, which recovered 
with less than inconvenience from the operation. The 
i od. of tiin thie itd cea hon long Dea 
r logists as an admira ity for the study 
B ing evidences of which abound in the moraines 
auk „erratic boulders which cover the southern flank of 
Mont p, and block up the valley of the Ob ; but it is only 
within the last few years that French archseo have directed 
thelr attention to the innumerable megalithic remains which 
occur in the district, and as in other parts of the Pyrenean 
still maintain some of their ancient sanctity in the cyes 
irs pelea These remains have now besn carefully 
studied by MM. ions were given In Gel in à paper printed 
important Investigations were given a z pata 
in Bulletin dA d anthrpeope ime Ya sce 2, 1871, From ee 


i 


researches, it would appear that 
Eri id oma tare ie tide Red dace 
tion of the granite erp mnalla stones ee 


completo the dertied outlines. Under the cromlechs and within 
the stone circles numerous urns were found, containing for the 


with fire- wocahi 
which in defiance of the 
H ES hich afe 
em ous en ceremo Y praia inre 
lation to them, as clearly boint to a not A PR 
observance of phallic rites. Near Maintenon, has 
edu poping tecto vt menie ate dicis and 





has opened a burial chamber in which, besides two NUI he 
found a child's skeleton standmg upright in the 

The attention of ireal enh o of the Soclety PM di- 
rected to the improvement of instruments for the attainment of reli- 
able craniometrical determinaHons ; and among these the double 
pu square, inveated and used by Dr. Harmand during 

extensive travels in India and China, and the portable ceph- 
alometer, specially designed by Dr. Le Bon for the correct 
measurement Roos the Tatal e height of the head, appear to have 
met with The former is described at 
length in the st deg greca 2 (1877), and the latter in tome 1, sér. 
3 (1878) ofthe Bulletin d' A M. Broca has drawn 
attention to the injurious action of alcohol on the on of 
crania, and recommends the pse of nitric de followed by im- 
meraion in gi before the varnish is applied. M, Personne 
on the other Da prefers the use of chi under the action of 
which he has f that the cranial bones and become 
ashard as wood, Much interest has been excited in the Society 
by the report of M. Thulié, on the ap of the brain of 
M Asseline, one of Ms meniberi whe hed belo belonged, like many 
of his anthropological confrère, to the Société a Antopste 
Euituelie, M. Asseline died in 1878, at the age of 49. He was 


ptibilitu 

subtle wit Asa writer he had always displayed learning, 
egance of diction, and in his inter- 
unassuming, sensitive, and even 
timid. Yet the prim n inca such coarseness and thickness 
of the convolutlons that M. Broca ced tbem to be 
of an inferior brain. fossa or depressions, 
regarded, Gratiolet as a simian character, and as a mgn of 
ority, which gre often found in women, and in some 
men apiece undoubted intellectual inferiority, were very much 
marked, on the left parieto-occlpital. the 
cranial bones were at some points so thin es to be translucent ; 
the cerebral depressions were deeply marked, the frontal suture 
waa noi ee ee of £e was mani- 
in er prominence of the right fro while, more- 
over, the wei weighed 1,468 i.e about 60 grains 
above the average given by M. Broca for M. Asseline’s age. 
The apparent contradictions between the welght of the brain 
and Mis grosi derelopment of deed parte on the -ane bánd, 

and the merked character of the o-ocapital 
on the other, attracted much n, and the members of the 
Société d'Anthropalogie have been earneatly invited by M. Hove- 
lacque, in furtherance of science, to join the Société d’ Autopsie, 
to which anthropology is EMT indebted for many highiy 
important observations. This Soclety is forming a collection of 
photographa;of ih its members which aro taken in accordance with 
certain 


M. Chervin has drawn attention to the frequency of 
stammering in the south of France, where from 12 to 
13 cases are noted for every 1,000, while in the eastern 
acpaitmants the proportion -is only Aca RS rs It 

has been assumed that the defect was in many cases simulated 
to avoid the conscriphon; but according to the Abbé Petitot, 
there are two districts in the Bouches-dn-Rhone, where all the 
inhabitants (15,000), slammer. This eels felony eo: 
tinued inter-marriages’ among the stra to a 

of the race; Chavin d» of 
opinion een degen induced by es great solar het which 
occasions so high an infantile m. ipii reed 
esae when not fatal, leave an excep y great tenden: 


to stammering. 

M. Broca, with his usual has continued to work out 
his of cerebral topography in manand in the lower animals ; 
and he hes ]ately presented the with a large number of 
cranial moulds, on which every con: n, lobe, or other part, 
1s distinctly marked by different colours, in acco with sex, 

and rece, M. Broca has also made the difference of 
palis d the eccl fucken “tn. mc 2d diia the 
subject of two interesting pa the former of which was laid 
before the society in Mai 
tions of Danbenton, who, as 


ru ri ieu constantly positive,” Pinned ty alist clans 
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negare. It is invariably so in‘European races, where the 
oscillate between 5?'.and — 39°. In the inferior 
races it may amount to *- 5°; in adult anthropokds on the other 
the minimum: is found as high as + 32, while in some 
g it amounted to + 45. In women the ochito-basilar 
pu Eom a t43 d ders then in men, 
ae eres rance etill continues to excite 
Messi tome I2, sér. 2, oF the Bulletins will be 
found a paper by M. Despcés, on the relation 
Beiwen. the brth-rate of & conntry and its enforcemept of 
immoral. ia comparing Belgium wilt receee cial 
immorality. In com Belgium with Franceea difficult 
: question suggests i fact, that while both countries are 
Tc an n fiber diei. and ium next to France 
has the lowest birth-rate, it has 279 legitimate births against 
every thousand married women between the ages of 15 and 50, 
although France has only 174 in the 1,000, The latter how- 
ever, the large number of 140 married women of those ages in 
1,000, while the former has only 105 in the 1,000. In 
on the other hand, before the enactment of any 
sanitary restrictions, 248 legitimate births were registered for 
every 1,000 married women of the given ages, (the proportion of 
married women from 15 to 50 being 133 in the 1,000). But 
"while in this county 120 for every 1,000 men marry between the 
age of 20 and 25, in Belgtum only 33, and in France not quite 
fhat number, out.of every 1,000 men marry at the same age. 
This later marriage of the men M. Des iegards as an 
important factor in the lowness of the F birth-rate. 









Lammat upon theisland of Guadelcanar, but from neither were 
any eruptions reported dunng 1378. 
eruption of ebruary, took place from the volcano. 

Isluga in Sogth America (lat. 19°10’, S), which mountain had  . 
been inactrve since I The oatbreak was accompanied by a- 
fearful earthquake, so great were the masses of lava ejected 
that the villages of Cariquima, Carima, Sotoca, and Chiape; all 
situated at more than five leagues’ distunce from the SOLA 
were completely destroyed by the incandescent streams. 

Smaller volcanic eruptions occurred from Mount Hecla (from 
February 27, to the end of Manet). from the Asamayama in Japan, 
from the Cotopexi near Quito (in October), from the Tepaco, 
the Sitna, and the Imalco in San Salvador. The eruptions in 
the Aleutian and Society Islands were of importance. 
In the volcanic series of the Aleutian the volcanoes on. 
Amukta, Tscheguink, and the Vsemidok volcano (almost 2,800 
metres high) on Umnak were in eruption. In the Society 
Islands, according to the report of Ca Evers, the islands of 
Raigtea, and Borabora were completely devastated by the 
action of volcanoes, 

At the com of the list of dere -eruptions Dr. Fuchs records the 


», 


mud with great noise. 
ously active, as the mud of Httle consistency, and freely 
permitted the ascending puis Apad The others had explo- 
slone fror Hma to ima, as the cater basti Waa E 
thicker mud, which prevented the pue. froti paming upwards 
until their tension was sufficiently and they eject e md 
in high rays. At the end of the year mud-eruption was still 
P with ungbeted force. : 
mumber of earthquakes reported during 1878 ium 
103. But amongst these there aro man complete earthquake- 
periods during which shocks and ions lasted with short 
intervals for hours, days, and even for several weeks in the same 
locality. If we would or could count all the separate shocks which 
occurred, a very high total would bereached. Thus in the com- 
paratively unmnportant earth: chat sioe inh aight | 
: of erapaca in the night — 





VOLCANIC PHENOMENA AND EARTH- 
QUAKES DURING 1878 


HE statistical review of volcanic phenomena 1878, 
which Prof, Fuchs has recently-pu and which forms 
the continuation of many previous statistical accounts of the 
same nature (see NATURE, vol. xv. p. 557, and vol. xviii. p. 241) 
shows. the unusually large number of Avv eruptions m the 
Gourze of the year. Most of them occurred in remote localities 
and gave evidence of the activity of volcanoes which were 
erally but little known, and which are all difficult of access. 
f is is true, however, that Mount Vesuvius also, the last eruption of 
which had taken place in 1872, bat which already during 1577 had 
shown symptoms of the re-ewakening of the volcanic 
entered into & period of activity on April 20, 1875. The 
: mountain ejected ashes, frequent alight shocks occurred, & thick 
column of smoke ascended, and at s end of September a scant 
. flow of lava took place. This increased during the night of Sep- 
tember 22-23 and the lava descended as far as the Atno del 
Cavallo; but afterwards the volcanic activity sank down into the 
ordinary solfatara state, which was ony. interrupted by little 
periodical explosions on October ir, the flow of little 
streams of lava from November 1 to No 
At the southern point of South America actrve and hitherto 
unknown volcanoes were repeatedly seen by passing ships, viz. 
on January IO and 18; one of them is mtuated upon the middle 
island in the English Narrows, the other on the South American 
continent in about 48* 56’ lat. S. ; this one was conspicuous by a 
majestic column of smoke, ejected from a high mow-clad moun- 
tain, and ming to a height of some 300 metres, 
pis gensiuir: Gamay pen gen T deers 
the well-known active volcanic island in the archi 
pelago of the New Hebrides On January 10, at 10 a.m, between 
the so-called Sulphur Bay and the old crater, à new eruption 
cone formed ; DOCS Wis gecom aid bya mighty maal 


waye which inundated a great te of its 
violence the eruption lasted ad aS ahort ame, ipe pan june 


or aan utra followed wich aiso a get damage, o 
cy ya another eruption heppened. Its seat was 
the lg na Birara, in the grou of New Britain, The 
of the island was completaly devastated, and its 
ed inaccesmble through enormous masses of pumice 
ae which covered the sex for many miles. Formerly, no 
yolcano had been known there. We have repeatedly referred 
to the masses of floating ce stonb in the vicmity of the 
So omon La SDd it id Captain Harrington reported, 
supe Dad to force thair WES for tuo or three days. It is very 

Re ble that this pumice stone orlginatel from the eruption on 

irura, and not from some submarine , & was generally Repeatedly shocks were felt in north-western Switzerland - 
supposed at the time of the occurrence. Itis true that there are | and at the south-west corner of the Black Forest. The firkt and 
two volcanoes in the Solomon Islands, the Semoya and the | more marked phenomenon happened on January 16, and con- 


earthquake on the island of Tanna (New Hebnda) lasted for 
Paa er A tobe Cai hs SUC- 
ceeded each other almost without interruption from October 4 
to November 19. 

The earthquakes were "most frequent in winter and autumn, 
thirty-nine occurring in winger, twenty-six in autumn, and nine- 
teen each in summer and sprig. 

The most violent and most destructive of all these phenomena 
happened on Jenuzry 23 in that district of Peru Bolivia in 
which the terrible earthquake of 1868 took place, The province . 
of Terapaca suffered more than any other. Here, with the 
earthquake of Ma 1877, which in violence was hardly sur- 
panel by that of 1868, a great and considerably extended period 
of frequentl “recurring oscillations had begun, amongst which 
the of January 23, 1878, was prominent byin tar: par- 
ticular force. At Iquique it began at 7.55 P.M., and 
continued d the wholo mght, As usus], ies cse 
tidal-wave did s ter damage than the 
and this was ithe cud at Arequipa Pid, Man 


s ou October “á; bcd 
epulis at San Sclvadon waa ala very niin: In the town of 
Incuz almost all the houses were destroyed, and many of the 
i tants perished, In the vicinity a number of es disap- 
peared entrrely. ‘The motion of the soil was first undulatory and 
ended with a terrible shock. 

Of pe earthquakes the „folowing must be mentioned 


On Jantary a8, about noon, an gy eae shook the north- 
western part of France and the south o land, It was par- 
ticularly distinct in Normandy, at Rouen, Havre, and Dieppe. 
veal fo PRECARI so eas thet several er 
were endangered. In Eng it between 11.45 
*r1.50 4.M., and,was observed at Greenw.ch, Léndon, Brighton, - 
Southampton, Cowes, and several other places, 
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sisted of several shocks separated by short intervals, These 
shocks were noticed at Basel, B Solothurn, on the Swiss 
aide of the Rhine, and at Lorrach, Schopfheim, Waldshut, &c., 
on the Badish bank, They recurred at Basel on Jgnuary 17, 
and on March 29 they were again felt in the whole areg described, 
and then even at F'resburg and Strasburg. 

Other instances of repeated earthquakes are :— 

Innsbruck (January 3, 10, 11, February 2, August 9). 

Gross Geren (January 2, March 25). 

Lisbon (January 26, 27, June 8). 

Piemont (repeated shocks en November 25). 

ople, Ismid, and Brussa (continual shocks from 

19 to end of Ma 


). 

The damage done by the last-mentioned on at Ismid 
and Brussa on April 19 was very considerable; the little town 
of Esmé was quite destroyed, and many inhabitants lost their 
lives, The English fleet, which happened to be anchored in the 
Bosphorus at the time, noticed the oscillations, and on board of 
one of the ships it was believed that the others were 
So and consequently looked out for shelter. 

remarkable by its violence than its enormous extent 
considering its intensity, was the Low-Rhenish earth e of 
A 26. The observations in this case were un y exact 
and numerous, which gives additional interest to the occurrence. 
It began about 9 A.M., and was best observed in the city of 
Cologne, Here it conmsted of an undulatory rising and sinki 
of the ground, which increased in intensity to such an extent 
that some M began to okciflate ominously. On the 
cathedral tower the ex bell struck several times and the 
wareri pilars in SE (rone Edi etes mch a panir 
among the tion, that all rushed ont. In man perta ò 
the aty the walis of houses showed cracks, At the e of the 
oscillations a dull subterranean noise was heard end a second 
shock was observed by many persons. In almost all localities 
in the Rhenish Province, from Cleve and Emmerich to Kyllburg, 
Ottweiler, and Montjoie the observations of the phenomenon 
were similar to those made at Cologne; the same was the case 
on the opposite bank of the Rhine, at Dusseldorf, Wiesbaden, 
Munster, and other places. At Aachen inc NES five 
distinct shocks were noticed ; at Elsdorf (on the Neuss-Düren 
Railway) no less than eighteen until the morning of A’ 27; 
sand ut Daren end Bui their number was but ‘little ow this 
figure. 


The area struck by the fint shock, on August 26 at 9 A.M., 
ms bise over 4000 geographica! square miles, as ita 
utin es be indicated as follows Dea eh and Henover 
in the no pc on the Maln ABT Mi t in the 
Odenwald in the south-east, Strasburg, Paris, and Charelville in 
fhe south, Lidge and Brussels in the west, and Utrecht in the 
north-west, 

Prof. Klinkerfues has collected the most reliable observations 
of time and reduced them to the meridian of Paris, According 
to these calculations the earthquake happened at Cologne at 
8h. 38°7m., at Sines et 8h. 39°9m., at Gottingen at 
8h. 40'gm., at Hanover at Sh. 42° at Parisat 8h. 45°om. 
TE the point of the ions gcoording to number and 
intensity of the shocks be supposed to have been situated about 
a5 phical miles to the west of Cologne, the above indica- 
tions of time give a velocity of the earthquake in the ground of 
6°78 phical miles, with a probable error of + 0°48 miles. 
The de of the original starting-point is unknown. Prof. 
Klink ls of opinion thet it laid between 6'3 and 8°7 geo- 
graphical miles from the surface, It is remarkable that the 
phenomenon wes only noticed at the surface, and was all the 
more intense the higher the obeerver was above the ground. 

observations were made both &t Cologne and at Hanover, 
which show that the oscillations were far more considerable in 
the upper storeys.of houses than in the lower ones. At Rem 
the shock was so great on the upper floor of the school- 
that teachers and school-children rushed terrified into the street, 
while on the ground floor the phenomenon was hardly noticed ; 
the workmen on the towers of Cologne Cathedral saw the scaf- 
folding oscillate to such an extent that they feared for their lives, 
and a water-tank on the vault of the choir was almost entirely 
emptled, . Yet not one of 1,100 miners working at a depth of 
300 metres at Altes-en noticed the least shock. 

Foral tim afterwards shocks occurred at Elsdorf and 
Buir. At the latter, place they were observed on August 26, 27, 
a 29, September 2, October December 3 and 10.* Álso in 

Places of the same area the shocks were repeated, so at 


Remsgen rupes 3), Wiesbaden (September 14), Osterroth 
&nd Crefeld (September 18), Cologne (December 10), Luxemburg 
Namur (December 15). H 
With almost all earthquakes of slight intensity it is very diffi- 
cult to determine to what class of earthquakes they belong. 
Thus in the Low-Rhenish earthquake no symptom points to any 
particular cause. We mày surmise volcanic influence, because 
the most intense and most numerous shocks occurred near the 
north-western slope of the Efel- ; but with perha 
greater reason we may look for the cause of the phenomenon 
RHeno-Belgian coal district, Altogether the earthquake of 
PUE 26 saéna to be Does Iink in a great earthquake- period, 
which for some years pest has been lasting changea in 
the coal-deposits of that neighbourhood. e names of Herzo- 
peu Kohlscheid, Eschweiler, &c., recur in every one of Dr. 
uchs's yearly accounts, and apart from numerous weaker oscil- 
lations of small extent, considerable earthquakes occurred in this 
district from September 28 to November 12, 1873, and on June 


24, 1877. 








UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

IT is stated that the draft charter of the pio Victoria 
University has, in accordance with the request of the Loids of 
the Privy Council, been submitted to that y. According to 
this the University would have the power of conferring 
upon all persons, whether male or female, who have pursued a 
regular course of study in any of its colleges and passed its exa- 
munations, all degrees which can be conferred by any other 
Uni of the kingdom, with the exception of medical 
degrees, the Privy Council having declined to confer power as 
to these at a time when legislation on the whole subject of 
medical degrees and the power for the practice of 
medicine has been pro to Parliament and still remains 
unsettled. The charter, it is stated, contains provisions for 
establishing a convocation of graduates of the University, with 
appropriate rights and functions, 

IN the late Higher Local Examinations of Cambridge Unl- 
veraity,! iology and Experimental Physics were ced as 
separate subjects in Group E for the first time, One student, 
Miss A. Johnson, of Cambridge, passed in Physics, and out of 
sixteen who entered their names in Physiology, in which sabject 
Mr, J. N. Langley, Fellow of Trinity College, was exammer, 


eleven bat -no candidate obtained the mark of distinc- 
tion. Only three peated in Zoology out of eighteen candidates ; 
but two were distinguished ; the fallures were about three-fifths 


3 
of the thirty-four candidates in Botany, and three obtained dis- 
tinction. -two in Geology and Physical Geo- 
graphy, five obtaining the mark of distinction. In the first class 
of Gronp E four students are placed: Miss C, E. Cross, edu- 
cated at 56, Regent Street, a es ed in 
Botany and Geology, and enon in ; 


Passavant, of De la ouse, Leeds, is distinguished in 


is 

pues in Phys ; Miss M. A. Broadhurst, Liverpool Col- 
ege for Girls, die Brae in Geology and Chemistry. Six 
passed Second Class in Group E, and twenty-eight were placed 
in the Third Class, to attain which passing in one subject is 
required, no more than three to be taken in any one year; others 
may be taken in ent yeas, In Group C (Mathematics) 
only two obtained ion, namely, A, G. Lee, Dedham, 
Essex, and C. E. Oldaker, Chesterton Road, Cambri and 
eight obtained a First Clams. The award of Scho ipe 
dependent on the results of this examination has not yet been 
known. 

ABOUT three years ago publicity was given to & propo.al by 
Mr. Holloway, of Oxford Street, to pd sven a considerable 
amount of money in the erection of a co 4 for the higher 
education of women, Since that time Mr. Holloway has pur- 
chased about ninety-five acres of land at Eg! near Varga 
Water, known as the Monnt Lee Estate, and vested the 
same in trustees, Before deciding upon the form of the build- 
ing, Mr. Holloway and" his architect, Mr. W. H.*€roasland, 
collegiate institutions in Europe, and during 
the past year the plans and cations have been completed. 
We now learn that & contract has been actually signed by Mr. 
Holloway for tffe building of the College within four years, the 
contract price being upwards of 250,000., exclusive of fittings 
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and furniture, The aiding wil be in tho rr 

quadrangle; 10 feet eant to ment; an 350 feet north 

ha main main buildings-Will be five storeys in height, ‘and 

there will bp clohtera To fes in in width on two sides of each 

The style is to be that known as French Renais- 

voee Dakia ie in Portland stone and red brick. 
object scope of 

aoe Mr. Holloway has had the advice and assistance 

| Interested in the education of women, 


a 
i 
1 
ids 
n 
i 
TH 
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egos. The governing body mil consist o 

„to bea y by the Univer on anal partly 
” by D of London, and T is Hipelated (uate catal 
‘portion shall al be women, Religious opinions are not in 


psp ee 
$ oe a Gates. Was or ae: ened ee 


sx By aag existing anirai; Instead of being regulated 
ns and methods of former ages, the system of pee 


should be mainly founded on studies and sclences which the ex- 
has shown to be most valuable and as 


=o c ELE intellectual and social requirements-of stu-: 


will, therefore, be empowered to provide 
ject or branch of knowledge which shall 


o professor will 
; his or her religious 
is not to be The 


of the end his agreed to provide an endoirmeak find 

of 100,900., In addition to any fund that may be derived from 

the sale of such portion of the Mount Lee estalo as may not be 
for the purposes of the college, 

Tu following is the list of candidates successful in the. oom- 

petition for the Whitworth Scholarships, 1879, in connection 

with the Science and Art :—John Hardisty, engl- 


gmechanic ; mes fo Harris, engine fitter; Thomas E, Sabk- 
fiel mechanic ; fs A. ln nee epee As the 
fi pep d sicnt 
Mr, Henry S. H, Shaw hes reocved the Brat piss of 200, 
, M ru corde decis aee 
cee c Siberian university at Tomsk will be defnitel 
ca for thë term of dui ui Th» Crarewitch has 
Bh tendon of being present insugüration, 


the conclusion of the session In Jones Hopkins University, 
m cu ad ellows appointed for 1879-80, 
twelve were in ph sclenco, all of them. 
rae eder eatis than tie T eder: them being 


from the U of Tokia pas ic ‘spirit of the 
«president ol eee is ahown i de. act that they have 
` 500 dollars to be divided as scholarships to two 


e hav been the subject of great’ 


to time most suitable for the education = 


will be the fourth 


esapeak 
The United States 
S. F. bated, ind the Maryland 
T.B.F CO-0 o in 
Hinges Cairo. x 
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ofa journal of philology, to 
under the editorial control of Prof, Gilderaleeve. ' S 


Fish Commission, und 
ETE 


` 


-SOCIETIES ihe ACADEMIES 


_ Acadamy of Sclances, Augur 4M. Danes in the cat 
The following papers were read :—On tho recent tornado in 

the United States, and on records of 
observations of whirlwinds, by M. ees Rama: 


Beets a ani onze sede arid res e Senden d 
and circulating effects produced 





Buffon’s and S 


Remals by MISC 


of the ae pem f the heart 
Bowillend. —On the origin of, , 
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WEATHER CHARTS FOR.THE NORTHERN 
HEMISPHERE 


WE present to our readers with this number a copy 

of the latest work of the United States Signal 
Office—the Monthly International Weather Chart of the 
Northern Hemisphere based on simultaneous observa- 
tions. The copies are the first published for distribution 
in Europe, and are at our request furnished from Wash- 
ington. The work marks an important step in meteoro- 
logicalprogress. The origin and purposes of the chart 
and its connection with others are sufficiently set forth in 
the following extracts from the Annual Report of the 
Chief Signal Officer to the Hon, Secretary of War of the 
United States :— 


“The proposition adopted at the congress of persons 
charged with meteorological duties, assembled at Vienna 
in 1873, and to the affect that It is desirable, with a view 
to their exchange, that at least one uniform observation 
of such character as to be suited for the ion of 
synoptic charts, be taken and recorded daily and simul- 
taneously at as many stations as practicable throughout 
the world, has continued to have practical effect. 

* By authority of the War Department, and with the 
courteous co-operation of scientific men and chiefs of 
meteorological services representing the different coun- 
tries, a record of observations taken sup simultaneously 
with the observations taken throughout the United States 
and the adjacent islands, is exchan semi-monthly. 
These reports are to cover the territorial extent of Algiers, 
Austria, Australasia, Belgium, Great Britain, 
Central America, Denmark, France, Germany, Greece, 
Greenland, India, Italy, Ino Ja Mexico, Morocco, 
the Netherlands, Norway, Bengal Russia Span, 
Sweden, Switzerland, Turkey, Tymis, British North 
America, the United States, the Azores, Sandwich 
Islands, Malta, Mauritius, West, Indies, South Africa, 
and South America. x 

“On July 1, 1875, the daily issue of a`printed bulletin, 
exhibiting these international simultaneous reports, was 
commenced at this office, and has been since maintained. 
A copy of this bulletin is furnished each co-operating 
observer. The results to be had from the reports thus 

' collated are considered as to be of especial importance. 
The bulletin combines, for the first time of which there 
is record, the labours of the nations in a work of this 
kind for their mutual benefit, There is needed only the 
assistance to be had from the naval forces of the different 

wers (thdt of the navies of the United States and of 
Bo being as heretofore related already given to 
extend the plan of report upon the seas) to bring more 
fully within the scope of study observations practically 
extending around the northern hemisphere. is end is 
to a great extent already attained. 

“In this connection the office ‘has to acknowledged the 
cordial and valuable co-operation of the meteorological 
services of the differents countries, represented as 
follows :— 

** Algiers, by General Teissier, Commandant Supérieur 
du Génie; Austria, by Prof. Dr. Julius Hann, Director 
of the Imperial and Royal Central Meteorological Institute 
at Vienna; Belgium, by J. C. Houzeau, Director of the 
Royal Observatory at Brussels; Grea» Britain, by 
Robert H. Scott, F.R.S., Secretary of the Meteorological 
Council, London; Alexander Buchan, M.A., F.R S.E. 
Secretary of the Scottislt Meteorological Society, Edin- 
burgh, and the respective observers; Costa Rica, by 
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Señor Federico Maison, Director of the Central Office of 
Statistics and Meteorology; D by Capt N. 
Hoffmeyer, Director of the Royal Danish Meteorological 
Institute at Copenhagen ; France, by U. J. Le Verrier, 
Director of the Paris Observatory, Prof. E. Mascart, 
Director of the Central Meteorological Bureau of France, 
and the respective observers; any, by Prof. Dr. 
Geo. Neumayer, Director of the German Naval Observa- 
tory, Hamburg; G: by Prof. Dr. J. F. Julius Schmidt, 
Director of the Royal Observatory at Athens; India, by 
H. F. Blanford, Meteorological rter to the Govern- 
ment of India; Italy, by the Minister of Agriculture; 
um and Commerce, and the respectivo o 3; 
Japan, by the Imperia] Meteorological Observatory, and 
the Imperial University of Toke 
Señor Mariano Barcena, Director of, 
logical Observatory in the City of co, and the - 
tive observers; Netherlands, by . Buys Ballot, 
Director of the Royal Meteorological Institute of the 
Netherlands at Utrecht; Norway, by Prof. H. Mohn, 
Director of the Royal Norwegian Meteorological Institute 
at Christiania; Portugal, by J. C. de Brito Capello, 
Director of the Meteorological Observatory of the Infante 
Don Luiz, at Lisbon; Russia, by Prof H. Wild, Director 
of the Imperial Central Physical Observatory of Russia, 
at St. Petersburg; Spain, by Antonio ilar, Director 
of the Royal Observatory at Madrid, and the respective 
observers; Sweden, by Prof. R. Rubenson, Director of 
the Royal Swedish Meteorological Institute at Stockholm, 
and of Dr. H. H. Hildebrandsson, Chief of the Metero- 
logical Division of the U Observatory ; Switzerland, 
by Prof. R. Wolf, Director of the Mic d at Zurich, 
and of Prof, E. Plantamour, Director of the Observatory 
at Geneva; Turkey, by A. Coumbary, Effendi, Director 
of the Central Observatory at Constantinople, and of 
Prof. C. V. A. van Dyck, Superintendent of the Lee Ob- 
servatory at Beirut; Canada, by Prof. G. T. Kingston 
Director of the Magnetic Observatory at Toronto, and 
Superintendent of the Meteorological Office of the Do- 
minion of Canada, and the respective observers; United 
States Navy, by Navy Department, through Rear-Admiral 
Daniel Ammen, and Commodore W. D. Whiting, U.S.N., 
Chiefs of the Bureau of Navigation; and by individual 
observers at other points, 

“The Office has to regret the death since the date of the 
last annual report of the following distinguished co- 
labourers in the work :—Urbain Jean Joseph Le Verrier, 
Director of the Paris Observatory, Prof. Ernst queter 
Director of the Royal Observatory at B Prof. 
Edward Heis, of Munster, and Prof. Pietro Angelo Secchi, 
of Rome. 

“A number of observations taken on vessels at sea to 
complement the synchronous reports of the service, and 
at the request of the department, have been received on 
the form vided for the purpose, paper 49. Their 
utility is evident in the study of storms approaching our 
coasts or which endanger vessels sailing from our ports, 

“The co-operation of the navy of the United States in 
the taking of observations simultaneously with the EM 
adopted at this office, wherever naval vescels of the United 
States may be, as assured "i the general order of the 
Secretary of the Navy, dated December 25, 1876, has 
largely incieased the data of this class. This co-opera- 
tion has been skilfully rendered by the Navy Department 
and the United States Navy, through the Chief of the 
Bureau of Navigation. 

“The people of the United States are thus the first 
nation whose army and navy co-o te, as armies 
and navies should, under official ers, in the taking of 
simultaneous observations wherever the forces may be. 

* In view ofthe existence of the system of simultaneous 
reports to be made at sea by the vessels of the naval and 
commercial marines of the United States and other 
nations, and to provide for i.s extension, carefully tested 
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barometers of the best make have, sincs the date of the | whether any notable disturbance exists at sea and where 


last annual report, Been prepared and located, as stand- 
ards, at the ports of Now York and San Francisco. 

“These barometers have been publicly located to afford 
means for comparison of the ships’ barometers of the 
. shipping of all nations. The instruments, while carefully 

guarded, are easily accessible. Public notice is given of 
location, and a sergeant of the Si , Corps attends 

daily to give information and to e chamge of any 
(Pine yr ea which may be brought for comparison 
aper ' 

“The standard barometer for the use of shipping in the 
Atlantic Ocean is located at the Maritime MIRA in 
New York City; the standard barometer for the use of 

shipping in the Pacific Ocean is located at the Merchants’ 
Exc in the city of San Francisco. 

“The officers of the Si Service at the different cities 
and ports of the United States and upon the sea-coast 
offer every facility and aid in their power to the vessels of 
any nation. 

With the plans for charting now adcpted at this office, 
and with the reports now received here, it appears that 
the meteoric changes occurring over a great portion of the 
continents north of the equator can be charted with an 
accuracy sufficient to permit careful ard valuable study. 
This ing to be of the best attainable value, must be 
supplemented from the records.of observations had or the 
seas. A ship at sea becomes one of tke best of stations 
for a simultaneous system. The value of the record is 
enhanced by the change of the ship's Iocation occurring 
within d Ten LE "There is no sea- 
going vessel but which carries human life, and each ought 
to carry by compulsion, if need be, meteorological instru- 
ments, e smallest craft, in caring for its own safety, 
may use them enough to add to the value of the most 
extensive record. "There is no nation without interest in 
the work proposed to be based upon exchanged simul- 
taneous reports, and none has hitherto hesitated, when 
the subject has been properly to aid in a duty 
which, so easily done as to require very little effort on the 

of any one person, has for its object & good to man- 

ind. The work cannot, from its rature, be for the 
selfish good of any section: 

* A number of the great steamship companies, foreigu 
and domestic, operating the principa. commercial sea- 
routes, have promised and give -heir powerful in- 
fluence and aid. 
. Nord cx has pee eration of Wile Mail 

teams ompany, through its agents, i Blan- 
chard and Co,; the White Star Line, through Its agents, 

Ismay, Imrie and Co., Liverpool, and R. J. Curtis, New 
. York; the Occidental and Oriental Steamship Company, 
through its president, George H. "Bradbury; the North 
"German Lloyd, thro its A. Schumacher and 
Co.; the American Steamship mpany, through its 
president, H. D. Welsh; the Red Star Line, through its 
president, James A. Wright, and the Allan Line, through 
its agents, A. Schumacher and Co. 

“The United States bear, in the cases of all maritime 
observers co-operating in this system, all for 
forms, pos &c., when so desired, and not infre- 
quently, and, w necessary, loan the required instru- 
ments. 


“The number of observations made daily on separate 
vessels at sea is 100 (Paper 13). 

* Research has y gone far enough to indicate the 
paths by which, if it cannot be directlv predicted, it can 
at least be studied, to learn what sequences to follow 
conditions reported on or near the eas-ern coast of Asia, 
or on the Pacific, will be found on our awn western coasts. 

* Similar studies will have reference to our owp southern 
and eastern coasts, and* to the westerrf*coasts of the 
European continent. The time canrot be far distant’ 
when vessels leaving any Atlantic port may be informed 


D 


"chart accompan 


it is likely to threaten the voyage. . 

“ The establishment of permanent ocean stations in lines 
tra the oceans over or near the telegraphic cables, 
and in t phic communication with either continent, 
is not considered impracticable, and has been referred to 


ina preceding tepore 
“There is reason to hope that a has been 


made which will eliminate from the study of practical 
international meteorology some of the difficulties hitherto 
encountered. : 

* There are grounds to hope also that the 
conditions and thanges of condition can be 
sufficient accuracy over any extent of the earth’s surface. 

“Tf the hope has fruition, meteorological barriers will, 
as against study, practically cease to exist. ` 

** À copy of the International Bulletin herewith (Paper. 
27) exhibits the character of the international reports, 
and that of the information had from each station. The 
ying this bulletin shows as nearly as 
practicable the location of the stations, and foreshadows 
the duties and reports had from them will make prac- 
ticable. The number of stations reporting increases. 

“While the stations are gowded in some localities, each 
is useful—each serving to check the work of the other, 
and each aiding to close the gaps the failure of other 
stations might sometimes cause. The work is not likely 
to be abandoned by those in the different countries who 
have taken part in establishing it, and who share its 
benefits. If it serve no other purpose than to maintain 
as it does, the pleasant co-operation of those 
with the meteorological duties of the different countries, 
it would be of value. It is hoped that by systems of ob- 
servations thus extensive, generalisations may be had to 

ermit the announcement of meteoric changes for periods 
Fonger in advance than have been hitherto practicable. 
Vie M number of daily simultaneous observa- 
tions now ein foreign countries is 293. "The total 
number of stations on land and on vessels af sea from 
which reports are entered in the bulletin regularly is 557. 
The co-operation of the different nations MET by this 
plan of exchange, as above described, renders the addi- 
tional cost to the United States of the grand system: of: 
reports it makes possible but little more than that of the 
cost óf the tio, paper, and binding of the In- 
ternational. etin -and the accompanying charts, a 
cost which would have to be met in great part for the 
roper preservation of the records themselves even if the 
palletas were not distributed. 

“The Chief Signal Officer is gratified to announce in 
this report that the work of the collection of the reports 
of international simultaneous observations, carried on in 
foreign countries in co-operation with the United States, 
as well as within the territories of the United States and 
upon the seas thus above referred to, has in the year 
just passed so far ed as to have attained one 
principal result for w. it was set on foot. On joy I, 
1878, it became possible for the first time in the history 
of this office to commence the issue, on that date, of a 
daily international weather map, charted daily and issued 
daily, each chart based upon the dois esae f upon the 
International B in of parpena ps A of similar 
date. The charting extends around world, and 
embraces for its area the whole northern hemisphere. 

“The daily issue of a of this “kind, thus daily 
issued for the first time by the United States, is without 
a precedent in history. It exhibits the co-operation, for - 
for a single purpose, of the civilised powers of the world 
pire of the oe desi 

e stu charts make e, improve- 
ment which Mill come as the exl spes emit aed ‘the 
area of «he chart is better filled with reports of observa- 
tions ay RAM are fully appreciated or scien 
tific men. questions as to tho translations of storms 
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from continent to continent, and of the times and direc- 
tlons they may take in such movements; the movement 
of areas of high and of low barometer; the eonditions 
of temperature, pressure, and wind-direction existing 
around the earth at a fixed instant of time, permitting 
thus the effects of day and night to be contrasted; the 
distribution and amount of rainfall, and other studies, 
many and valuable, only ested by this enumeration, 
may be by such studies settled. It seems not impossible 
that in the future questions of climatology, and perhaps 
others bearing upon the prediction of weather changes 
far in advance of the time at which these changes may 
happen, or questions of the character of coming seasons 
even, may be answered by the researches these charts 
will make practicable. 

“The very great aid and material furnished in this 
elaborated form gives to the search for generalisation, or 
for data in the support of theories, was referred to in the 
last annual report. In frequent cases little more than 
collation is necessary. 

“As a means of better combining the work and the 
interests of the several nations; of certainly securing that 
co-operation at sea which will enable the lines of the 
charting to be drawn as fully and as well over oceans as 
over continents; and which will give the world ultimately 
& knowledge as practical of the movement of areas of 
disturbance in the midst of the seas as is now had of 
such movements on some continents, the undeitaking 1s 
of much importance. 

“Tt is an advantage of the charting draughted from 
simultaneous reports that studies by normals, not possible 
in any other way, can be made. The normal pressure, 
temperature, &c., arrived at from observations taken at 
any one place, at the same anda fixed instant of time 
every day, become established as to that place and time 
with accuracy. Many causes of error are eliminated. 

“The intercomparison of these normals mth the normals 
taken at other places simultaneously with the first and 
under the similar condition that the normals to be found 
for those places are to be from observations taken at those 
places at a fixed time and on every day, gives results 
reliable and different from those to be had by the use of 
normal readings airived at in *any other manner. 
Normals for the year, for the season, and for the month, 
may be determined by such procdure. The comparison 
of such normals will show in the case of abnormal changes 
in any district or section for any season whether and how 
they are compensated by compensating variations else- 
where, There are interesting studies as to what sequences 
there may be to follow such atmospheric variations 
occurring over any region or country—either in that 
region or country, or elsewhere—and how and where the 
compensating variations occur, and with what concomi- 
tants or sequences of meteoric changes. : 

“There 1s the hope to gain in this way or by studies 
such study will suggest information to affect the com- 
mercial and agricultural interests of the world. 

“There is the further hope that as it is more fully 
1ealised by the different peoples, how close in the future 
the practice of such investigations draws, each member 
of the family of nations will find its own interests in 
labours of this description, and draw more closely the 
bonds and join with ener n a work which has so begun 
to connect them. The un qtsking world-wide in extent, 
is capable of rendering a w rld-wide benefit," 

The chart before our readers bears information condensed 
from thirty—one for each day of the month—of the world 
weather charts above described, and exhibits one path of 
study to be pugsued. It shows for one month the lines 
of mean pressure, mean temperature, and average wind 
direction on land and sea within the limits of civilisation 
on the Northern Hemisphere. The appearance of the 
map marks the commencement of the first actual and 


current study of the atmosphere of the whole Northern 
Hemisphere for practical use. : 

It will be noticed from the Report that the Chief Signal 
Officer, General Myey, while pressing forward month 
after month his plan, commenced on the American Con- 
tinent nine years ago—in 1870—of mapping by weather 
charts and simultaneously the Northern Hemusphere, 
and fixing "its success, reaches out a helping hand to 
every people. The Report asks all nations to stand side 
by side with the United States in carrying forward the 
work now maiked out, and announces that so far as the 
United States is concerned the least of the co-operators 
shall receive the perfected work as fully as the greatest. 
Every separate observer or ship at sea co-operating in 
this work receives a copy of the chart he has helped to 
make. Aside from any national benefit the work is to 
benefit the human race. 





THE BRITISH ASSOCIATION 


HE Forty-ninth Annual Meeting of the British 
Association was opened yesterday at Sheffield, 
under the presidency of Prof, ,F.R.S. The new 
secretary, Mr. J. E. H. Gordon, has made several inno- 
vations m the conduct of the business of the Association 
which, when fairly established, will no doubt be decided 
improvements. 

At the end of last week all the arrangements for the 
meeting were in an unusually forward state. Circulars 
had been sent to every member of the Association, and 
all the more prominent members who had replied have 
been well provided for by private hospitality, unless 
they desired to be otherwise accommodated, It is ex- 
pected that the M C E 

od one. At all events, no efforts have spared by 

e town of Sheffield to make it so, and the local secre- 
tanes and other officers have been at their posts from 
soon after eight in the mornmg to late ey evening. 
A handy Guide-Book to Sheffield and its neighbourhood 
has been compiled for the ialuse of those attending 
the meeting of the Association. 

There be an excellent display of all the more recent 
scientific inventions at the second soiree given by the Local 
Committee on Tuesday the 26th, Independently of the large 
number of excursions arranged for Saturday the 23rd, 
and Thursday the 28th, most of the leading manufac- 
tories will be opened to the members, or be visited 
by parties invited for special days. The Firth College, 
ne aut to the town of Mr. Mark Firth, will now be used 
for the first time, and will be found admirably adapted 
for the reception-room and offices. It is to be formally 
opened for educational purposes in October by Prnce 
Leopold. At one time much anxiety was felt with refer- 
ence to this building. Thelong and severe winter delayed 
operations so much, that but for subsequent great energy 
it could not have been finished for the meeting. For the 
last two weeks it has been used for the temporasy offices 
of the Association, though the secretaries and others 
have been compelled to carry on their business along 
with all sorts of workmen, If, as originally fixed, the 
meeting had commenced on August 6,it would have been ` 
almost impossible to have used the college for the recep- 
tion-room. 

The Local Committee have had a good deal of 
trouble, we believe, in the matter of lodging $ccommo- 
dation; but this has happily been surmounted. The 
citizens of Sheffield have most liberally responded > the 

uest for hospitality, and special arrangements have 
been made for the adequate refreshment of members 
who conscientiously attend to the ee and appetising 
work of the Sections; for it seems Sheffield is rather 
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Be ped with hotels and restaurants. The list 
of ons seems unusually large, there being twenty- 
four in all for Saturday the- 23r, and Thursday the 28th ; 
all the ‘arrangements for these bespeak the greatest 
thoüghtfulness ‘for the ort df the members On 
Friday ‘evening; the 22nd, a twilight exhibition of 
Bessemer. ‘stéel níünufactüre is to be shown to 100 
members at the Phoenix Bessemer Works, Iccles,-Rother- 
' ‘and on ‘Wednesday next Nunnery me d'rarke 
Collieries will be visited. -  . 

Ample entértainment has beeh .arran fori in the way 
"of banquets and conversasiont; and on Sunday the Arch- 
bisho i York and Canon Tristram are to preach in the 

Parish Church, Altogether: the Sheffield meeting pro- 
mises, if not to be unusually large, to be thoroughly 
"satisfactory. so far as local arrangements go. 


INAUGURAL ADDRESS OF ProF. G. J. ALLMAN, M 
F.RS.S.E and E., M.R LA., 1:5. afin en 


unter vacatpu eter iam Qm 
‘oc on the one hand there is risk that a presidential 
TES be too s for an audience n large and 
ville on other hand it may treat too much of 
Geneialies to take hold of the sympathies and command the 
-attention of the hearers, 
It may.be supposed that my bject should have been 
Gy tis pt ana totes of the town w ‘hes 
ht us together ; fet Tier cofvineed Dit e waker li caly 
the Qu Fons ore eit o putes a eer 


vey different a field., 
am 


4 LLD., 


iis cee 


-have “become developed with such marvellous pedo 
Srl tats os become mterwoven with our Bs 
life, as the warp cy Anicius bétail Sie eae 
Such jubes inis Da left to ‘other lers of this chair, from 
nr a T ae I could not pretend 

them ; ib Eps neal hss 
a. rice which my own studies have 


Ta 2 eu - uh Pits f 
J knqw that present from. whom I havo 
no rig Pa E merion su cedn e which would 
in with such an amount of elementary treatment 
as can alone my subject intelligibly before them, and my 
fellow-méinbers of "the British Asmociation who have the cn 


f novices in that department of with w. 
qt n oe eT bikes acl myself 


PEnio 
mainly‘to*thoae for ie teat dea at research on which we are 
about to enter has now been opened for the first time. : "tS 


I hate effin, “as the 


jer us whose 


rere ds the 





soe of the tence: i ed of the animal: 
semi-fluid, 


the naris of Sarcode, 'A similar substance In. the oells 
of was studi Hugo von Mohl, and named 
by £Protoplízm., It remained for ‘Schultze to demon- 
strate that the of gnimals and the protoplasm of plants 


confirmed by subi research, and it hds further been ren; 

deed certain that same, protoplasm Iles at the base of all thé 

MM I MI 
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‘tralisation "id the whole!d of biological sclence, : - 


ore, that Iscannotdo: better than call your attention to 
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some of the more .results of these inquiries, and en- 

deavour to give some knowledge of the properties of. proto- 
endeof the pert it plays in tho two: great kingdoms of 
nature, 

As has just been said, protoplasta lies at the base of every 

vital Tt is, as Huxley has well expreased it, *'the 


. p - Wherever there 1s life, fróm its lowest 


* 


wherever there 
coextenstre with the 


manifestations, there js mm eria 
of oh 
what the ether {s to the 
hypothetical conception, 


the chemist. ma analyze in his laboratory, the 
beneath microscope and his dissecting 


lon of protoplasm is very com 


has not been exact! koweta, bë 


narrow liquid threads, hich my ene simple, or may divide 
Into es, each folio its own independent, course ; or the 
streams may flow one into other, as streamlets would flow 


into rivulets and rivulets into rivers, and this not only where 
adits gual: ia re ei PARÀ otricall 


ee it spreading "out on 
se into a tn qi ‘stratum, and again dra em 
the narrow 
this without eny 


which hed at first ° 
obvious impulse from wifhout whi dd 
send the ripples over its surface or set the streams flowing from 
its margin. it js certain that all these phenomena are in 
response to some exerted on it by the outer world, they 
are such as we never meet with in.a simply. physical fluii—they. 
are spontaneous movements 1esnlting from coi ena 
from its essential constitution as Tatter. 
Examine it closer, E uni ene 
through it 


your microsco pe—you pro 
countless multitudes Duis Baa minute gianules; but you 
and, whether contei 


e edo ME ECC ET wil find 

mle uad ou n tow 
erm organisation can be You De Ben a 
Low Leg denne which, if not absolutely homogeneous, is 


t powers of i 


‘which T havo tins endeavoured to ineo for youn 
ottlines to oplasm in - 
aspect, § ener auibus Droit Rie. andres 
ED Ie Ui tae Ci OH 
to the further consideration 


and I propose now, before 
of the place and p of in nature, to bring before 
you-some definite ples’ of dads eos as aro actually 
P a oF E : 

"quantity of a dredged in, the 


mae yd 
of the exp 
e on eterna! ee Ed 
exhibiting, wlien examined on tbe s movements, 
and -as being obviously endowed by Prot B me 
in were. phate Bey, 

fecere 1 tito come of prbtoplasm, 7 ei Fea ud 
must thus in a living state extend over wide areas of sea bottom. 
To tilt wonders dni. Hurley gere tHe name of Dachyhn 
aeckelri. 
Bathybins has sine; been stbjected to an exhansiiye exunjns- 
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Hon by Prof. Haeckel, who believes that he is able to confirm 
in all points the conclusions of Huxley, and sirives at the 
conviction that the bottom of the open ocean, at depths below 

ooo feet, is covered with an enormous mass of living proto- 
Pica; wile lingers uere da the eim est and most primitive 
condition, having as yet acquired no definite form. He 
that it mey have ed by spontaneous generation, bat leaves 
this question for future investigations to decide, 

The reality of Bathybius, however, hes not been universally 
aceepted. In the more recent investigations of the C. er 
the explorers have failed in ther attempts to bring 
evidence of the ‘existence of masses of amo proto 

over bed of the ocean. They have met with no 

trace of Bathybius in any of the ons explored by them, and 

believe that they are justified in the conclusion that the 

matter found.tn the dredgings of the Porenpine and preserved in 

spirits for further examination, was only an morganic precipitate 
due to the action of the alcohol. 

It is not ird to believe, however, that the v 
investigations of Huxley and Haeckel can be thus of, 
These, moreover, have received strong confirmation from the 
still more recent observations of the Arctic voyager, Bessels, who 
was one of the explorers of the ill-fated Polaris, and who states 
that he dredged from the Greenland seas masses of living un- 
differentiated protoplasm, Bessels assigns to these the name of 
ee but they are puis, a indistmguishable from 
the Bathybius of the Terane Further ents against the 
reali ol Bathybius will ore be nedal before a doctrine 

ed on observations so carefully conducted shall be relegated 

to the region of confuted theses. 3 
then, that ybhus, however much its supposed 
wide tion may have been limited by more recent re- 
searches, has a real existence, it -us with a condition of 
matter the most rudimental it ia le to conceive, No 
itself in this formless 
slime, Even the simplest individualisation 1s absent. We have 
a living mass, but we 
lt is living matier, brit we can scarcely call it a living being. 

We are not, however, confined to Bathybius for examples of 
peetepiaum in a condition of extreme simplicity, Haeckel has 

‘ound, inhabiting the fresh waters in the neighbourhood of Jens, 
minnte lumps of protoplaxm, which when placed under the 
microscope were seen to 
being in a state of perpetual change, caused by the protrusion 
from various parts of their surface of broad lobes and thick 
finger-hke projections, which, after rem#ining visible for a time, 
would be withdrawn, to make their appearance agam on some 
other pert of- the surface. . e . A T 

These gre ir protrusions of its substance, without fixed 
position or definite form,' are eminently.characteristic of proto- 
plasm in some of its simplest conditions, have been 
termed '' Pseudopodig," and will frequently come before you in 
what I have yet to say. 

To the little protoplasmic lumps thus constituted, Haeckel 
has given the name of drauasale seis id. They may be 
compared to mimute detached pleces of Bathybius. He has 
seen them m ing themselves by spontaneous division into 
two pieces, which, on independent, increase in sire 
and acquire all the characters of the parent, 

Several other beings as simple as Pretemata have been de- 
scribed by various observers, and especially by Haeckel, who 
lie the Whole together into a up to which he gives the 
name of MONERA, e extreme &unplicity of the 
beings included In Qe oy ily 


"But we must now pass to a a little higher in the d 
ment of protoplasmic beings. ay distributed in the fresh 
and salt waters of Britain, and probably of almost all parts of 


the world, are small 
the Profamada just 


N 


which their 


of protop closely resembling 
bed. , Like it, they have no definite 
are perpetually ng their Torn, throwing out 
in thick lobes finger-like pseudo in 
seems to flow away over the field of the micro- 
scope. They are no longer, however, the homogeneous particle 
of protoplasm which forms the body of Profamata. Towards 
the centre a small globular mass of firmer protoplasm has 
herome omona off from the remainder, shd what 
wn as a nucleus, while tHe protoplasm forming the exheme 

outer boundary differs slightly from the rest, being ore trans- 
t, destitute of granule and apparently somewhat firmer 

the interior. e may also notice that at ane spot a clear 


w not where to draw its boundary lines; |. 


vo no constant shape, their outline | 


spherical space hes made its appearance, but that while we 
watch it has suddenly contracted and vanished, and efter a few 
seconds has begun to dilate so as again to come into view, once 
more to disappear, then to return, and all this in regular 
rhythmical sequence. little rhythmically pulsating cavity 
is called the “contractile vacuole.” It is of very frequent oc- 
currence among those beings which lie low down in the scale of 


life. 
npw before us & being which has arrested the atten- 
tion of na ts almost from the commencement of microscop- 
ical observation. It is the famous Amada, for which ponds and 
posia and gútters e have for the last 200 years 
ransacked by the microscopist, who has many a time stood 
in amazement at the undefinable form and Protean changes of 
this particle of living matter. It is only the science of our own 
days, however, which has revealed its biological importance, and 
shown that in this little soft nucleated particle we have a body 
whose significance for the morphology and physiology of living 
beluga cannot be over estimated, for in Awmaæbs we have the essen- 
tlal of a CELL, the morphological unit of organisation, 
the wifes Ser source of i on. 

e term " cell" has been so long in use that it cannot now be 
displaced from our terminology ; and yet it tends to convey an 
incorrect notion, as it does, the idea of a hollow 
body or vesicle, this having the form under which it was first | 
studied. The cell, however, is essentially a definite mass of 
protoplasm having a nucleus imbedded mit, It may, or may 
not, assume the form of a vesicle; it may, or may not, be pro- 
tected by an enveloping membrazie; it may, or may not, contain 
a contractile vacuole ; and the nucleus may, or may not, contain 
within It one or more minute aer ep nuclei or ''nucleoli.? tu 

Haeckel has done service to biology in insisting on the 


ning such non-nucleated forms as are pre- 


it increases in sire it manifests a in a const- 
tution which recent bas shown to be more complex had been 
; for we often find it to present an external firmer layer, 

or nuclear withm it the softer nuclear protoplasm, 
m which egam a notwork of filaments has been in many instances described. 
The structure of the nucleus has been quite recently studied by Flemmmg 
(Arch. f. mikr. Anat., Band xvi. Heft s, 1878), who has given parbcular 
that 1n its completed 


xwui p. 315) hes shown that in 
crurinigs there la a dehcate merannelemr 
that described 


through minute apertures near the les of the nuclear membrane, with a 
aimilar network in or perdidi, In thus cell-subetance be 
two homogeneous ground substance intra- 
cellular network of ta 
fe , Will not admit this connection between intra-nuclear 
and intra. and 4.29 tho result of Ins very 
researches cartilage-cells (* Die r Arch. 
f. mikr. Anat , Band xvi the Stud bang ere coped 9f a lace 
troe intra. nucleus composed 
network, is di 


of filaments, and 1. 
separate rodleta, gnum 


The mizute granules which ere generally seen in the soft protoplasm of 
the cell do not seam to be essential constituents, They aro Le And 
tve matter introduced from withoat, and m process of ama and 
lasm. Wien haa dating uished by the term 

protoplasm in which 


3 can scarcely be other- 
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“Let us observe our Asvaés a little closer, Like all lvi 
beings, it must be nourished. It cannot grow as a crystal w: 


grow by accumulating on its surface molecule after molecule af 


matter, It must feed. It must tako into its substance the 
ee ud it must assimilgte this nutriment, and 
convert it into the material of which it is itself composed. 
If we seek, however, for & mouth by which the nutriment can 
enter Into its body, or & stamsch by which this nutriment can be 
In vain. Yet watch it for a moment as it lies 
Some Irving denizen 
, and its pr&ence exerts 
EI pet IE 
n of nutriment, 
A stream of protoplasm instantly runs aay from the body o 
the Ameba towards the destined prey, envelope it in its current, 
and then-flows beck with it to the central protoplasm, where it 
sinks deeper and deeper into the solt- yieldiug mass, ahd becomes 
and assimilated in order that it may increase 
the size and restore the energy of its captor. 
like all Irving things, Amada must multiply itself, 
and so attaining a certain size its nucleus divides into two 
halves, and then the su protoplasm becomes similerly 
cleft, each half retaining one- of the nucleus, The 
two new nucleated masses which thus arise now lead an indepen- 
dent lfe, assimilate nutriment, and attain the sizs and characters 
of the parent. 
We have just seen that in the body of an Astaba we have the 
LU Edw Now both the fresh waters and the ses. contain 
many T ving beings beside Amada which never pass beyond the 


1 of a simple cell, Many of rad rade 0! omitting 
the broad obe kea alae Amaia, havo the faculty o 


niri pps | threads of bic dion: 
again retract, by the aid of 
mov SCR by the aid Biuple ue ceria d 


or 

kc an decr e es Resta ior Mere an ot 
membranous or calcareous case, often of 

elaborate ornamentation, or construct a aílinous skeleton of 
rodiating apicala or crystal clear concentric spheres of exquisite 


try and 

Some move about by ths aid of a 
projection of their bodies, by which 
waters, and which, unlike the 


during active life, be withdrawn into the general p lasm of 
the body; while ne anong ey olhem locomotion is ected by 
means o 


chy Sidhe hai; which are distributed 

aie ager over face, and which, like the pseu- 

dopodia and Hagel are simple prolongations of their pro- 
lasm. 


M erary Goa ot sio dise the enire bod has the 
logical vaine of cel and in this timple reside the ie 
mane of the argani which manifest themselves in the vita! pheno- 
the 


or elles by dedi mmple unicellular beings in the 
economy of nature ha at ail ues been very gr great, and many 
formations, largely built up of calcareous or 
silicious skeletons, bear testimony to the multitudes in which 
they must have swarmed in the waters of the ancient earth. 
which have thus come down to ns from ancient times 
owe their preservation to the presence of the hard persistent 
structures secreted by their protoplasm, and must, after all, have 
formed but a very small proportion of the unicellular organisms 
whlch penes Hanan. world, end there fulfilled the duties 
allo to them in nature, but whose soft, perishable bodles 
have left no trace behind, 

In our own days similar unicellular organisms are at work, 
taking their part mlently and unobtrusively in the great scheme 
of creatlon, and mostly destined, like their predecessors, 
to leave behind them no record of their existence. The Red 
Snow Plant, to which is mainly due the beautiful phenomenon 
by which tracts of Arctic and Alpine mow become tinged of a 
delicate crimson, is a microscopic organism whose whole bod 
consists of a simple spherical cell the protoplasm of 
little cell must reside al] x penu peri ane ure ug 

w by tħe reception of nutriment done repeat Dy eem u 
raea that fore hich it has itself inherited 
it must be able to to the stimulus of the physical in 
ditions by which it is surrounded. And there it is, with its 
structure almost on the béunds of e anna 
wee regardod than as an expression of an differentiation in the 
of the adver as has been an lla or planar" 

cell, 
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taking its allotted part in the economy y of nature, combining 
ving matter the lifeless elements which He around it, 
redeeming efrom pp ie Ra of never-tha ice, 
and peopling with its countless millions the wastes 
snow land. 
Cr i oy cola edo Gin cat 
unicellular simplicity, for as we pess from these lowest 
into higher, we find cell added to cell, until many millions of 
such units become associated in & single organism, where each 
cal, or cach garap of cells, has ita owh special sork, while all 
combine for the welfare and of the whole, 
quie DE mor complex aimas, oaen even in man himii, 
componen cells, notwithstending eir frequent modifi. n 
MM ne ie ue ED uM 
duality. ih to bes sea JN 
c eid the highe 
Zi om thea majo, ce ron ay of De he 
es, swimming in a nearly colourless liquid, and along 
these,:but in much smaller numbers, somewhat larger colour- 
Pis cores The red corp es are modified cells, while the 





colourless corpuscles are still re their typical form 
and properties. These last are little masses of each 
enveloping a central nucleus Watch them. hey pill be seen 


to change their shape; they will 


roject and withdraw peeudo- 
Pur snd CER about like an 


mada. But, more than. this, 


an Ameba, they will tske in solid matter as nutriment, ` 
‘They. may Be fod wil coloured fi which will then be seen 
to have accumulated in the interior of their soft transparent pro- 


toplasm ; and in some cases the colourless blood corpuscles have 
ie been seen to devour their more diminntive companions, 
ones. 
Again, there are certain cells filled with peculiar coloured 
matters, and called pigment cells, which are 
as constituents of the skm in fishes, frogs, 


y abundant, 
other low verte- 
brate, as well as 


many invertebrate, animali Under certain 


stimuli, such as that of or of emotion, these pigment cells 
change their form, protrude or retract ions 
ob ther potopit. aid sere the Dra a stars or of - 
larly lobed figures, or again dhaw themselves ther into little 
globular masses, To this change of form in the pi cell the 
rapid change ofcolour dd tly noticed in the animals pro- 
with them is to be uted, 
The animal which in its young state forms an element in 
the structure of the possesses in the relations 
now under co: uM uliar interest. Thee is a true 


consisting eaen 6 inp of a 
ce and having issus pad ai o due interior of the 
nucleus, M hadi fies go dd 


while Haeckel es ee trn in ths songea cortala dotada: 
like organisms, which are seen wandering about in the varlous 


really the gi tho sponge ; and a Mmilar amobold condifon 
is the very young eggs of even the highest animals. 
Again, Reichenbach proved". tiat onde nie develop- 
ment of the crayfish the cells of the embryo throw out pseudo- 
by which, exactly as in an Asada, the yolk spheres which 


direct 

plasm which Hes over tho surface of the neked cells the 
cavity, and which I now reguid as the '' Hautschicht" eii 
layer of these cells. vendues duran aS 


to aerei ogee one of is mun 


5 Lec. cif. - 
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independence, an 2 
element there is at the d 


whole, thus ay ee a unity in the entire anda 
and harmon the phenomena of its life. 
In this E lig ach lis iy owa wank to perform, und 


cells, Here It is that we find most distinctly the great 
law of the division of labour. In the lowest 
organisms, where the whole being cofsists of a e cell, the 


Shih ate waka he canes eiim ud The distribution of 
labour, however, is not a uniform one,'and we are not to sup- 
pose that the work performed each cell is but a repetition of 


that of every other. For ee ee uris al 
lated in the single cell of the uler organism become in the 
more com organism differentiated, some being 
and otherwise modified and allocated to special cells, orto rpectal 
groups of which we call o and whose proper duty is 
now to take 6 of the whieh have been 
assigned to them. In all this we have a true division of Pei 
—a division of labour, however, by no means absolute ; for the 
processes which are essential to life of the cell must still 
cue ue E cea, of oe No cell, 
however great may be the differentlation of function in the 
organism, can dispense with its irritabsity, the one constant and 
emential property of every living cell. thus devolves on 
each cell Gr rdepof celle sone spesial. work whieh contributes 
to the well-being of all, and their combined labours secure the 
necessary con condilhon of life for every ael a the comamulty, und 
result in those complex and wonderful phenomena which con- 
stitute the hfe of the higher 
We here hitherto eaunderedietie, cell only aa a mass of acm 
nucleated oplasm, either absolutely naked, or partially im- 
closed in a protective case, which still permits free contact of 
the protoplasm with the surrounding medium, In very many 
instances, however, the protoplasm becomes confined within re- 
walls, which entirely shut it in from all direct contact 
with the medimm which surrounds it. With the plant this is 
almost always so after the earliest st of its life. Here the 
protoplasm of the cells ts endowed the faculty of secreting 
over itx surface a firm, resisting membrane, of cellulose, 
a substance destitute of nitrogen, thus totally different from the 
contained protoplasm, and incapable of manifesting any of the 


- phenomena of life. 


Within the walls of cellulose the prot is now cl 
ki eoe ieee an rental eeu CDD E 
lost its activity, or hes abandoned its work as a being. 
aonga Iis now no lenger is direct ee 
medinm, it is not th ent on it, and the reaction 
between the imprisoned proto and the onter world is still 
acute by the permeability of bcd DE 
ose, 


A n the pro thus becomes surrounded by a cellulose 
wall it seldom tbe uniform arrangement of its parts which, 
is often found if the naked cells, Minute cavttles or vacuoles” 


make ther appearance in it; these increase in sire and run one 
into the other, and may finally form one large cavity in the 


* “Ueber die Verdauungsorg&ne einiger Stiswasser - Turbellarien,” 
ZooJagicher Anzeiger, December, 1878, 


.the other, and sw 


centre, which becomes filled with a watery fimd, Lnown as the 
Cell Sap, This condition of the cell was'the first o andit 
was it which the often inapplicable term *' cel" By 
Rui ees this central sap cavity the surrounding pro 

szide,«and pressed against the ellus wall, 
musa it now extends as & continuous layer. The nucleus 
either continues near the centre, en by a layer of proto- 
plasm, which is connected by 


We hav abundant evidence to show that the imprironed 
protoplasm ae of its activi uM Characa oon 
an exceedingly u common 
the clear water dipl ce slowly streams, Tho 
cells of which they ere built up are com large, and, 
like almost all cells, are each inclosed fn a wall of 
cellulose. The ulose is perfectly transparent, and if the 
microscope, even with a low power, be brought to bear on one 
of these cells, a portion of its 'may be seen in active 
rotation, flowing up one side oF the tubular cell and down 
on with it such more solid particles as 
may become enveloped in its current, In another water plant, 
the Valisneria sýiralis, a similar active rotation of the protoplasm 
Moe c the lt where the continuous siream 


of liquid alo the green granules of 
chiorophytt een pated ae glo d ius with it in its 
current, presents one of the most beautiful of the many beautiful 


phenomena which the microscope has revealed to us, 
In many other cells with large sap cavitier, such as those which 


form the hairs of mpl and other Kinds of ‘vegetable 
hairs, the prot i of the wall mey send of into tie 
sap cavity projecting and strings, an irregular net- 
work, along which, era xm m aly of microscope, a 


slow streaming of granules may be witnessed. The form and 
position of this protoplasmic network undergo constant changes, 
and the analogy with the changes of form in an Amebas becomes 
obvious. The external wall of cellulose renders it im ble for 
the confined protoplasm to emit, like a naked Am pseudo- 
podig from its outer aide; but on the inner side there is no 
obstacle to the extension of the protoplasm, and here the cavity 
of the cell becomes more or less completely traversed by proto- 
plasmic projections from the wall. often stretch them- 
selves out in the form of thm filaments, which, meeting with a 
neighbouring one, become fused into it; thow currents of 
granules streaming along their length, and a time become 
withdrawn and rp ser The vegetable cell, m shoit, with 
Spal pod cellulose, is in all essential points a closely 
im 

f the imprisoned oplasm has lost by its 
cea of its essential rial ty, is afforded by the 


eoi 

fact that if the t cell of a Nitella, one of the I ample 
water plants just referred to, be touched under the microscope 
with the point cf & blunt needle, its green protoplasm will 
seen to under the irritation of the needle, from the 
cellulose wall, If the cellulose wall of the comparatively large 


cell which forms the ‘entire lant in a Vaucheria, a unicellulor 

, very common in shallow ditches, be 1uptured under the 
microscope, its protoplasm will escape, and may then be often 
seen to w out pseudopodial projections and exhibit amoeboid 


movements, 

Even in the higher plants, without adducing such obvious and 
Lares daran eh cubile e aio Ge i a ee 
Flytrap, the Irritability of the protoplasm may be ea: 

iii There perdue Hechactots plents in which if the 
young succulent stem of a vigorously growing specimen receive 
a sharp blow, of such a nature, however, as not to biuise its 
tisenes, or in any Tec a it, the blow will sometimes be im- 
mediately followed drooping of the. stem commencing at 
some distance above né point to which,the stroke had been 


applied ; its to have here suddenly left it, is 
eed dicte bear lee wn weight, and seems to be 

The protop leni; however, M yon gne reip not 
LUCA N and needs 
time for its restoration. After jt ma for some 
hours, in this droo ad nasci are he stem to raise 
itself, and soon d original v iue 
will generally ggcceed in p 

spike or raceme when the stroke trp von i Saba 
below the inflorescence shortly before the expansion of the 


flower. 
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- In the several instances now adduced the protoplasm.is in the 
cmb of the plati ene ead ihn wal of cel 


“Jose: + Some reoent 








seen.to abandon the support: over. which it jud eye se 
meses e eom ranlled mote It is ‘also yusly. eng- 


of certain glan-|| during the day to the’ Y alde of the lere, or ino e reve 
: » ;|-of the tan over which It had been. and: again to creep 

the united bases òf two ves ln the -Teazel (Dipsacus): |- out on the approach of 
he hgs-seeri, -like projections of After a time there arise the ‘face of this proloplasmic 


“net oval capsules or spore cases, cases, in which are contained th 


and movements are about, sometimes by changes of, and the may now be seen 
shape,-wiien they move about in the manner of an Ameba, but(| emi vbi Anger ike Ade by means-of 
Tord ee cae es ko pec ameter na hke n maha devours 
- devel or w. jectlons o protoplasm., solid particles by engulfing them in its toplasm. 

- These cilia and we ilis Lae kdnne dal Sy So far. these young Amada-like Mesoyi have enjoyed 
similar. structures ely distributed and d- by each an ind t existence. Now, however, 

+thejr or ‘roks upon thé surromdipg punc enon is ed. .Two or more of these 
tha spores are ra Viel Non plas ionis i In yxamocber, as they have called, . & one another, 
these motions they often present a of-yolition, | come into contact, and finally become comp: fused together 


n of its motion, and 


change no longer to be distinguished. To the body thus formed by the 
retreat by a reveřsiqn of the strobe of its lie. y are usually, fa i 7, ‘ n 


They ept of She Myene Ae coe an S PARR has been 

by light, € at the light side of the, vessel '|-given. : 
"which contains them, n some cases has the opposite .. Thepl Ec lke tha imple amcsbiform bodies 
reffect on-them, and they recede from it. ' of w. it is composed, to by the ingestion and assimile- 


‘Another fact pay here be addtioed to thow'the uniform chi- 
acier of -protoplasm very different are its 

gp oie d lifeless um e ane all 
li protoplasm porsesese of resting the entrance of colouring 
cece Mo ite peline As here present ero aware, 


lucia solid nutriment,;whi M ea ib muda, it 
wr dnt etra api- m processes, and finally 
becomes converted ERR M: network, which in ii 


observed to pass from an actire mobile state into a state, 


differently on the, different tissues, some, for ex- | and mapu ein eae e plas- 
ample, more deeply than others, and thus the dudum Wheaties deociiom is cboul io inta a rang 
gist to detect catalan of acts, which would other- ory 


state, it usually withdraws its finer branches, i ie ne 
ingesta as may be incléded in it. Its -motions 


But if the be killed, the carmine will at once pervade LL ga gy a 
its whole substance, and fain it Hont wich a colour mare’ In this without giving the slightest'sign of life, the 
intense than even that of the colouring solution itself. ene an for may monts. however, la not 


A ee ee es a d - 
ties of proto ring ires p iur p 
it may: stale Parii, jo t presented by tho Hayao. | 


rho Myxosiycetn cohstitufe", : p SE inks Aie occisi 


hende: Hnc the apparently dnd E Meli ME 
cofaire time tie emis dead selerotinm be placed in water, 

immediately begins to sral swell up, the membranous covering of 
ri component cells becomes lved „and disappears, and 
tho cella themselves flow together into an, active smæboid 


which, from their com ibs sail ek med : 
& I eir lires of naked protoplasm, have: We have already seen that every cell poeseses an autonomy o 
afforded a fire’ eld for research, and have become one of the |, independent individuality, and from this we should 


chief sources from which oar knowl of the nature and phe- 


poe i i ul tego ia 
' fungi, d their affünitlea with these are perhaps closer; 


re al Uring beings it had tho ot malu tself, and 
of becoming the parent of other y the case, 
sand the pitees of cat ail cone Oa late years been 
studied, with the result of largely to our, knowledge of 
|| the mena of life, - 
e labours of Strasburger, ‘of Auerbach, of, Oscar Hertwig, 
of Eduard van Beneden, Butschli , Fol,’ amd. o Epis 
tly before us, bnt neither the timo et my 
JS parport of this uddreas will allow me bo do, more than “call 
|| ques atientian to soma of he, more teeing, ves ot thal: 


1m ^ ~ 

[por ep eal mode of multi among - cells 
ane. iuelf “in a big eons division of the proto into 
two seperate portions, which then become ind ent of one 
| another, so hit instead of the angle parent ‘parent cell two pew ones 
have made their appearance, process-the prin gave 
.| ‘takes an imporiant part. : tart: Strasburger has sufied it with great 


` threadaeand stream! f this wonderful care in certain plant cell celis, such as the so-called ‘co 
inetwork.: Here scan romanch i branch of the: protoplasm SEES secfndary embryo-sacs.” of the Conifers and the celle of 
jected, anid again withdrawn'in the manner of the pseudopodia ! S pane afaria hiomaan aponde get 
A a per eee |: division hi animals and that in planti, E 


‘Under the-microstope ‘thé filaments of the DEA exhibit. 


‘active spont&neons movements, which, in the larger cles, | 
rure ETE UM RE. A, 
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Tt may be generally stated as the results of lus observations 
on the of; the Conifers, that the nucleus of the cell 
about to yido an a spindle alia and at the seme time 
presents a peculiar striated as if it wert com 

of parallel filaments 
These filaments become thi in the middle, and there form 
by the epproximation of the thickened p a transverse plate 


toplasm (the ''nucleus-plate'"). This soon splits into 
tro bales, recede from one another towards the poles of 
velling in this course the filaments, which 

tees fan ec oe. arrived near the 


ewly-formed nuclei, This plate is at first 
eine, bat it oon aplia nto bo which become the 
bounding surfaces of the two protoplasm masses into 
which the mother cell has been divided. A wall of cellulose is 
then all at once secerted between them, and the two daughter 
ocells are complete. 
Tt sometimes hg in the generation of cells that & young 
brood of cella arises from the parent cell what is called ''free 
cell formation.” In this only a part of lasm of the 
mothe cer. 1a ned up ki the pr 


uc#ion of the o . It is seen 
chiedly in the on of the spores of the lower in the. 
first foundation of the embryo in the , and in the formation 


of the cellular mass 
ment for the embryo—in the seeds of most 
formation of the endosperm 
burger in the embryo-sac of the bean, and may serve as 
Be eae ce ce alt Uam iE Que 
mac ol large coll vith: ite. proto 
2 e e E eee E ch arises within it 
is composed of a multitude of minute cells united into a tissue, 
The ee of the endosperm is preceded by the dissolution 
of the nucleus of the embryo-sec, and then 
cee ie the: protoplasm of the sac several new nuclei 
make their Around each of these as a centre the 
protoplesm o the mother eN Is aesa to. hive become differen- 
Gated in the form of & clear spherule, and we hare thus corre- 


sponding to each of the new nuclei naked cell, which 
soon seetes over its rurfsce a membrano of cellos, The 
division, press one 


when once formed, multi 
for zo Eie into & ular mass, constitute 


B ens Peat new cf@lls, whether by division or 
free cell formation, is another very interesting. phenomenon 
living protoplasm known as ‘“‘rejuvenescence.” In this the 
whole protoplaccn of a be by & new arrangement of its parts, 


assumes a new shape end ac new properties It then 
abandons its cellulose chamber, and enters on a new and inde- 


pendent life in the surroundi 

A good example of this is afforded by the formation of swarm- 
spores in CEdogonlum, one of the -water Here the 
whole of the protoplasm of an Borat ceil ar cladis by Mia 
expulsion of its cell sap changes from a cylindrical to a glo 
shape. Then one spot becomes clear, and a pencil of vibratile 
alia hem aowi i . The cellulose wall w al sere, 
confini now becomes ruptured, and the protoplasmic sphere, 
endowed with new faculties of development and with po 
of -active locomotion, escapes as a swarm-spore, alc after 
enjoying for & time the free life of an animal, comes to rest, 
and develops it: elf into e new plant. 

The beautiful researches which have within the last few years 
been made by the observers already mentioned, on the division 
of animal show how close is the ent between plants 
and animels in all the leading «phenomena of cell division, and 
&fford one moie proof of the essential unity of the two great 
organe oms. 

ere 1s one form of cell which, in its relation to the organic 
world, possesses a significance beyond thet of every other, 
namely, the As already stated, the egg is, wherever it 
occurs, a cell, consisting crentilly of t globale of pro» 


toplasm enveloping a nucleus (the “ @acle”), and with 
one or more nucleoli (the “g spots "yin the interior of 
the nucleus. This cell, distmguishable by no orte cac 

ters from thousands of other cells, is nevertheless d ned 6 to 


serves as the first nutri- 
Ths 


op the othe 
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from end to end of the spindle. , 


Phanerogams, 
has been carefully studied by Stras- 





run through a definite series of porn ea i Sago 
have as their end. the building up of an that to 
which the egg owes its origin, 

| Itis obvious that such complex z as thus remlt— 
composed, it may of countless ons of ‘cells—can be 
deriyed ‘from the sim xu call cay bya o of cell multi- 
plication. The birth of new cells dertved from the primary cell 
or egg thus lies as the basis of em development. It is 


here that the phenomena of cell multiplication 
kingdem in general be most satisfactorily observed, and the 
greater 


phenomena have found their most fertile field in the early periods 
of the development of the oF 

A discussion of the still changes which the “egg under- 
Eds Gat te ee edd eer in which molti- 


pas would, however full of interest, he 
out of piaco therefore confine to the 


on err ape ul development—to what is called ''the 


ide of reda moro than a multiplice- 
the egg E debe I shall further confine 
udi Ae ael dois boo! ees in P vis 
cases, leaving out of consideration certain modifications which 
Mi ces compi cate and ohicnre oi 
The gg ee ee a ading the 
have alu ie Gill aoe cece Ae dis a 
true cell. It has sits protoplasm and its nucleus, and sasa 
rule, enveloped in a delicate membrane. The protoplasm forms 
what is known as the vit or yolk, and the surrounding 
membrane is callled the ‘‘vit membrane.” The division 
which is now about to take place in it 1s introduced by a change 
of form in the nucleus. becomes elongated, and assume» 
the shape of a spindle, rimilar to what we have already seen ir 
the -division of plants On each pole of the spindle 


transperent protoplesm collects, forming heve a clear spherical 


"At dieti vary iig striking and characteristic phenomenon Is 

witnessed in the egg. Oe eee 
centre of a system of rays which stream ont in all directions into 
the protoplasm. The protoplesm thus shows, 
cardod Hii thank: Gees rui like Ben Wier centres: afe 
connected to one another by the spindle-shaped nuclens. To 
this, with the sun-like rays streaming from its es, Anerbech 
ives the name of *' itic by its connec- 
on with the breaking up of the original nucleus, to which our 
attention must next be directed. 

A phenomenon similar to one we have slready seen in cell- 
division among plants now shows itself. The nucleus becomes 
broken up into a number of filaments, which together in a 
bundle, each filament stretching from pole to pole of the spindle. 
Exactly in its central point every nt shows a Lnot-like 

and from the close & 


and travels along 
its extremity, When errived at the poles of the 
of half knots becomes fused together 
pri c Pas rtion of the spindl 

iy ina ito the mrance of the two 


globalar nuclei, 


Sec Ihe place f f its poles, 
or one o 
and formed at its expense, 1 A 


egg now begins to divide along 
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a plane at right angles toa line connecting tHe two nuclei. The 
division takes without the formation of & cell plate such as 
we saw in the divi of the plant cell, and is introduced by a 
constriction of its protoplasm, which commences at the circum- 
ferences just within the vitelline membrane, and ing towards 
the centre, divides the whole mass of into two halves, 
each including within it one of the new nuclei. Thus the simple 
cell which constituted the condition of the egg at the commence- 
ment of development becomes divided into-two similar cells, 
"This forms the stage of cleavage. Each of thesg two foung 
cells divides in its turn in a direction at rigat anglesto the first 
division- while by continued n of the same act the 
whole of the protoplasm or yolk becomes broken up into a vast 
multitude of cells, and the unicellular i with 
which we began our history—has become converted an 
organism composed of many thousands of celle, This is one of 
the most widely distributed. phenomena of the organic word. 
Tt is called ‘‘ the cleavage of the egg,” and consists essentially 
in the production, by division, of successive broods of cells from 
dus mp dpa —the egg. 
tisno part of my purpose to carry on the phenomena of 
development further than: this, Such of :ny hearers as may 
desire to become acquainted with the further history of the 
embryd, I would refer to the excellent. address delivered two 
years ago at the Plymouth meeting of the Association by one of 
my prefecemers in thi chair—Prof, Allen Thompson, 
protoplasm, however, may present a phenomenon the 
reverse of that in which a simple cell becomes multiplied into 
many, is shown by a phenomenor already referred to—the - 
duction `of plasmodia in the Myxomycets by the fusion Tito 


one another of cells i dis : 

The Ayri wil afford another example in which 
the formation of plasmodia becomes introduced into the cycle 
of development, The primitive are hee, as elsewhere, 
true cells with nucleolated nuclei, without any 
membrane, They are formed in considerable numbers, but 
remain only for a short time f e and distinct, After this 

begin to exhibit amceboid of shape, pict pee 
prolongations which coalesce with those of others in their 
vicinity, and ya multitude of these pr mitive ova become 
fused together into e common plasmodium, ^n which, as in the 
simple egg cell of other animals, the phenomena of develop- 
ment take place, B 

In many of the lower plants a very similar coalescence is known 

to take between 


ponds. 
chambers of transparent cellulose placed end to end, each con- 
taining a sac of protoplasm with a large quantity of cell se 
ee viih a grem Pend oc Frida c oa i der on its 
walls, When the threads havo avers their d growth they 
approach one another in'pei ie ose proximity 
pea one to the other. A con ication is then established 
means of short connecting tubes between the chambers of 
adjacent filaments, and across, the channel thus formed the whole 
of the prot of one of the conjugating chambers into 
the cavity of the other, and then unmediately fuses the pro- 


toplasm it finds there. The single mess thus formed apa 
itself into a sobd oval body, known as a " " 
now frees itself from the filament, secretes-over its naked surface 


a new wall of cellulose, and, when placed in the conditions 
necessary for its development, attaches itsel? by one end, and 
then, by repeated acts of cell division, grows into a many-celled 
filament like those in which ıt ot A 
The formation of plasmodia, regarded ac a coelescence and 
absolute fusion into one another of separate naked masses of 
proto is a phenomenon of great significance. It 1s highly 
e that, notwithstanding the complete “oss of individuality 
JE the combining elements, such differences as may havo been 
present in these will always find itself expressed in the proper- 
ties of the resulting plasmodia—a fact of great importance in its 
bearing,on the omeng of inheritance. Recent researches, 
indeed, render Ít almost certain that fertilisaton, whether in the 
animal or the vegetable kingdom, consists essentially in the 
coalescence and consequent lows of individuality of the proto- 
contents of two cells, 
In by far the er number of plants the proteplasm of most 
of the cells whi uin praise emlight eos Sead curions 
and important differentiation, part of it tecommg separated 


from the remainder In the form usually of ‘granules, known 
as chlorophyll granules, The chlorophyll granules thus consist . 
of true protoplasm, their colour being due to the presence of 2 
green col matter, which may be extracted, leaving behind. 
c colourless protoplasmic base. : . 
The colourmg matter of chlorophyll paas under the spec- 
a very characteristic spectrum, For our knowledge of ite 
opti on which time will not now permit me to dwell, , 
we are ips srt ders par of your towneman, Dr.. 
Sorby, who has made these the ject of a series of elaborate 
investigations, which have ees largely to the advance- 
ment of an important department of physical science. 
That the chlorophyll 1s a substance, like the uncoloured.. 
protoplasm of the cel, ia ciently obvious. When once 


ormed, the chlorophyll ule may grow by intussusception of 
nutriment to meny times its 0 e ausus Eo dE 
by division, 

To the 


esence of chlorophyll is due one of the most striking 
aspects of external nature—the green colour of the tion. 
which clothes the surface of the earth; and with its formation. 
1s introduced a function of fundamental rmportance in the eco- 
nomy of plants, for it ison the cells which contain this substance 
that devolves the of decomposing carbonic acid. On, 
this depends the assimilation of plants, a which becomes 
ee ug aids n. Now it is 
er the influence on the chloroph i cells. 
that this evolution ER is Mus tha recent 
observations of Draper of Pfeffer have shown that in this 
action the solar spectrum is not effective in all its parts ; 
that the yellow and ledst 1 e rays are those which act 
with most Íntennty ; that the violet and other refrangible- 
rays of the visible take but a very su te in 
assimilation; and that the invisible rays which lle beyond the 
violet are totally moperative. ` 
In almost evag grain of chlorophyll one or more starch ules 
may be seen. starch is chemically isomeric with the cellu- 
lose cell wall, with woody fibre, and other hard parts of plants, 
and ix one of the most important products of on. 
When plents whose chlorophyll contains starch are left for a 
sufficient time in darkness, the starch is absorbed and compl 
disappears ; but when they are restored to the light the 
xr ra in the chlorophyll of the cells, : 
ith this dependence of asumilation on the presence of 
chlorophyll a new phymological division of labour is Introduced 
into the life of t& In the higher plants, while the work of 
n is allocated to the chlorophyll-containing cells, that 
of cell division and gro'rth devolves on another set of cells, 
which, I deeper in the plant, are removed from the direct 
action of light, and in which chlorophyll ıs therefore never pro- 
duced. In certain lower plants, in co ence of their simpli- 
city of structure and the fact that all the cells ere equally exposed 
to the influence of light, this physiological division of labour 
shows itxelf 1n a somewhat different lon. Thus in some of 


the simple algæ, such as Sferogyra and Eydrodiciyon, assi- 
milaton ca place as in thet cases during the day, while ther 
cell division growth takes place chiefty, if not exclusively, at 


night. Strasburger, in his remarkable observations on cell 
divisiors in ian was obliged to adopt an artificial device in 
order to compel the Spirogyra to postpone the divimon of its cells 
to the morning. s 

Here the functions of assimilation and ‘growth devolve on one 
and the same cell, but while one of these functi is exercised. 
only during the day, the time for the other a tho night It 
seems impossible for the same cell at the same time to exercise 
both functions, and these are here accordmgly divided between 
different periods SE he a hours. 

The action o rophy. bringing about the decompoewi- 
tion of carbonic acid is not, as was recently believed, absolutely 
confined to plants, In some of the lower animals, ‘such as 
Stentor end other infusoria, the Green Hydra, and certain green 
planaris and other worms, chlorophyll is differentiated in their 

toplasm, and probebly always acts here under the influence of 
ight exactly as m plants. 

Indeed, it has been proved! by some recent researches of Mr, 
Geddea, that the when in water and ex- 
pored to the sunhght giye out bubbles o which contain from 

to 55 per cent. of en. Mr. es has further shown 
diat thee gnimals con granules'of starch in their tissues, and 

x * Sar la Fonction de la ls Panare "C 
% ost Chlorophyll dang MS vertes, a 


s 


* 
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in this fact we have another striking point of resemblance 


Drosera 
These researches, as is 
now well known, DENS show TEAM] rarianiicheed planti there 
for the capture of living prey, and that the 

animal matter of the prey is absorbed by the plant after ha 
been digested by & secretion which acts the gastric juice o 


animals, 

Again, N has recently shown! that the cell of the yeast 
Ms cepi. sicui pe cpi of peptine, a substance 
hitherto known only as a product of the digestion of arotised 


matter 

: all recent research has been ing out in & more 
and more decisive manner the fact that there is no dualism in 
life, —thatthe life of the animal and the life of the plant are, 
like their protoplasm, in all essentia! points identical, 

But there is, perhaps, no which shows more ly the 


identity of the protoplasm in mucro ahe Hie 
between the life of the animal 


ik tial cr (bo plant és the feet ak uos 
than the fact that may be pleced, 
just like animals, under the Influence of angesthetics. 


When the vapour of chloroform or of ether ts inhaled by the 

subject, it passes into the lungs, where it is absorbed by 
the blood, and thence carried by tHe circulation to all the tissues 
of the body. The first to be affected by if is the delicate nervous 
element of the brain, and loss of consciousness is the result, If 
the action of the ansesthetic be continued, all the other tissues are 
In their turn attacked by it and thetr irri arrested, A set 
dc AT d eae or 


We owe to Clande Bernard & series of teen and. most 
instructive experiments on the action of ether and rm 


on 
plants. He to the vapour of ether a healthy and - 
rous sensitive by coatning Funde a bell fan A 
ho introduced a sponge filled ether. At end of half 


an hour was in a state of ansæsthesie, all its leaflets 
remained extended, bat showed no tendency to shrink 
when Tt was then wiiaiawn from the influence of 


the other, when it gradually recovered its irritability, and final! 
responded, us before, to the touch. i 7 
is obvious that the irritability of the protoplasm was here 


kept 


nation at onoo set in and 


Pa cod plants. "x 

quatic plants afford the nrost convenient subjects for such 
experiments, If one of these bo placed in a jar of water 

ether oc chloroform in solution, end a bell-glass be placed over 
the | plant, we shall find that the plant no longer 
acid or emits oxygen; It remains, however, 
In order to awaken the 


begin onca more to absorb- carbonic acid, 
ander the influence of sunlight, . 


2 "Ueber die af PT OF apt og der H 
Ah. Abad. der Wirsent. zu 


chemische ” Sitzungzkericki 
der math, phys. Classe der P eph ei 


The same great physiologist has also the action 
of anseathetics on fermentation, It is well known that alcoholic 
fermentation is due to the presence of a minute fungus, the yeast 

cells has the of 
alcohol, which remains in the 


pletely away, it will, on restoration to a saccharine liquid, soon 
aun of separating the sugar into alcohol and car- 
bonic acid, 

hie Benard bas further cilled attention. eee D 
ficant fact which is obeervablein this the 
proper alcoholic is entirely arrested by the etherisa- 
Hon of the yeast plant, thero KIN gocs en cha ee 
a curious change, the cane of the solution bei 
converted into sugar, & substance identical inl its ch 
composition with e cane , but. different in its molecular 


Bertholet that this conversion of cane nto grape sugar is 
due to a peculiar invergve ferment, w, accom 

the living yeast plant, is itself solnble destitute of life. 
Indeed it has been that in its natural conditions the yeast 
fungus is unable of itself to assimilate cano suger, and that in 
order that this may be^ into a state fitted for the 
nutrition of the it must be first digested and converted 


in our own digestive organs. 


comitant chemical phenomena which in seeds show 
themselves in the transformation of into sugar under the 
n e ec forment which 
also exists in the seed a an,of oxygen 
exhalation of carbonic acid. These go on as usual, the 
ancesthosiated seed co to respire, as 


oxygen by 

it could be seen that the plant, while in a state of anæsthesin, 
continued to respire in the manner of animals; that is, it 
tinued to absorb oxygen and exhale carbonic-acid. 
true 


peque rra 
ominant 
green cal of 
uence of 
exhalation of 


are needed for this, 
The quite recent researches of Schütrenberger, who bas in- 
the of i as it takes place in the cell 


have shown that vitality is a factor in this 


of the 
He has shown that fresh in water, breathes 
A $ 


|o rotes win. 6 ceases to breathe, 
"yer has further shown thkt exerts no influence 
of et nonl irae e 


C., 
again ‘coapes. - 
. Alhthi# proves thet the respiration o of living b is identical, 
whether manifested in the plant or in the antnal. It is ‘exsentlally 

a destructive penomencn—as much ao as the burning of a piece 
of charcok! in the open alr, and, 


like it, is characterised by the 
disa “of. and ia enaar ot earbuds uel, 
One of the most. results.of the recent careful a) 
cation. of thet method of research to the 


eee 


foppotd suique bete 


EEEE iiia Foy tal A d 


sketch of the nature and of one modification 
of matter, which will d to none other in the interest which 
of the part allocated 
to It in the economy of nature, the occasion permit I might 
have entered into many details which I'hare left untouched 


but enough has been sald-to convince you that in protoplasm we "from them. 


find the only form of matter in which life can manifest itself; 


and that, h the outer conditions of [ife—heat, air, water, 
food—may all protoplasm would still be needed, in 
that conditions may. be utilised, in order that the 


ing beng hs protoplasma as he tial 
ia rey ement of its structure; and nio 
ep P dr dives atzibula of of irritability 

its seat in sme protoplasma and i the pene mover of every 
2henomenon of life, 


Wo have seen how little mere form has to do with the essential 


means at our 
detected: would be.an. error two particles 
eu ee 
the resources of the la , to detect a difference, one can 
develop amy 1 6 Joly fate ue te oy ee and one 
ncluzion. alone is 


co deep within there 
CAKE thus determines their 


must be.a fundamental 
inevitable destiny, but of which we know and can asert 
md the statement thet it must depend on their 
hidden molecular 
Molle roc condition oi oplasm there is probably as 


as there is between the form and 
arrangement of organs in the most widely separsted animals: or 


Herein lies the manyaidodnem of protoplasm herein lies lts 
significance as -tho expression, as. the 
See oe cll aeiaai wicks uc in OT IM there must be 
A AL OTRS [0 Se ca cR for the most 


Pioni the facts which hafe been now 
there is but one legitimate conclusion—that La piod 
peotoplaim. In assertion there is not ng that need. startle 


f * 


ar a well ga 
gestus maximam, at abot 40" C., while at 6o C. it’ 


uumistakable 
` et Dn ae conceiving of 


.| of the admitted phenomena 
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elt to be euncired of as a property of inter Hi the 
Eee Guat Teine ties 
e-true and Hvingmatter-there is 


Though - synthesis of modern may have 
succeeded in forming a few principles which lately -had 
been deemed the proper product of vitality, the fact still remains 
that-no one has ever yet built up one particle -of-Ifying matter 
out. of lifeless elements—that every living .creature, the 
sim E A T baie nearest cm 
dnd most -complex organism, hes its-otigin i li 

1 bat the contin uation 


the protoplasm of oF ages nel down to ci rou pes 


Yet with all. this, vast as the differences- may be, this ip 


nothing which be a e E: PCS df Ling 
"matter with those of Hfeless, “ 


{ of indefinable-and-indetermineble time. 
demolition of :the' 


in plantx and that in ' 


-When, however, we say that life is pro of protoj 
we assert as mucli as we are justified -In do ‘Here-we | 
upon the boun proper conception, 4s a 


group ving as is des common bord, 

and that other end nigketigroup of phenomena which we dee 
thought,- end which) however 

life, are yet cesentlally distinct. 


‘When the heart of a recértly-killed-frog is separated from jis 
"body and touched with-the point- of a needle, it-begins-to beat 
under the excitation of the stimulus, and we believe ourselves 
edie’ MAE the contraction- of the -cardiac fibres to the 

ty. oftheir protoplasm -as its proper canse. We seo in 
it a remarkable -phi ‘bat ope nevertheless in-which we 


«an see of elotsek i ua 


than pri is of conceiving of attfüctlon 


activity of cerebral leh may yot 
lue Ro see any analogy Bee thonght à 
ary 


siveness of natural laws; but between thought and the 
a ae i E D pea analogy, but there is 
no con and the-obvious, and continuous path 
mrs ee eve Meher isa up in our reasonings from the 
phenomena of lifeless matter through those of living matter here 
comes suddenly to an end.” The chasm between unconscious life 


A des: deus 


piden d the en of as a conception insepar- 


of.d , Dor ls it agni ae p iren 
should, - Sa E iat many Sag to di appeams ce the 
result of volidon, are pane being al pence os ama i 
unconscious acta; and when -of an 


, a difference greater far then which caf be 


August 21, 1879 | 






Rinder Ee Sone ce tie alee oe à 
ty of the pro of the to an 
exte nal sismálua sets in motion a mechanism derived, by inherit 
ance from its ancestors, and whose part are ee oe 


But cell were e conscious and 
thinking are we therefore j ed in asserting that its 
r e jts irritability, is a property of the matter of 
which it is com ? Theso ent an which this view is 
made to reat a that from analogy. {È is argued that bonno tho 
life phenomena, which.are in ly found in the cell, must be 
regarded as a property of the cell, the phenomena of conscious- 
ness by which they are nccompenied must be also so regarded. 
The weak point in the argument is the absence: of all anal 
between the compared, and as the conclusion rests sol 
on the argument from analogy, the two must fall to the 
together, . : 

In a lécture! to which I once had the pleasure of Iistening—e 
lecture characterised no less by lucid exposition than by the 
fascinating form in which its fects were ed to the hearers, 
owever between 
eless elements 


chemical combination of phyxical elements may exhibit physical 
properties totally different from th&se of the elements.combined ; 


the physical ena presented by water, for example 
no Pesemblancs to ieee, of ita” com lara selene 
intended to apply this argument 


T blieve that Prof, H 

only to the phenomena of life in the stricter sense of the word. 

As such it is conclusive, But when it is further, and 
it loses all ite force. 


of cerebral matter or of something like it, 
question; but this is a very different thing from its being a 
pro of such matter in the sense in which polarity is a property 
of the or irritability of proto 
the rays which le invimble ee een 
the sun cannot be ci as a property of the which 
by their.n can render them apparent. 
I Lnow there is a special charm in those broad generali- 
sations which would refer many very different ena to a 
common source. But in this very charm there is undoubtedly a 
, and we must be all the more careful lest it should exert 
an Influence in the progress of truth, just as at an 
earlier period traditi beliefs exerted an authority from which 
the mind but slowly and with difficulty succeeded in emanclpating 
But have we, it may be asked, made in all this one step 
forward towards tion of. the phenomena of conscious- 
ness or the discovery of its source? Assuredly not. The power 
of conceiving of a substance different from that of matter bm 
nd'the hmits of human intelligence, and the physiocl or 
objective conditions which are the concomitants o£ thonght, are 
the only ones of which it is possible to know anything, and the 
gona whose study is of value, - Y 
e aro not, however, on that account forced to the conclusion 
that there is nothing in tha universe but matter and force, The 
sim physical law is absolutely inconceivable by.the highest 
of brutes, and no ane w be justified in assuming that 
man had already attained the limit of his powers, Whatever 
may be thet mysterious bond which connects organisation with 
psychical endowments, the one grand fact—e fact of inestimable 
im: out clear freed 


as well as body is thus travelling on 
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higher phases ; the peat law of Evolution is shaping the destiny of 
ourrace; and though now we at most bnt indicate some weak 
point in the generalisation w. would refer consciousness as 
well as life to a common material source, who can say that in the 
far off future there may not yet be evolved other and higher 


faculties from which lighf may stream in upon the darkness, and 
reveal to mut the reat guerra Thong? 
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OrxNING ADDRESS BY Pror. ST. GEORGE MIVART, F.R.S., 
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IN respo to the honour which the authorities of the 
British on have conferred in fnominating me to fill this 
chair, I have deemed it best not to occupy your very valuable 
time with any matter of detail at which I may happen to have 
Worked; but rather to offer to you a few remarks on questions 


which seem to me to have a general biological interest, 
Last year my esteemed friend, Prof. Flower, called your at- 
tention to the great name of LINIUEUS. I propose this year to 


refer tó Linnseus’s illustrious contemporary, BUFFON—not, how- 
ever, in the character of a rival of Linngus. Each was a man 
of genius, each did work in his own way—work still 
bringmg forth fruit. It must be admitted, however, that they 
were men of a very different stamp, and if it is necessary to 
express a relative judgment with to them, I should my- 
self feel inclined to say that B ’s mind had the greeter 
aptitude for sagacious speculation, with an inferlor power of 
c ces and ere eee oe facts of structure. 

arious circumstances have concurred to favour our recollection 
of the merits of the Swede, and to obscure those of the 
French naturalist. well-earned fame of Linnseus is kept 
ever fresh in our memories by the necessarily frequent references 
to him in matters of nomenclature. On the other hand, not 
only are Buffon's claims on our esteem in no similar way brought 
bere o but those very speculative opinions of his, which are 
a merit in our eyes, have gained him disfavour with our im- 
mediate predecessors, whose opinions and sentiments we more or 
lems inherit. — 

No one, however, can dispute Buffon's title to our grateful 
respect on account of the very powerful effect his wntings had 
in stimilating pide love of nature, an effect which I think is 
not sufficiently a . 

pu attention to his (once gos 
recognised) in this respect; since my own love of natural 

is probably due to the circumstance that his great work 
was always accessible to me in my childhood, and was one of 
the earliest books with the pictures of which I was familiar, 

` Buffon was indeed Linnseus’s contemporary, for the sume year 
(1707) saw the births of both. In 1733 he was elected a member 
of the Academy of Sctences, and six years later was appointed 
superintendent of the Jardin du Rol,! which was the occasion of 
that work to which he is indebted For um Me ad 10 Deren 
Which he displayed so. much; ail In collecting specimens 
obtalnlng iiummalipo Fes IHE M ee 
with w he became acquainted. His ‘‘ Histoire Naturelle 
gone pidcuncev begat to appesi in 1749 aar in 1767 
was published the fifteenth volume, which cl lus history of 
mammals, Herein are contained those numerous anatomical 
illustrations (d with their accompanying descriptions, to 
Daubenton) which have been again and again copied down to 
the present time, Next came nine volumes on then his 
history of minerals, and, finally, seven supplementary volumes, 
the last of which a in 1789, the year after his death. 
His life was thus onged ten years beyond that of bis illus- 
trious contemporary, Linnzrus. 

Buffon can claim no merit asa classifier, With the tion 
of the Apes of the old and new worlds (which respectively fill 
the fourteenth and fifteenth volumes of lus work), the beasts 
treated of are hardly arranged on any system, beyond that of 

with the beat, known and most famillar—e ‘system 
to a few forms. $ 
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But Buffon deliberately rejected the Iinnsean classification--a 


ve error, certainly, one not without excuse, 
Fico some of the fbjections ie bon that classifi- 
cation have considerable force. -Such were his objections to the 


of of which you wers last year. 

It scarcely seems for tha pedantry of to go 

‘than this; Yet, pe one group of 

the walrus, the elephant, the ant-eater, the sloth, end (he mang- 

tee, was hardly lem un. Morecrer, should 

not f in Buffon for his watt of appreciation of 

tho of ` that one portion of that 
classification—the classification of picts tan on 


su 
by us. Had he ltved to witness the publication of Jussien’s 
* Genera Plantarum," 3 it might have given him a truer insight 
into biological classification, and have led him to endeavour to 
aS a E GR irae tee criticising it. 

it is Buffon's spectlative views w have most interest 
for us. Those views exercised a very wids-spread influence in 
their day, though the time was not ripe for them. Indeed, it is 
far from improbable that writers whose speculstions have been 
made at a moro propitious season, owe much to their 


com s 
Amongst "s various ons we might glance at his 
** Théorie de la Terre " (put aciei eel rie Eg 
work), and at his '' Epoques de lg Nature,” which fills the fifth 
volume of his supplement. We might consider his speculations 
the formation of and valley by water, and 
the evidence that there was present to the esr of his imagina- 


“The sound of which, swift or alow, 
Tear down Zohan sow 
dust of continents to be." 


‘That he saw, in tho ‘thé projection of ped fom thé 

sun's mass ; the fluidity of the eerth, and the secular 

sun, Such considerstions, however, are 

-f to this section, I will therefore select two which are of 
biological interest, 

In the first place I may refer to Buffon’s 

ANIMAL VARIATION, In this matter 


“concern: 


Geoffroy St. 


Buffon, in his chapter on the 


3 u 


Tn this chapter on the 
‘ n.o£ animals * he sums up saying, “ After comparing 
all the animals, and them each in their own group, we 
shall find that the two kinds described here may be 
reduced to a small number of original forms, whence it may be 
all the rest have issued.” 

As to the modes and canses of the origin of new forms, he 
entertained four connected opinions i ` 
(1) He attributed much efficacy to migrations ; 

2) Also to the direct action of external conditions ; 
Bes largely in the origin of new forms by 


4) He regarded each animal os the manifestation of an 
Trining foree, vini ME ete qe Do TOU dh he cianga 
The «md MIGRATION (vith isolstion) is a necessary 
antecedent to the origin of new is one which has been 
advocated by a naturalist, Moritz W ;* who does 
not hesitaie to afirm” that the formation 2 
1e Hiat Nat.” tome L p. 99. a Thi appeared in 1789- 


6 In before tba Academy of Scltfices at Munich on 
March a) tex. This has te eee asad LT Mes. Tumor Le Lekd, end 
by Edward Stanford in 1873. 
7 Op, cit. p. mp 


d 
i 
ER 
gs 


similar causes — : 
plete isolation—that he traces the formation of distinct races ot 
men : & formation he deems no longer possible, while the wide 
diffusion of mankind renders more and more difficult the 


Monpin in Ths 
Cynopithecus) is limited to Celebes 


if we take the of Lemur-like animals (Lemw- 

rotdes) as he had their home and starting-pomt in or ner 
_| their pre some of the- 
most forms are those which must have migrated farthest. 
The character which is perhaps the most peculiar of any which. 
the is the elongation of two of the ankle-bones, 
as we it in genus Charogeleus. But this 
character is more ed to Aífrica—the 


the slow-lemur (/Vpeticedess) in South China, Borneo, and 
Java; the Potto ( 7 in Sierra and the Ang- 
wantibo (Arctecebus) in O! . Of t is the African 
forms which have index-finger most atro —a tendency 


to its atrophy existing In the whole sub-family. 

of course, be very easy to multiply instances of the 

would be also easy to cite a number of cases which 
the view in Thus familiar to 


T 
t 
F 
T 
1 
R 
3 


Madagascar. 
Even, however, if no exoeption existed to the co-existenco 
now of of form and isolation and remoteness of 


-armed (creatures now found 
only in Foster Asis), wih Dow African Séoretary 
Bird and. Cape Ant (Oryeterepus), In the same period the 


Orang—or a nearly allied form—seems to have ranged over 


* Jaolation, it to be remembered, may take pide an tbe result not 
only of changes in nature (soe ss the formation of islands and 
the excavation of river bat also by the presence of enemies in - 
mediate tracts, by the the food of the species ja found 
only in certain restricted: localities, and whaterer other causes determine 
the tinction of & species in a given place. 
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India, What-ere more emphatically old world forms than the 
camel, horse, and elephant, with typical porcupine? Yet 
all these existed in America in Pliocene times, id we know 
the Tapir in only one of the two widely ed stations in 
which lt dwells to-day, we might well deem its evolution to be 
due to migration and isolation, But we know from n- 
tology that ıt existed in Europe from the Eocene to the Pliocene 


period. - 

Such facts as these do not, of course, disprove the doctrine 
that migration and isolation are necessary antecedent conditions 
to c genesis, but they show how much caution must be 
ut in draping tho cuncladon that they ate necessary, from tho 
distribution of animals much less likely to be found fossil than 


mammals are. 
But an in favour of the views of Buffon and of 
Wagner may be obtained from our own i ch exhibits 


the Amos or A es of 
Japan. Ons of ths fud eiie exempla te that ce the fabae 
—a people many iarities, some of which ex- 
aggerate the of the races of mankind. Thus, 
the pelvis differs from the European pelvis in an opposite direc- 
tion to that by which the n pelvis differs from the European, 
and the same is the case with the ons of the lmmbs, while 
the skulls of the Eskimo have the and narrowest nesal 
aperture of all races, being in this gespect the very opposite to 
the Australlans, The have migrated eastwards, not 
reaching the south of Greenland till the fourteenth century, and 
the race characters are most marked in the most easterly tribes, 
These facts were brought forward by Prof. Flower in his Hun- 
terlan lectures for the present year,! when he said that the cha- 
iacters of this peculiar race '* must be attributed to those gradual 
modifications uced by causes at present little understood, by 
which most of the stnking variations met with in the human 
species have been brought about—modifications more strongly 
expressed the more completely isolated the race has and 
the farther removed from its original centre of distribution." I 
think, then, that though we have not data for conclusivel 
answering the question as to how far migration (together wi 
wolation) may be necessary for c genesis, it is certain that 
tty dato Dco for ule catty its 
jus ue to on for 2 ion of its importance, 
dene ebony ocd are is m 
THE DIRECT ACTION UPON ORGANISMS, OF THE EXTERNAL 
CONDITIONS WHICH SURROUND 


ran n s belief was’ that changes of : p. 

about by of temperature and ic change 

as well as by of food, f ee 
The curious effects of stimulating food on colour—as of 


cayenne pepper with canaries, and hemp-seed with perrote—is 
notorious, 2 ] 

The direct action of the environment on organisms has, I 
think, been of late somewhat undervalued. Am evidences 
1n favour of its importance, I would refer to some of Mr. Alfred 
Wallace’s observations.? He tells us that in the small island of 
- Amboinz, the butterflies (twelve species of nine different genera) 
aro larger than those of any of the more considerable islands 
about it, and that this isan effect p 
fluence, In Cele a whole serles of butterflies are not only 
of a sire, but have the same peculiar form of . The 
Duke of YorÉs Island seems, he tell us, to have a to 
make birds and insects white or at least pale, and the Philip. 
pat to develop metallic colours, while tho Moluccas and New 

tinea seem to favour blackness and redness in parrots and 
pigeons, Species of butterflies which in India are provided 
with a tall to the wing, begin to lose that appendage in the 
islands, and retain no trace of it on the borders of the Pacific, 
The Æncas group of Papilios never have tails in the equatorial 
reglon of the Amaron Valley, but ugly acquire tails, in 
pases Page M Chey rango towards e and southern 

cs. Mr. says that birds are more highly coloured 
er a clear than in islands or on cossts—« condi- 
ton which also seems to affect insects, while it is notorious that 


due to some local in- 


ether explanation 
that m this case—as In the large 
brains of Cetaccans—it may be due to need in ther chmate of ganerat- 


ing moch beat to sustam the body. 
Of. eit. yol xw p. yy f Sos "Tropical Nature,” pp. as4-eso- 


p shore plants have fleshy leaves. I need but refer to the 

i mentioned by Costa, which, when transported. 
to the Mediterranean, grew rapidly like the true Mediterranean 
oyster, and to the twenty different kinds of American trees, sud 
by Meehan to diler in tho seme mawar ftom tiei nara 
Uro allies, as well amto the dogs, cats, and rabbits which 
proved to undergo modifications directly induced by 


hare 
climatic : 

It ap then, thet much may be sald in favour of that 
disce choke M surrochdiug etvtoneatces on corpas in which 
Buffon believéd. 

Lastly, I Wouk refer to Buffon’s belief that new species have. 
arisen by DEGRADATION. This again is an opinion which, after 
a period of disfavour, or at least of neglect, has been of late 
revived, and has considerable ce, - I may here 
refer to Anton Dohrn, who has recently advocated the very 
widely-spread and effective achon of degradation as a cause of 

change. It will, I think, be generally admitted that 
such exceptional Copepod crustaceans as Tracked and Zer- 
meoctra are due to on, and the probebility seams to me. 
very strong that the at least many cirripeds, and 
the certoi i 
ing would it be to know whether existing 
amples of degradation, as not a few roolgists now ra 
bat most interesting of all is that perasite of cuttle es, 
Dicyema, the structure of which has been recently investigated 
by Prof. Eduard van Beneden, and made the type of a new 
primary division of animals. Shonld this mall worm-Hke or- 
kaniin hereafter tarni ont t0, be a degraded EE 
what an extreme degree of metamorphosis may occa- 
sionally be bro E o Ri dcs dub ve con- 
siderable ground thet degradation has acted much 
and widely in the feld of Biology; and if so, Buffon is fuirly 
entitled to a certain amount of esteem on account of the views 
he entertained with ‘to it in so early a day and in so un- 
developed a condition of cal science. For it must not be 
forgotten that migration, the of external conditions, 
degradation, are connected points: parts of one view. De- 
dation is most i under violent changes of condition. 
fgach ar parnaitiam),. w e migration only acts by bringing orga- 
nisms under new conditions. 

These reflections lead me to urge upon such of my hearers ss 
may have any unusual facilities for experimental Investigation, a- 
a inq which sectas to be veiy desirablo. 

as 


What is needed in order to solve as the ques- 
tion of specific genesis, is a knowledge of the laws of varianon, 
which must, I , be deemed the true cause and origin of 


species, 
We may, I think, accept as true two propositions :— 
Animals may change in varlous ways, and amongst them, 


L 
by degradation, 

a hanger in the environment with isolation, induce and 
favour changes in form. . 

I would urge, then, that inquiries should be pursued in two 
directions simultaneously. 

A. There might be undertaken one set of inquiries to investi- 
gute the effects on different species of the same variations of 
environment, 

B. Other quM gu ba undertaken with dr bo ase 
taining the effects of different changes of environment on one 
and the same ies. By series of experiments contrived with 
thes enda hi view, Gal eumiad on with various selected animals 
and plants which with rapidity, we may possibly be. 
able to determine what to attribute to external influences (shown 
by such influence having the same effects on all), and what to 
the peculiar nature and inate powers and tenden of different 
orgenisms—shown by the diverging reactions of the datter under 
the same changes in their environment. 

I next desire to direct your attention to another matter treated 
of by Buffon—I mean THE RESEMBLANCES AND DIFFERENCES 
WHICH EXIST BETWEEN THE MIXD OF MAN AND THE HIGHER 
PSYCHICAL FACULTIES OF ANIMALS, 

This question is eminently a question of our own day, and 
ono which I feel cannot bup excite interest in this ast 
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a, "The other is the temptationr to strain or ore facts to 
servea favourite theory. 
ci Sole rect ee N 
te some témer doeet 

Bein; “ aro rs subjects where LET id the 
retarded the progress of correct: know- 

‘countries, and the instincts of the- 
brute creation, .. .-- It extremely difficult to obtain true 
observations’ as to the latter "from the dispositon to make 


them subjects of-marvel and astonishment.” . of It i» nearly 

as impossible to acquire a knowledge of animals f anecdotes 

as it would be to obtain a know of human’ “from the 
of parental fondness 


believe to he most tind, anc that here the danger of 
inference- for observation is- exceptionally “The - in 
not to’ as fRcts márvellous tales without criticism 
a caréful ‘endeavour to ascertain whether the alleged facts 
ase fasts Quid ot nriconaclota ebd, ' 


published) that the researches of various eminent 
animal have been ''bisssed by a secret desire to 
establish tho ides of animal and hunian nature,” and certainly 
no one can -deny that those who do amett’ that ae are 


n; but it cannot be maintained that there is 
evidence of n having been influenced by any such desire. 
The obvious between the highest’ powers of man 


them tb be of redically‘distinct kinds, and the 
naturalists now profess to investigate is whether is so or no. 
But we may doubt, whether man Trendy mado ap that no pack 
do not enter upon it with their already made up that no 
radical difference can by any possibility exist. To admit it, 
think, would be tantamount. to 


to accepting, as 
pe di Regione 
what resulte— y even to some support t Christian- 
m o admit it, would be to deny the ple of continuity, 
cannot, therefore, be any essential between man 
and brute, and their mental powers must be the-sime in kind, 
This, I think, is no unfair on ‘of the state of mind in 
cu Se eae 
present time, Surely, however, if we profess to investigate a 
question, we ought in- Bener to believe that there ds à question 
to e, or else | matter to others; and if evidence 
should seem to show that "intellect? cam be analysed 
poer gigi, reat des oat a viciis 
pro ) OS even at cost o ct 
its origin as at present inexplicable. Can we exp eed 
of ** motion?" But what mtional man thinks oF prd 
that account? Let us not reject anything, then, w may 
be evident, on account of.certsip supposed speculative con- 


But dat no rach coniquenoes as those referred to need follow 
from the admission of the radical distinctness of human reason, 
seoms evident from the views of Aristotle, He certainly-was 
and yet Xb 


natures was an and the facts 
which are open to our observation are the samo as those wh 
ves to his, 


powers are. Tear ipse did 
Mure cede oe ee 
faculties of animals, the danger of misapprehending and under. 
aie our oma powes la tar groal. 

Bufon held very decided ews as to the distinctness of the 
mind of gnan from the-so-called minds of animals. But an 
ingenious and writer,* who has recently done good service 
in su uffon's claims to greater consid 
done him what I believe 
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altributing to hle great work ani nest 
on’s protest * against irony ip 








be strange injustice 
dne, ood peice a a 


permitted* rig miks hie T annot venture tke wy Jour Hine Vid 


uu on this subject; bat spart ffom .Büffon's 
Ir ices re da he bee 
so voluminous a work— 
k FI, which has been range tere x 
remark o 5, 
Ghia velti Í shall have occasion to notice 
ur isti der ier rite Gen die ar 
dem assailant, to point out that in the table o 
in the volume of his “History of Mammals” * (which 


ulvoque," it 
v (on ale oder 


reflection” vay Tare SOMOS but nio of 
comparing them one with another, that ito say, they have not 
the power which produces ideas.”- He is full o: scorn for that 


which Sir 
ts have si 


coment: EE 
en est le e, à mo v'elle ne 
Prt” Bufon bas been 
respect to octrine concerning 
animal variation, but no one has accused him of vacillation 
with respect to his views concerning reason and instinct, d 
Leoma now to the pamage which T mid bas been iig ag 
misunderstood, It is which he expresses his conviction 
that “animals no knowledge of the past, no idea of time, 
and conseguenti. memory.” But to quote this passage with- 
garay to t the illustrious French 
Buffon was far from zing, indeed be distinctly 
enmmorates the various obtrusive which often 1 
the vulgar to without qualification, both knowledge 
eee to brutes; But in f ho, between? 
memory’ and memory. His- “Si lon a donné 
quelque attention à ce je visos de die Di QUE à senti 
qae je Se ede. de mémoire infiniment 
une de eur cause, et qui peuvent cependant se 
remembir en que worte par teu ft la est le 
la seconde, qu o j'uppellerais volontiers 
nod oe mémoire, nat que le renouvellement 
he declares? true memory to consist in 
distinguished 


papier iri gs from revived sensuous 
tions. : 
distinction is, one which it is easy to perceive. That we 

have smtomatic memóty, such as animals have, is obvious; but 


presence of intellectual memory (or ein pro per) mar be 

made evident by the act of searching our minds (d efor 
which we know we have fully 

aad thay intellectually remember to have known; though we 

cianat new tring i beon ouni on, 

As with Lao ith other of ou menil Powar wo 
may, I think, between a higher and a lower faculty 
of each ; between our higher, self-conscious, reflective mental 
acts—the -acts of our intellectual —q&nd those of our 
merely sensitive power. This distinction (to w I have else- 
whero ® called attention) I be one of-the most funda- 
mental of all the distinctions of biology, and to be one the rr 


pron of which is a neon Tes to e 
psychology. s Arb. impossible 
PAEAN A AEE to comprehend Ton or birds, be- 


cause we cannot enter into the actual pasar 
the distinction between our own higher 


es ceases Beh 


;9 2 tv. p 60. 
are he follows, without citing, xcd m a ee ee 
E Le 
d pesi acd MN 4 
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activity, ` 
Thare no with to nore the marvelous rre o animals or 
the resemblance of their actions to those No one can 


'Anirhals, it ia orb act in'waysin whióh they would not 
aif hey doa expe ‘as far as I have observed or read, 







cui virispesia shld alto bret 


at 


IRI. io : 2 which, if itdid would make a multitude of o facts 
Bat, unless T am y mistaken, the question can never be | impossible. Apes dogs and cats) warm themselves with 
our o of unless we bear in pleamar at deserted fires, yot, agh they ses wood and 
mind the between qur own higher snd lower othar wood lying by, though, they arms and hands as we 
have, ond the same sentient they'have never, so far as 
Now I cannot here éven attempt to put before you what I be- I know, been recorded to have added to maintain their com- 
lieve to be the true vlew of our own intellectual processes. Still | sort, Swallows will continue to build on a house which they 
Fen perhap: be renee to make one or two peming see Haa began tn be pulled dowa, end no ana can be shown 
to have made use of antecedent experience, to. Jeter Ut 
Ereybody are his own vivid feelings (or sentation) and | prove upon ae s 
those faint Toyirals of feelings, nie or complex, dutinct ct or | If, on the hud, animali were ca of deliberately 
confused, which afe imaginations and ; but the same | acting in concert, the effects would soon: themselves known 
cannot be mid gs to thought. Careful will, how- | to us so forcibly as to prevent the of mistake. 
ever, I think, convince any one that a '' is a Mr, Lewes has riot hesitated to affirm? that * between animal 
widely different ftom an “ —or of a cluster | and human there is a gap which can only oly De bales 
of famt : plest of thought seems to me by an from without" and he alio sa: 
to bea * ” with an intuition of reglity some | animal world is a contimuum of smells, tastes, 
der as a fact real or ideal ^ oreover, this judg- peins, and plessures it has no objects, no laws, no distinghish- 
ment is not itself a modified * | able abstractions, as and not self, . If we see a 
tions Which ma occasion to it unmodified in ‘the | bad, efter wé have learned that it is a bad, there is always a 


Enaga. do not CANTI tho Judgment ` sich “belief? and: E hen mis gere 
human “swimming” hth gnent al ay gr of ch d ered the ? 
want ich pecia lente no wich winning cul consequent 


f or gives pleasure, 
For instance !~. . . leta dog be lost by his mistress in a Geld in 
which he'has newer been before. Tho presence of the group of 


Y «t Problenis of ani Mind,” vol L TES 
Si tda LAr 140. o£ Aie al “ Questions o Pa chology," P- 9- 


that by winch a tree as it # preger yos iho of stars fofficted on t 
Jons balore, eel a e of =a usecf the word as 
tmreasoneble xs would be tha of the |“! sculptor" to ry 
quarryman, or “‘ schlpture? to fodi the fractures made in rotks the 
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of the field there is visible a gute at 
sembles & lane in which she has been used to 


Hd 


apparently 
out the need of i 
maica DEAE ee thie pheno: 
cor eai 
is a radically distinct intellectual wer or force in 

man, is such a distinction of kind so isolated a fact as man 
suppose? May there not exist between the forces which living 

exhibit other differences of kind ? 
consists of an 


tional ETET de ch ate evidently 


a 2 T a 
referred sere in akin o € fourth cause to w 

forms. Verre eel ee a 
Gano oleae cea pape We may analyse 
tho activities of any animal or J 


Saan ee of 

arg rae pda and mere 

arces. e aaa a as we find ina 

creature is certainly nowhere to be met with in the inor- 
Pria world, 

To deny this would be to deny the inest evidence of our 

of minute 


senses, . To assert thet each living y is made u 
independent o tech with its own '' iple of indi- 
viiuation," without subordination or n, is bat to 


multiply difficulties, while such a doctrine conflicts with the 
ence of our own which lead each of us to regard 
himself us one whole—a true unity in multiplicity. 
The existence in Pech genu of a 
mA serma, t9 specially 
of serial and bilateral symmetry, 


of certain diseases, by the phenomena of monstrous growths and 
bythe eyed bay o sud organi a the Ratiolarian 


It also seems to me to be made evident, by the various 
activities of each animal, which are, as a fact, grouped in one 
in mutual interaction —an ha been described by 


Kant ak a creature, thé various parts of w sre reciprocally 
ends and means, 


I think now I hear the exclamation—This is “ Vitalizm 1? 
while some of my hearers may deem these matters too speculative 


for our 

y, general conceptions of the 
oe sepen and infiuence them in 
various ways, and their consid therefore can hardly be 
out of place here; while as to ‘ Vitalism,” I am convinced [ 
shall not be wasting mur Halen AEE a RERE 
wide 


The ‘ Vitalism ” Bich is so objected to, is that 
uid arde casses een Ia aes Ge ole 
separite white ihe lag erus, the body—an extra-organic force 

the creature, and acting by and through it, but 


, 
enomenag 


pa fre ya at TEE a reasonable one, 
that ofi form of force w tatra-crgenic, so that 
it and the living body are one thing, as the impress on 


stamped wax and the wax itself are one, though we can ideally, 
between the two. It is, in fact, a mode of 

un cat Ree ee eiue 

than to their mat composition, every creature can o 

come be regarded either statically or dynamically, It is to 


t E & 


regard any given animal or plant, not as & piece of com 
matier played ae paca end are ansi 


te, na ot oiii un ete me epa 
with which it is so entirety one thet it may be sald to 
he such animal or plant much rather then the lump 
of matter which we can see and handle can be said to constitute 


no bird at all, save by abuse of nor is e ‘corpse 

really a “dead man "— such terms as self-contradictory as 
be the on ‘‘a dead creature.” 

: apa aris cuence the constituent of every liring 

thing is some our senses, though its existence 


For of course our senses can detect nothing in an animal or 
piant beyond the qualities of itë material compo ment paris. Bat 
neither is the function of an organ to be detected rave in and by _ 
the actions of such , and yel we do not deny it its function 
or consider that to be a mere bl mixture of 


p cR LEN 
It may be objected that its existence. cannot be verified. But 
what ts verification? We often hear of ‘‘ verification by sensa- 
tlon,” and yet even in such verification the ultimate a is not - 
to the senses, but to the intellect, which may s 
which criticises- and judges the actions and suggestions o 
the senses and imagination. UThoneh aa kasalda. tw conte 
for us which Is not genetically traceable to sensation, yet the 
p our developed Enowledge ia not renada but 


and its final justification and wust ; 
not on '' ," but on ''thoughts," I must a Ee 
such an audience es that I have the honour of 
expressipg.truths, whi bo same af my. heres miy o 
obvious. I would g suppress them em may sem 
my own ence con a 


To proceed: ‘‘ Certainty” does ian any 
more than doubt. Both belong to tho a e 

are bar the materiala ee Mog nigh a ee . 
fectly certain about our that certainty belongs to thonght 


and to thought o “Thought,” therefore, is our absolute 
criterion, It is by self-conscious ht only that we know we 
have any feelings at alk Without thought, indeed, we might 
M Ge not know that we felt or know ourselves as 


creature, the poverty of 
no ber to im accept- 
x terms and con ons— 
srach, s.g., as “being, “cause,” &e.—which are 
Ie to the intellect (since they can be discussed), though 


wers of the i tion to picture 
the spirit whick would deny such realities 


» and at the very smo 
P as the accom 
a material object—the body.? 


~ Tha vord- DEBA, Dat boen mied to li that artitity- NE 


E 
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be shortly, but not unjustly, described as a process of intellectual 


by which the unwary spectator is apt to be 
chested oct of his most valuable mental posesslon—bts rational 
The same spirit asserts thet our psychical powers never them- 
selves enter into the circuit of physical causation, and yet few 

would seem more certain to a plain man than that (sap. 


his honse 

on fire) it is his 

which sets him in motion, toda is to de tho evident 
teaching of our consciousness, It is to deny what is necessarily 
the more oertain in favour of what is less so. If I do notknow 
this I know sething, and discussion is useless, As a distin- 
guished writer hes said: ‘‘ That we are conscious, and that our 
actions are determined by sensations, emotions, and ideas, are 


facts which may or not be explamed by reference to mate- 
al conditions, /bat w. no material ex ion can render 
more certain,” The advocate of ‘ selection ? may also 


be asked, How did know ever come to be, if it is in no 
way useful, if it is utterly out action, and is but a super- 
fluous gocompaniment of physical changes which would go: on 


es well without it? 
As we may be confident that tho not only is but also acts, 
aswell as there are are not i but 


ings whi 
Mii eM nives o loro cies e. the A of 
which I venture to pwt before you, is one which 


ma onally entertained. n. 

Jesi forthe moment ad for arguments mie that it may 
be accepted, what light does our edge of ourselves throw 
u Hine KM ne TE orgaalims T Weknow 

with us a of actions, which are at first performed 
with consciousness; come to be performed unconsciously ; we 
know that we sensations! without perceiving them ; 
we know also that countless organic activities take place in us 
under the influence and control of the nervous which 


either never rise into consclousness at all, or only do so under 
abnormal conditions, Yet we cannot bat think thet those activi- 


ties are of the same generic nature, whether we feel, perceive, 
or attend to them or not, The of individuation in 
ourselves, then, evidently acts with in some 


with sentlence in actions, but constantly in an un 
and onfelt manner. Yet wo havo seen it undeniably 
causation, 

all the actions of which are neces- 


may course of actlons which a dog would otherwise 
have —-that is, the feeling of the moment, together with 
the recurrence of various past f and emotions there- 
with associated which the sight of the calls up, may cause 
such change. Besides its feelings, the general the organic 

a mult. 


partly physical, the letter—both the felt and 
Ee unfllebeing directive and controlling. 

As we d to the lowest animals, evidence as to sen- 
tience fades. Yet from the resemblances of the lowest animals 
and E &nd from the of the funcHons 
m iving creatures, we may, conclude 
that activities also take place in plants which are parallel with, 
and analogous to, the unfelt psychoses As Asa 
Gray has sald with to their movements: ' Although 
them aro incited by yin agents (ut a kinds of 
movements are in , aod cannot be the of anything 


399 
of the plant or organism itself, due to some inherent power 
which is merely pot in action by light, attraction, ‘or other 
external influences." 


I have already adverted to^inseotivorous plants, such as 


Dionas. Ta inet als We bate maa PARIA gunae y a 
those of animals. An im on is ma S and appropriato ré 
actions ensue, these actions not take 


lace without the occurence of electrical changes similar to 
those which in muscular contraction. y less note- 
worthy are eurlous methods by which the roots of some 


lants seek moisture as if by instinct, or those by which the ten- 
of certain climbers seek and find appropriate support, and 
or, 
ex. 


found it, to it a pseudo volimitaty viae ; 
those M ch dio Tis ** Mother-of-a- 3 
appropriàte hollows in which to deposit her 


PNerethelon, nothing in the shape of vegetable nervous or 
besos faroe korg fy ar bai aep idein i 
necessarily together, it possible to attribute sensations, 
sao perception. instincts; or foliury sotlona to. plants, 
though the ple of individuation in each acts as in the unfelt 
perdon animals and hermonises its various lifo- 

then, which commended itself to the clear and 
certainly Greek Intellect of more than 2,000 years 
that there are three orders of internal organic forces, or - 
ciples of individua'ion, namely, the rational, the animal, and 
the vegetal appears to me to be justified by the light of the 
sclence of our own day. 
I come now to the bearing of these remarks on the science of 


blo à 
Aly ent fats may, as T bave before mid be rund 
either statically, by anatomy, or dynamically, ^ 

Ph a8 rally tpdestd, repite the pete of 


> 13 


aes distinc! e physio! 
to be devoted to the investigutlon of such syntheses idein 
as exist in each kind of living creature. I mean to say that just 
as we hove a physiology devoted to the several activities of the 
several which activities are the-functions of those organs, 
So wo Tee E Theol y directed to the 'physialogy of 
ing bod 


science, however, a appellation, I think an 
ad one is not far to seek. 
Such a line of may be followed up, whatever view be 
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inquiry into the na the nature of ts ple of individuation, Such 
an inquire becomes 5. in che widest and in tie 


Spaa a that term—it is ‘the’ peychology of 


Mr, dier Sede: ‘alread Dd great step 
reverting -tp this ATTA or abs 
mede. iim en the of animals, -But the activities 


psychoses 
of plants must.not be ignored. ,A sclence which should inchide 
the ity and reactions of & Rhiropod and. exclude 
mores ard reactiofs of Venus’s 
gp HER r -en aai plants, the recognised number 
Igri on, he. eras, mant: bo a ver pal and 
os M ky ape da er eee oor 


e kingdom also, 

ogy,‘ Will be ronterminous thé 

ele o oa anil embrace one aspect of organie 
dynamics, while;p agi tel ey een other. 


PHYSIOLOGY ; 


etn, of tie, oÈ organa td of funy per oc 
nutrition as exhibited in. all 


Eus Telus t 
produation, m sensation, 
sidered, as manif 


PsyCHOLoey. will be pec 
tlon) to the study of the 
dered ag one whole—to 
ee ree phn 
to 


viii gty erase naa at fuera deem alan 
pigra the rabjesiivo psycholog of. Iùtrospeetion, wal 


sense of the term, in its oldest and in 


ology. It re- 
it because we must be with the various func- 
ons before we can study their and interactions, 


When, However, this has advanced, one. most important 
result of that advance will 1 knowledge, more or less com- 
of the innate powers-of and therefore of their 


esr coun, ane dud 
some 


te meris of the grat French naira of the tat e 
hose.views as to variation and as to animal” 
cab eto belag ies yon  getons oe 
to enter, Bley claims unen cun hara, ny 
foo much fi and I rejoice fn this oppo of 
rada to him them fo recol- 
bie As to fha qirstions walch words have to 
me and upon which-I have thus most imperfectly tou 'the 
consideration’ I have ventured to offer may or not commend 


may 

it 1 the of 
mle few an oF T a eaa aie Lan e i 
ve co 


they 

maerens dred yafiecting the whole 'field 

of biological ay lich belief Mons induced me to 
make’ so.large a 


century,. 
baye 


upan: yum aes and JUN Seaaiceat 


: p ae doe se dow Xa ct we 
pou 


so UU C NOTES. 


CAMAS: dS Lethe atana ful thé coto adea: 
Baden moeting. Gf the Gèrhañù Associaton of Naturalists, tó 





or frs 


which wei bv; got referéd'in our note last woek, we máy* 


mention: that at the opening of the- frt gengral meeting on 
September 18; Prof: Kusmmanl, of Strasburg, will. deliver a 
memorlal's in memory. of the latè Dr. Benedict Stilling, of 
Cassel, tho first secretary of. läst year's meeting. The oid 





and third general meetings will take place on September 20 ‘and ' 
24. respectively, and will be partly'occupied with the following 
lectures :-*-Prof. Ecker, of Freiburg, ** On Lorenz Oken, in con- 
nection with the Centenary of his Birth ;” Prof, Goltz, of Stres? 

“ On the Heart ; ;" Prof. Jaeger, of Stuttgart, “ Oni A ffec- 
tions af the MAA. ™ "The sectional meetings: will take place on 
September 19,22, and 23. For these up to«the preserit no less 
than seventy-six papers have! been amhounced, all 
domains of natural-sclence and medicine, The followiiig inay 
be of mare general interest.:— —* On the Colour Sense among the 
Ancients and among’ Modern. Uncivilised Tribes," by Prof, Hart- 
mann; of' Berlin; ‘‘On the injurious Effects of the Refuse of 
Factories, specially of Bleaching Works, with regard tò Fish,” 
by Dr.- Weichelt, of Rufach; ‘‘On the Physiology of the 
Brain," by Prof. Goltz, of Strasburg ; ** On'Sea Climates and Sea 


' Voyages, from a Physiological and Pathological, Point of View,” 


by Dr. Faber, of Stuttgart ; “On Crimes and Insanity,” by Dr. 


' Koenfeld, of Wohlax ; .' ‘Experimental Lecture on the Brain,” 
‘by Prof. Rtdinger, of Munich; 
. Animal Vaccination and the, 


On the’ Presént Stale of 
Institutions “in 

Germany, Holland, and Belgium," by Dr. Furst, of Leipzig. 
THE Sanitary Congress afd Exhibition of the Sanitary Insti- 
tute of Great Britain-will this year be held at Croydon, Dr. 
Richardson, F.R.S., has accepted the office of President of the 
Congress, and a large and influential committee, of which Mr. 


LA job Coan ts, Ce chinen, kas Sian formah The Sanitary 
, Congress: is divided into three sections, viz, ;—Sectian I.— 


Sanitary Sclence and Preventive Medicine; „president, ‘Alfred 
Carpenter, M.D., London, J.P. Section 2.—Engineering and 
Senitery. Construction ; president, Capt. Donglas Galton, R.E., 
C.B., F.R.S. Section 3.— Meteorology and Geology; presl- 
dent, G. J. Symons, F.R.S. Arrangements have also been 
made for one or.more lectures, A cr DE 
Prof. Corfield. ' Sead 


Tue Fourth Annal General “Meeting: ‘of the Mineralogical 

Soclety of Great Britain and Ireland, to recelve the Report of 
the Council, ‘and elect Officers for the ensuing year, and for 
ee ee A adn Ee E 
Street, Sheffield, on Friday, August-22, at 3 P.M, Tho follow- 
ing papers wil] be re&d';—''On the Production of Different 
Secondary Forms’ of Crystalline Minerals,” by H. C. Sorby; 
F.R.S.; ‘New Scottish Minerals,” by” Prof. M F. Heddle; 
“On some Cornish Serpentiqous, Rocka a H. SUN 
F.G.S. .. 

‘Tax Fifth Annus] Conference of the o Society of 
Scotland will be held at Forres, on Sep .17 and following 
days. ‘Tho programme of arrangements has been garnished with 
several not inappropriate quotations from Shakespeare, whose 
“Macbeth” is naturally suggested by Forres, 

Dz. JOHN M'KxNDzICK, Professor of the Institutes of Medi- . 
cine in Glasgow University, has been appointed Lecturer in 
Natural Science and Theology for Session 1879-80, undér the 
Banchory Bequest, at “Aberdeen Free Church College, in succes- 
ston to Dr. Lauder Brunton, 

WE regret to record the death of Sir Thoin Monereiffe' of 
Moncrelfie, Bart., President of the Perthshire Society of Natural 
Sclence, and late President-of the Cryptogamic Soclety of Scot- 
land. Sir Thomas ‘was an enthuslastlo entomologist and did 
much to foster and promote the study of natural history in Perth- 
shire, Amongst the schemes which he had at heart was the 
estabJishinent of’ an &fcleñ local and other aids to’ thé 
pecmotion of the stady.of sclence in Perth. ^ &íe was a frequent 
contributor to the pages af the Scis Naturali, among; his 
latest cfntribations being & of the lepidoptera observed 
within one square mile at Moncreiffe, which included "ro less 
tips upwards. GE Gospe and Ia veina ble fee the notes On 
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the habits and for the light thrown on the geographical distribu- 
ton of the species in Britain.. Sir Thomas, who was Vice- 
Hostess of Periti, cie od Augur 16 Hu D Rseeyentt 
year. 

THX death is announced of Dr. "TmmaselHermann von Fichte, 
formerly Professor of Philosophy at Bonn and Tubingen Um- 
versities; and som of the celebrated -Jena professor. .Dr. von. 
Fichte was born at Jena im 1797; and died at Stuttgart on 
August 8last ` : 

Tae fifth’ Rumian Archmological Congress will be held st 
Tiflis in September, 1881, and will be specially devoted 1d the 
investigation of Ancient mónumentz, A committee meeting will 
take place at Moscow in January, 1880, when the detailed pro- 
gramme of the Congress will be arranged. 

Ix one of the recently submerged coal mines in the Dux dis- 
trict (Bohemia) a remarkable phenomenon has occurred which 
Dr. Braumiller, an eminent Austrian mining engineer, describes, 
It appears that in the subterranean waters of the “ Fortschritt ” 
mine regular tides have been observed for the last six months, 
Both the Berlin and the Vienna Academies of Sciences, are 
devoting considerable attention to the strange phenomenon, A 
satisfactory explanation has, however, nof yet bezn derived at by 
either, 


THE electric light has made its way to the highest hotel 
of Europe, 5.4, to the hotel which is situated at the greatest 
elevation above the sea-level, The ‘‘ Engadiner Kulm” Hotel 
at St. Moritz, in the Upper Engadine, boasts of*an-elevation of 
1,856 metres above the sea, and the propriefor announces that 
the establishment now possesses eight Jablochkoff lamps,- A 
dus ci MD Ec EM d 
lamps . 

THE National Weater-Sypply. Exhibition was inaugurated at 
the Alexandra Palace last Thursday by tho Lord Mayor; Mr. 

Chadwick, C.B., Col, Bolton, Mr, Wanklyn, Prof. Seeley, and 
others -intérestéd in the witer-supply question, were present at 
the luncheon. The exhibitor, which covers a wide and varied 
field óf dpplisnces and products'in connection with the supply 
and uses of water, is really interesting, and ought to attract the 
aitention of visitors, We trust it will have the educational effect 
hoped for, It is intended to keep it opfn till the spring, and as 
the object 1s to collect information as well:as to spread it, itis 
hoped that those who have any maps, or tables referring to 
water-supply, will send them. Information respecting the alms 
of the committee may be obtained from Mr. A. T. Atchison, 
M.A., 34, Great George Street, Westminster. From the remarks 
of Mr. Cross on Mr. Fawcett's motion last week, it would seem 
as if Government had determined to deal with this all-hportant 
question, 

Tene Giara momies capte balloon buston Ote rod iui à 
little before sh? o'clock, when a moderate wind wes blowing from 
the south-east. It will be remembered that M. Henri Giffard 
placed his balloon in the hands of ‘a company of uneducated 
adronsuts, who neglected to follow his advice, and for economy’s 
sake left his balloon partly uninfiated. ee Er 
vacuum jeft in tho lower pert of the balloon, ‘agitated’ the 
canvas in so extraordinary a manner hat it give way. ` Tr will’ 
205 STEAG HUE Yeats Ue seson belag 10. fat, edyatoed 
for the purpose - : z ' 

‘THE French Academy of Meisi] Aok sale two 
successful experiments, one at St, Germain-on the gth inst. ; and 
the other gt Cambrai, to testwhether dt was-possible to prognoati-: 
cate, with the helpyof pilot balloons, ‘the path which the mounted 
atrostat would follow.” The“resnlfs were satlifactory. At St’ 
Geéethain the wind was very light sind uücertain, but at Cambrai, 
derum o; EMEN MEAE A competent colom- 
bophile had been placed in the car, and, a ‘number of carrier.. 


pigeons were liberated from the balloon, and a narrativo of the 
principal incidents of the journey was posted in the city before 
the aerial travellers had landed, The system had been explained 
Irae Poena 1A ere RUM UE ON ee DAR 
town-hall — 


ux onana uis Debs panes qesarcaictud Be 
antiquities to beware of fabricated specimens of articles purport- 
ing to belong to the age of bronze and to have been found among 
the remains of lake dwellings and in the beds of rivers. He 
says there is-a-regular manufactory Of these things near the Lake 
SC Difina, ani Her Dec rose ace palag rd Nt took padi 
which are not worth es many centimes. te 


; Two streams of lava flowed on the 15th from Mount Vesuvius 
to the bass of the cone, There was no eruption on the 16th, 


M. MorrL FATZO, who is conducting some extensive explora. 
tions at the lacustrine station of Corcelettes, Centon Vaud, 
announces the discovery of s large canoe in an excellent state of 
preservation, It is formed of a single pine log 32 feet long and 
a3 fect wide ; and though the stern is slightly damaged, the 
bow, which is carved and ornamented, ts perfect. This interest, 
ing find will be placed in the museum of Lausanne, which now 
‘contains the richest collection of lacustrine relics in Europe. 


“THE new part of the 7rumsactiens ofthe Asiatic Soclety of 
Jepen contains much interesting matter; the most importent 
paper, however, is one on the transliteration of tho Japanese 


'Syliabery, by Mr. Erüest M. Satow, of ELM.'s Legation at 


Yedo, who has industriously ‘applied himself to the study of 
the language for ‘the past eighteen years, and is one of the 
greatest authorities on the subject. . There are also two papers 
worthy of notice, the one on inscriptionis. In Shimabera and 
saa aa dc INL 
adventurers, 


_A PARTY recently visiting. the Daly River, North Australie, 
appear to have met with an r far larger than any hitherto 
seen. Nothing but the head was visible, bat this is described as 
being about 4 feet in length and 2 feet 6 inches in width. On 
being fired at the monster disappeared,’ M an al 
body could not be ascertained. 


In a valey'at the foot ‘of the so-called Habichtswald, near 
Cassel, a short distance from the castle of Wilhelmshohe, a 
new. ferruginous mineral spring has been discovered. The water 
of the new spring belongs to the class of alkaline earthy iron- 
waters, and besides salts of iron, ‘contains a great quantity of 
carbonate df lime, It strongly resembles the Schwalbach 
waters both-in taste and composition. . 

"Tux Goreriment of Westérp Aüstralis has offered a reward 
for the discovery óf new "islands, Valuable deposits are 
believed to exist on the north coast between the Lacepedes and 
Camden'harbour. Ns 

Mx. Wa. HUGHES * Outlibes. of Geology and Geological 
Notes-of Ireland " has réached a third edition, which the author 
states“has been ‘almost rewritteh. It contains a considerable 
number of ‘illustratióhs,” Gill and Sox’ of: Dublin ere the 
i| publishers, ^ 

“Tae Students . of British Plants, arranged 
accordióg to the Students’ Flori of the” British Isles, by Str J. 
D. Hooker, C.B.,” is the title of a useful list compiled by the 
frc Ges Heuiow, eut published Dy Dicunt Portland 
Town, London. tomes 
v eia Posadkqqe.oF tia Bristol Maias? Sodety contains as 
usual several excellent papers. . “Mr, Stoddart's papers on the 
geology ofthe Hifstol coel field, arf. continued ; Mr. . Bucknall 
Sis eere sud ne Prio AET Dr. Fripp 
an account of-some experimerits on insect hearing; Mr. A. E. 
, , 
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Hudd part 2 of a catalogue of the Lepidoptera of the Bristol 
£ SCIENCE Teaching in Living Nature, a Popular Iniroduc- 


Pg EN TN ER 


Science,” is the title of a little volume by Mr, W 
-F.C,S., just published by Stanford. 

- THE additions to the Zoological Soclety's Gardens during the 
past week include two Diana Monkeys (Cercegéthenus didna) from 
West Africa, presented by Mr. F. J. Crocker; a @reen Monkey 
(C calliirichus) from West Africa, presented by Mr. 
C. F. S. Day; a Malbrouch Monkey (Cercopithecus cynesurus) 
from West Africa, presented by Miss Agnes Barker; a Black 
Stork (Ciconia sxigra) from Jutland, presented by Prof: J. 
Reinhardt, F.M.Z.S.; a Rose-crested Cockatoo (Cacatua 
moluccensis) from Moluccas, presented by Miss Foster; fourteen 
Golden Tench (7iwca onlgeris, var.), presented by Lord 
Walsingham, F.Z.S.; & Common Buxrzrd (Bute vulgaris), 
European, deposited; two Black-footed Penguins (SpA miscus 
demersus) from South Africa, purchased ; two Crested Pigeons 
(Ocyphags lopkotes), two Geoffroy’s Doves (Prristera gæfroi), 
bred in the Gardens. - . 


. H, Watson, 


OUR ASTRONOMICAL COLUMN 

THR ELONGATED NEBULE.—The amateur provided 
with an equatorial’ of fair apertore and a parallel wire 
micrometer might do good service Ly the accurate deter- 
Ee of the Equi. udi ToT of the elongated or 

ewe ER hich to far the number of 
eliable measures is but m thotgh such objects are 
Wei commonly distributed. The necessity for further 
observations in this direction is well illustrated the 
note to No. o of-Sir John Herschet’s General ogue 
. = H.1.94; H. made the nebula bv one observation ex- 
tended n. to s., byanother nf tosp., while two observations 
RR Jobn Hemeeel agree in mala it extended in the 
* Surely," he remarks, “i: does not rotate?” 
je (* Siderum Nebulosorum ^) merely says: “ Circa 
directionem axis nihil annotatum fuit." . 

In 1874 Mr. Cleveland Abbe called attention to, this 
subject, and in the American Journa: of Science and Arts, 
January, 1875, has collected the a places of 
about sixty ongated nebula from HerschePs catalogue, 
and has appended formule by which the right ascension 
and declination of the poles of a very much extended 
` -nebula may be Caltdatu ‘These formule he has applied 
to such measures or estimations, often rough ones, of the 
angles of position as were then published. | 

THE NEw BINARY STAR r CYGNI.— This star, the 
duplicity of which was detected by Mr. A. G. Clark in 
October, 1874, with tbe 26-inch object-glass manufactured 
for Mr. "McCormick, of Chicago, well deserves following 
up; fy in oa 3% years to 1878'4, when measures were made 
by Mr , the angle of position had retrograded 
25°, s bat little cbange of distance, though a slight de- 
crease may be The components are about 4'5 
&nd 8. Right ascension for 1880, 21h. rom. 8s. ; declina- 
tion, 37^ 32. If the motion in angls has been equable 
since 1874, the position may now be gbout 140°. 





LEITERS TO THE EDITOR. 


Editor does net hold himself resporsible for epésions expressed 
ey oe ee bee 


ele 


As the unusual phenomena observed in the Persian Galf, de- 
scribed in NATURE, vol, xx. p. 291, has hitherto called forth no 
^ 


forward a suggestion that may be of 


Į would observ that the so-called 
ET large concentric circles, 


remarks, I venture to 


waves were C 
ose common centre 


-south-west of H.M.S. Vadtwrr's first, and east of her 
distance 





Scale l¥ tol Naut mile 
Diare shining pait of lusu) cae centrés 









or iem conlrol avit ita DA In the case of the fire-fly, the" 
light that one emits calls almost instantaneously answeriny 
flashes from others, No dweller in the tropics can have failed 
to observe the manner in which trees are lit up by the simnltan- 
eons flash of thousands of fire-flies, and the period of darkness 
that intervenes before the next flash. If then we consider the 
ia Ble paned unn shoal I may so term it) of 
the power of rescence 
each other.to do so, the impulse 
b eua at the rate of 125 fest a second, 
y of light to the dark interval the ratio 
I to 3 (in time, 4 of a second to E), we have accounted for the 
phenomena so as Us waves are concerned. 
~ What were the disturbances that-originated the actior, 
it is Impossible to say, though it is easy to imagine several cantes 








of irritation, thet would not have been detected by the simple 

observations taken on board the vessel, — , 
The luminous: waves of the smaller serios ''meeting the 
waves from south-east did not cross, but appeared to 


obliterate each other at the moving int of contig” The 
above 1s dificult to explain, M tho ntes yof the waves was 
obliterated at the actual Intersections. It can however be readily 
shown that close to the intersections are spaces where the phos- 


yed 
ice Wily eds oii ME space wil 


appesy in a iten o of SONA immediately followlng the 
5 i 
would 
obliterating the other, 


y Bire The appearance of one wave 


. ocean is divided into numbered 


S 
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A second diagram explains this simply. 


Here a portion of 
squares of 25 feet, and the 
advance of the 25’ luminous waves, 75' apart is 
following positions, It will be seen that spaces 
Ii Rr ere mae hele Similarly, in the next 25' 

vance of the waves, would those numbered 12 ui I , and 
so on, the assumed dark spaces following in the wake of each 


EDWARD H. PRIXGLE 


. intersection, as it pursues its diagonal course. 
Beckenham, 


August 5 





The Planet Jupiter 


IN thé bright zone south of the south equatorial belt may now 
be seen a and beautiful feature like a flame—red elliptical 
cloud suri by & brilliant white aureole. I first observed 
it near midnight on the 14th inst., when approaching the middle 
of its apparent course across the disk. 


Twenty-nine Gleams of Sunshine, August 7, 8, 9, in 
Nine Houra 
IN à paper, about weather, written by Mr. Ellis, of Greenwich 


Observatory, and ed in NATURE, vol. xx. p. 313, mention 
i» made of work done with an instrument for registering sun- 
shine, which I con got made, and gave to the Observatory. 


It consists of a glass a stand for it, and a metal bowl. 
The spherical surfaces have a common centre, and radii so 
measured that the focal cone of sunshine condensed by the glass 
is cut, by blackened cardboa:d fixed in the bowl, at the same 
distance, and at right angles, whatever the sun's position may be 
in the visible sky. The temperature near the point is at least 
yoo? when the weather is clear, The sun's circular image de- 
scribes a circle about the common centre, and it burns a trace on 
cardboard when the sun shines clearly. I can think of nothi 
peite or ampie for the purpose of registering sunshme 
counting clouds daily. 

The inclosed ter’s block was engraved in the focal cone of 
a cast glass sphere. The flat surface, blackened with shoe- 


2PM 


uad theday was “fine.” The official forecast was “cloudy ” 
and the day was veryjcloudy, The sun was seen “ 
mist" at interval At IO A.M. one brighter gleam 
a mark ; but that was all the bright sunshine that reached 
this garden. For a great depth the air was full of water con- 
densed into the shape of the burning glass. Each spherical drop 
acted on sunshine as the bulb of & spirit thermometer acts—in 
* absorbing heat,” in stopping, r ing, and dispersing waves 
of solar n. There was more Slag eed ay tie 
and. The morning of the gth was sunny, , and cloudy. 
ut P pates of very pile bine sky were vitiis Birds 
foretold a fne day, and they were true prophets. The sun's 
image came on the block at 9.30 A-M., it was set carefully 
at 10, and left tll 2 r.m. The air was ''thick" all dsy, the 
blue of the Sky wis vor påle, aod the ar “watery.” The 
1ecord shows when brig. gleams occurred during the time of 
exposure, About noon, as commonly happens, clouds gathered 
and hid the sun. The brightest time came after noon. 

This bit of ** thermographlc wood ving " may give readers 
in bilghter climes some notion of the di cloudy of this 
abnormal English summer, There has not been a clo day 
rince the year began. The blue of the Iky never has been the 
dark indigo of tian and Californian skies, 

The cause of excess of cloud I take to be excess of solar 
radiation, and consequent eva ion to our westward, Con- 
densation hes been jn proportion along the European Atlantic 
coasts, where the was chilled by a late and severe winter, 
and has been little warmed and “dried since by sunshine, Ac- 
coding to casual and official public and private, 
the heat has been great in America, on the Atlantic, in Spain, 
in the south of France, in Eastern Russia, in Egypt, and on the 


In November, 1869, Mr. Gledhill discovered an elliptical 
figure in the same zone, but it was dark, with an interior space 


ht and colourless. ` 

ledhill’s No. 2 belt (Ast. Register, April, 1870), which was a 
most stnking feature for mima geais; in 1874, re- 
appeared in May, 1875, again and is now again 
faintly visible, It is wader (north of) the north belt. 


The sonth equatorial belt seems of a slate-blne, the north of a 
russet or dark red colour. The bright central space is crossed by 
dark, irregular Bridges ing from south-west to north-east— 
the invariable rection of all the oblique formations that I have 
ever remarked on Jupiter. 

The north polar region seems occupied by a number of 
apparently close, narrow belts. The south has a pretty similar 
appearance, but the belts here are not so numerous nor so 
distinct. Joun BIRMINGHAM 

August I5 


blacking, was set roughly perallel to the plane cf the equator, 
and the hot point was brought to bear upon it, at about 1 P.M. 
on August 7. Thus ps e section of the cone is not 
circular, but is an w is longer or shorter in proportion 
to the clearness of atm The ellipse describes a 
circle on the boxwood plane. Hollows burned out by it print 
white, the surface left prints black, Clouds which Soned the 
sun's path may be counted between white oval spots, There 
are twenty-nine spots, the rest was cloud, In common weather 
parlance the m of the 7th was “sunny,” but the blue sky 
was veiled & broken roof of thin d ed clouds, moving 
esstv ard, hindered heat waves. Between them were 
narrow clearer openings. When one of these the sun 
the cone of sunshine burned the block i y. Afternoon 
about two, the broken cloud roof mended, rain fell, and the 
night was wet, The mom- 
.” Not a patch of blue sky was 
ble big chough to make a pair Of eee for a Dut 
But the weather " looked as if it might clear up.” The sun was 
‘trying to shine.” Birds sung notes which forecast a fine day, 


IO A.M, 





Red Sea. The sun shines fiercely upon the ground beyond the 
edge of a great cloud which has come pemstently from the 
Western Ocean to overshadow our islands, and to and 
batter them with rain and hailstones., Our shadow 1s the result 
of sunshine. OU ec Naga eum A i Real s 
are gay in spite of the clouds, or because of them. 
Beli in this theory I am going eastward in search of 
brighter weather, and I send this reco d of watery sunshine for 
before I start J. F, CAMPBELL 


your acce 
Niddry Lodge, Kensington, August 9 





$ Electric Clocks 


THE various contrivances for elechic clocks all depend on 
produ contacts with the um, which is confesedly 
undesirable ; and they nearly all produce these contacts when 
the pendulum is at rest at the highest point, which is the worst 
position. 
There seems no reason why a pendulum with a coil-bob tra- 
versing over & short permanent magnet, as is usual, should not 
be independent of contacts. While descending the lower part 
of the stroke it reaches the magnet, and a current is thus excited 
in the ceil, which is conveyed out at the knife-edges and works 
a switch ; this sends a battery current through the coil fo»a short 
od while the pendulum Is beginning its ascent, and so drives 
hatha ev de rai from the magnet. ‘The same process is 
repeated in the back stroke. The mterval between the produc- 
tion of the excited emrrent and the batbery current, and also the 
duration OF the battery ee de by a small 
penanam whos aingie swiig is oq to the Interval, and which 
liberated by the excited current. The details are so easily 
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that it iare UE while to particularise them, 
Of course the caren tins berated by the excited eant | 


apart fo 
contacts. Thus egch action is prođucsd. at tho- most :salțable p 
né : 
Posaibl pendulum cutting ff heat ra 
might this work a switch, and be even 


Bromley, Kent W. M. aoe Perris 





Did Flowers Exist during the Carboniferous Epoch? 


Saree pages vide ese heading ee 
e& and moths, &c., and siruck with the 
de aet taken i thA mieie es cil by thë letter of 


the Rey. A- E. Faton (vol x P, 313); T thought m whieh may 
ask for a very spega for an ercommunicatlon w may 
forward ekiti 


I have in Te d what eppeaiy ty ma fo be a buttery. 
(using the word. without. any regard to scientific.nomencieture), 
- as a carbonaceous . im ri xal by way of conati [eat 

Shievaidagh cosl-Geld, Tipperary ; pe bee! 

i I aball be ha 
. earnestly pursued, epe 

examination to any of thecal gzutlemen interested who 

will furnish me his ad or in turn to as many as it will be 

convenient so to accomm: on comdistion that the specimen be 

returned to me in good order and without unreasonable dalay. 
Imay be allowed to add that I have no sympathy whatever 

with the discussion in its present 
‘Earlshill Colllery, Thürles, August 7 


WILLIAM MORRIS 


“Euclid and His Modecn Rivals ” 


Mz. Dopason thinks “it worth while to out à mistake 
made in the h abont he tg ges 
iei 0). words . t capable of 
proof, 7 de # thi ” referred to is Mr. Morell’s si that 
‘the er MDORSTM is lese than the perimeter 
MPORSTM, w epee tras, end of course 
is incapable of f. on, w te two 

Tug rid ree dhing” bomm M Hs grami anteceden? 
Yow rer baek o theorem de pit Me orali is 
theorem which é tras and easly I 


sent Mr. Dodgson's statement, which is, if et k 
y—for jI am here far away from Mr. Dodgson's book— 
m correct—and apologise for having inaccurately repre-. 
sented” 
-WRITER OF THE NOTICE OY 
» xoa ‘EUCLID AND Hrs MopxuN RIVALS” 


iras ANUS 





- SOCIETIES AND ACADEMIES ~ -: 
Lonpon 


Entomological Society,” augut 6. 


cir Rr. Piipa Dunning, M. A., 
F.L.S., vice-president, in the exhibited 


living (Dori eer) of Sorel ‘taken at 
Eri species (e iter lir t -of Mr =. Grigg, 
We cree hese 

ph naa omelet tiarodl read i 


entitled “ Sugar-cano Borers of British Gulanz," and exhi. 


stages of 


the substance of “a notice by M. -Meliss on the cian ia 
Gd D eel 


"md a thermopile 
affected than by |. 
eneteitel intent in the coll Sob, as pebposed ebore, . 


VIENNA ' 3 ` 
Imperia! 2 T Acaderthy-of Sciences, June 13.—On two new 
MN , With remarks on somo features in.the organism. - 
on of tir facul by Herr Kerachner. On the period of 
the insect fauna’ of-Aqstria- -Hungary, No. IV., by Herr Fritsch; 
,—On the motion: of between the electrodes of a. Holtz - 
ya. —On the Herr 


fron : 
‚Prof, Pacheidi.—The Ferdinandsbrunn spring ` 
rand i Bolens, Pr Pt. Gi Gintl. 


Pakis ' 


acids generated when the crude acids from the saponi- 

ver pr ace are Sie carer a eel 

steam, by MM. A. Cahours and Reply to M, 

Berthelots nofe;am hydrate of chl Wurtz,— On the 

Ein m ue TUE TA S 
pre, 19 o at 

—Second lagt observiltion by M. A. Ledien, on - Dotnet 


„de la Grye's paper on. atmospheric waves,—M. Palacclano. was 
elected rorem bndentéin the: Medical and Surgical Section 






of thé Academy, in of the late M, Lebert.—On some 
properties of forms, by M. Poigaré.—On uA 
and the application of these princi ae 
G. Clare, nthe operator ad eer tn’ time’ Dy 
Romgnet du —On the distillation, of „liquids. : 


substances with high boiling M, L, Troost,—On the 
of chlorine at high tem ye ase Ane Dieben Peso 
the synthesis of phenol ortho-formy; 
h ‘by M. A. rrt ind c acid 
with fluorkie ò um, by M. L. Varenne,—On the . 
tion of metallic oxides -by means of of 
potumium, by the same.—On the identity of hydrate of preno 
and of caoutchine wjth terpene.—On on of 
eae eee On latent irritation of the 
muscle in frogs<dhd in men, both in thé healthy and the 
diseased states, by M. M. M hn.—On the electric 
lritidon of the apex of the by MM. Dastre and 
Morat.—On the actio& of the n from B. fe 


Hugo. 
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THURSDAY, AUGUST 28, 1879 


] 
EOS Uu ^ z ` 


- ` THE BRITISH ASSOCIATION AT SHEFFIELD 


CHE Forty-ninth Annual Meeting of the British Asso- 
ciation must be reckoned one of decided success, 
The large number and variety of papers read in the 

‘sections, the excellence of presidential and sectional 
"addresses and of evening discourses, the satisfaction 
afforded by local and general arrangements, and not 
least by the favourable meteorological conditions prevail- 
ing during the week, have all contributed to make the 
Sheffield gathering one to be remembered with pleasure. 

. The president, Dr. Allman, had the misfortune at thé 

outset to be suffering. from a severe cold, which made the 


" delivery of his admirable address somewhat laboured and 


` painful. "But his audience proved sympathetic and even 
enthusiastic ; and the printed copies of his address have 
been eagerly demanded on all hands. Whether prepared 
to agree with the dictum that irritability as a property of 
matter is the one grand characteristic phenomenon of al] 
living things, or not, none will dispute the extreme ability 
and lucidity of the address, 
' Surprise has been expressed in some quarters that Prof. 
Allman should have ventured to found such momentous 
speculations, even partly, on so unsteble a basis as 

, "Bathjbius, and in this connection Prof. Huxley’s re- 
marks uius quinid the vote of thanks to the president 
are well ucing:—. ; 

“Tt is my business to recollect, on the present occasion, 
that I have come eee eae not to bury him 
under any mountain of talk of my own; and I will, there- 
fore, not venture to dwell upon any of those very large topics 
upon which he has dwelt with so much fairness, with so 
much judgment, and with so remarkable a knowledge 
of the existing information respecting them. But I will 
ask you to‘allow me to say one word rather on my own 
account, in order to prevent a Peconi which, I 
think, might arise, and which I should regret if it did arise. 
I dare ‘say that no one in this room, who has attained 
middle life, has been so fortunate as to reach that age with- 
out being obliged now and then to look back upon some ac- 
quaintance, or, it may be, intimate ally of his youth, who 
has not quite verified the promises of that youth. Nay, 
ice Ur PIDE Daa Bene iin Yee) Teer a e 
become-a very questionable sort character, and a 
person whose.acquaintance does not seem quite so desir- 
able as it was in those yo days; his way and yours 
have ted; you have not heard much about him; 
bat ently trustworthy persons have assured you he 
har gone M that, or the other ; Ea A ES da 

in fact. The presi e early part 
his adder alluded to vcr ing—I hardly know 
whether I ought to call it thing or not—of which he gave 
you the name Bathybius, and he stated, with perfect 
justice, that I had brought that thing into notice ; at any 
rate, indeed, I christened it, and I am, in a certain sense, 
its earliest friend. For some time after that interesting 
Bathybius was launched into the world, a number of ad- 
irae persons took the little thing by ‘the hand, and 
made very much of it, and, as the president was good 
“enough to tell you, I am glad to be able to repeat and 
verify all the statements, as a matter of fact, which I had 
ventured to make about it. And so things went on, and 
I thought my young friend Bathybius ‘would turn out a 
credit to me. Pat am to say, as time hag gone 
on, he has not altogether vetified the ise of pod ie 
In the first place, as the president tald you, he not 
Vor, XX.—No, 513 


be found when he was wanted ; and in the second place, 
when he was found, all sorts of things were said about 
him. Irideed, I regret to be obliged to tell you that some 
persons of severe minds went so far as to say that he was 
nothing but simply a gélatinous precipitate of slime, which 
had carried down organic matter. Ifthatisso, I am 
sorry for it, for whoever else may have Joined in this error, 
I am pndoubtedly primarily responsible for it. But I do 
not know af this present time Yi own knowledge how 
the matterttands, ‘Nothing would please me more than 
to investigate the matter afresh in the way it ought to be 
investigated, but that would ire a voyage of some 
time, and the investirano of this thing in its native 
haunts is a kind of work for which, for many years past, 
I have had no opportunity, and which I do not think 
am very likely to enjoy again. Therefore my own judg- 
ment is in an absolute state of suspension about it. I can 
only warn you what has been said about this friend of 
mine, but I cannot say whether what is said is justified or 
not. But I feel very tapes about the matter. There is 
one thing about us men of science, and that is no one 
who has the greatest prejudice against science can venture 
to say that we ever endeavour to conceal each other’s 
istakes. And, th I rest in the most entire and 
complete confidence that if this should happen to be a 
blunder of mine, some day or other it wil be carefully 
exposed by somebody. ut pray let me remind you 
whether all this story about ybius be right or wrong 
makes not thé smallest difference to'the general argument 
of the remarkable address put before you to-night All 
the statements your president has made Ap span true, as 
profoundly true, as if: this little eccentric Bathybius did 
not exist at all. I congratulate you upon having had the 
ey of listening to an address so profound, so 
ive in all respects, and so remarkable, and I ask 
you to join in the vote of thanks which has just been pro- 


A clever metrical skit on the president’s address by an 
eminent geologist caused considerable amusement to 
those who had the pri imd it. by 

The first of the iscourses was Mr. W. 
Crookes, F.R.S., u on Radiant Matter, and was illus- 
trated by a unique display of those exquisite e iments 
on the movements of molecules in high vacua which have 
recently attracted so much attention. Nothing could 
exceed the beauty or brilliance of the experiments, which 
were made on a scale sufficiently large to be visible to 
an audience of nearly two thousand persons. The final 
experiment of allowing tho air to enter through a micro- 
scopic hole into an' usted radiometer bulb of large < 
dimensions afforded the lecturer the means of making a 
Most telling illustration of the enormous figures which 
must be employed in calculating the numbers of mole- 
cules contained in a small space. 

The second discourse, by Prof, Ray Lankester, F.R.S., 
on D eration, was an attempt to establish that the 
laws of organic evolution may work downwards as well as 
upwards, reducing a free crustacean to a barnacle, or a 
‘vertebrate to an ascidian: a view which may at least 
claim some antiquity on its side since it is but an er- 
pansion of the Koran legend of Moses and the men of 
the Dead- Seg who degenerated into apen: 

“The Saturday evening lecture by Mr. W. E. Ayrton, 
upon the Transmission of Power by Electricity, was 
listened to by a crowded audience, a large proportion 
of whom were working men, and was illustrated experi- 


mentally on a large scale. 

In the sections much good work has been doné. Sec- 
tion A (Mathematics and Physics) has been remarkable 
for the absence of great names, yet it has been well 
attended on the whole. A paper on Etherspheres as a 
vera causa in Nütural Philosophy? by Rev. S. Earnshaw, 
has deservedly attracted attention as giving forth a most 
ingenious speculation on the mechanics, so to speak, of 
= T 
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the relation between matter and en Mr. Gordon 
exhibited a number of beautiful and newly-devised instru- 
ments for his researches on electrical induction, and M. 
Janssen on two occasions brought, forward some of the 
turther results gleaned in the field of astronomical physics, 
in which his name is so justly renowned. A paper by 
Prof. H. A. Newton, of Yale College, on the Direct 
Motion of Periodic Comets of Short Period,, presented 
many points of the highest interest, and is a most valuable 
contribution to theoretical physical: astronomy. The 
President of the Section, Mr. Johnstane Stoney, F.R.S., 
communicated several valuable. papers on Molecular 
Physics and on Spectroscopy. r. Graham reported 
some excelent observations on Atmospheric Electricity 
from Madeira ; and Prof. S. P. Thompson dealt with the 
Retardation of Phase of Vibrations in the Telephone, and 
showed an instrument called the psendophone, for pro- 
ducing acoustic illusions. 

In the Department of Mathematics, which sat on 
Saturday morning, several important communications 
were made. z 

In Section B (Chemistry) Prof. Dewar presided, and 
contributed several papas His address was solely 
concerned with industrial chemistry, and does not seem 
to have contained much of novelty. Naturally, metallurgy 
has claimed prominence in this industrial centre, and 
chemical visitors have had ample pi qe of visiting 
the various works in the neighbourhood. the 
-establishments which have thus drawn large num of 
visitors are the Bessemer steel works of Messrs. Steel atid 
Torer, and the electroplating factory of Messrs. Walker 

-and Hall. * 

The Biologists and Anatomists have kept Section D a 
centre of attraction. The addresses of Prof. Mivart and 
Dr. Pye-Smith are each admirable; and the quiet but 
effective sarcasm with which the latter exposed the fal- 
lacies of anti-vivisection agitators drew hearty applause. 
Dr. Tylor’s address to the, Department of Anthropolo 
was no less interesting, and was listened to atten tively, 
as were Sir J. Lub on Fruit and S and Dr. 

* Crichton-Browne on the Influence of Domestication on. 
Eon iin ed 

Section E (Geography, been favo by the pre- 
sence of several distinguished travellers, Commander 
Cameron, Major Serpa Pinto, and Count S. de Braza, 
all African Enden of note, having. given papers. 
Afghan and Zululand have furnished themes of burning 

- discussion to this Section. 

. The Economic Section appears to have taken a new 
lease of active life, and has seldom presented more ani- 
mation, 

_In the Mechanical Section the subjects of Friction 
at High Velocities, the Patent Laws, Hot Air Blast, 
and Seed Lighting, have claimed attention, and M. 
Bergeron explained the principles of Francy's Fireless 

“Locomotive, 

In spite of the drawback of bad and inconvenient 
streets and poor hotel accommodation, the Association 
has been fairly accommodated, and the reception ac- 
corded has been most hearty. The Mayor, the Master 
Cutler/'and many other citizens of prominence, have been 
unremitting in their efforts; and the praises of Yorkshire 
pa aes are loudly sung. The reception of the Mayor 
at the sostres of Thursday ning in the Cutlers’ Hall 
was very brilliant. The scientific soirta of Tuesday 
evening was no less successful, though the pleasure af 
the occagion was at one moment, threatened by an un- 


fortunate difference of opinion between local and general, 


authorities on the subject of dancing, concerning which, 

however, & compromise was subsequently 7 

. The Mayor's quet an Saturday evening was attended 

by about 340 ‘guests -and was highly successful Mr. 
undella, in replying to the toast of the Houses of 

Parlament, proposed by 


E 


per between Parliament and science, and declared 
at he had sat up late so often in support of the Ancient 
Monuments Bill of Sir J. Lubbock, that he had almost 
become an ancient monument himself, The Archbishop 
of York responded for the Clergy, and General Thuillier ` 
and Commander Cameron for the Army and Navy. 
Dr. Haughton, of Dublin, was as amusing as ever 
propose the health of the Presidents of Sections. 

Many little excursions have been organised during the 
week to places of interest. The Saturday excursions. 
were eminently successful, and the Thursday excursions, 
including expeditions to the Peak, Castleton, &c., were 

popular and largely attended. . 
e reports of the sectional proceedings in the local 


papers seem to us unusually meagre, though the 
devoted to the Association both in provincia and in 
London papers becomes each year in ingly great. 


The Times alone this year bas had several leaders on the 
Association generally, as well as on the principal addresses, — 
and it is gratifying to notice the decided improvement not 
bea fea the knowledge displayed in these articles, but also 
in the attitude of the 1 paper towards science. In 
a somewhat hysterical article on Prof. Allman’s address, | 
the Observer of last Sundmy seems to fo that science 
has all sorts of followers, and that the workers rarely 
come before the public. Notwithstanding the apparently 
complete ignorance of the writer in the Observer as to 

what science really is, we cannot help agreeing with much ~ 
that he says as to the present condition of the Association,” 
and the t need of reform in its method of work, if it 
is not rapidly to degenerate into a “scientific garden 


It in gritifying to notice the change of attitude of the 
Archbishop of York towards science and its followers, to 
j both from the sermon of Sunday and his speech at 
the Mayor's banquet. He evidently no longer regards the 
foremost of the workers in science as ssaries of the 
* Evil " but rather as’ fellow-workers with ‘‘the 
Church’’ for the highest good of humanity. To those | 
who heard, on a Sunday, years ago, Prof. Hurley’s. 
famous address in Edinburgh, on the Physical Basis of 
Life, and the introductory references to an address deli- 
vered a few days previously by the Archbishop, this 
change of attitude mus} be very significant, : 
Next the Association meets at S 
1881 at York, to celebrate not the fiftieth, but the 
anniv of its foundation in that aye 
A committee was appointed last year for the considera. 
tion of the organisation of the Natural History Museum 
in connection with its removal to South Kensington. A 
memorial was forwarded by the Council to the First Lord 
of the Treasury, who could not receive a: deputation, but 
who forwarded a zeply. Aca 
The memorial referred to the fact that the Royal-Com- 
mission on Science had recommended ‘that the occasion 


and in 
first 


-| of the removal of the collections to South "Kensington 


New Museum be taken advantage of to effect a change in 
the official administration of that division of the British 
Museum ; that a director of the collections and a board 
of visitors be E OE The memorialists stated that 
notwithstanding e expressions of opinion, an Act had 
been passed by Parliament for the removal of the collec- 
tion to South Kensington, but no change had been made 
in the mode of the a stration, called attention 
to the fact that it was at variance with the recommenda- 
tions of [the Royal Commissioners, and urged upon her 
Majesty’s Government to take steps to carry out these 
recommendations, as the administration of the collections 
was of the utmort importance to the future progress of. 
natural history in this coun s 
Capt, Douglas Galton read*at the meeting of Council 
the rely received from the Treasury, which states that— 
- “My‘Lords, while fully agreeing with you, that the 


Dr. Odling, deplored the lack of | question of the administration of these collections is-one 
Ld 
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of the utmost importance as.regards the future 
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D—Bielogy 


of natural history in this country, are also of opinion that Eye say Des Staaten of SUttogen by Dey Bere c 3 as 
there is nothing which, on a point requiring so«nuch con- diu BO 
sideration, calls for instant decision, They think that the Lane Foz, General M.—Anthrop. Notes. .. 30 
reasons which led them in 1877 to constitute the present | Stainton, Mr. —Record ef Literature 2. TOO 
Meteorological Council, rather than to create a new | Foster, Dr. M.— Table at Zoological Station at Naples .. 75 
Costas er ent, are not without wei t in regard D aer Inventigation: of: the Geology and és 
to displacing the trustees British Museum M B 152 Cer 
Lords do not mund to propose to Parliament any eed Lubbeck, Sp J.— Excavations at Port Stewart.. .. .. I5 
diate chan Wurber e be of these collections, ànd e — K— Statistics and Economic Science 
they would be that the reasons which had led | Farr Dr,—Anthropometry (s 8o 
.to the ie beri ieu of the Royal Commission had |; ^" popé xoc oa here 
been found to be capable of being met without any serious G—Afeckamicr 
deem from the principles of a more or less indepenent Bramwell, Dr.—Patent Laws... +... " 5 
Tie was generally agreed that this ‘reply was disa 4960 
a g, and after remarks! from various’ Members of . SECTION 4 
ouncil, Prof. Huxley drew attention to the ph in MATHEMATICAL AND PHYSICAL 
` the Treasury s letter where the manner in which the mete- 


orol 
. said to make any such com 


of the greatest experts in met 
oms, He desired to 


distinguished persons as 


Bk wi 


pos to natural history. 


hands of a meteorological coun If the T: 


prepared to place the management of the natural hasty 
department of the British-Museum in the hands of a body 
| WAS 
ingly 
a ent proposition, and the General Committee should 
er it carefully before they said anything against it, 
for it came very much to what the committee was advo- 
catin appeared to be still fluid and 
e General Committee 
iu to the letter, saying that’ n ‘Treasury themselves 
suggested a basis on which they could construct an 
tly satisfactory to 
re it would be perfectly 


The sum received for tickets this year has been 1,4257. 


which corresponded in zoolo 
in the meteorological coun 


to what meteorol 
that was an 


pecu spur 


mob ; dt might be e wel that th 


administration which would be 
the British Association, and th 
agreeuble to all round. 


The following grants have beensmade :— 
A— Matkematies and Physics 
Dr.—New Form of Insulation 


Thomson, Sir W.— [ON wire... 
Glaisher, Mr,— ase 
Darwin, Mr. G. H.—Lunar Dace of Gravity 
Sylvester, Prof.— Fundamental Invariants ase 
rey, Mr, J.—Laws of Water Fricton ... ... 

Ayrton, e E.—Spedfic Inductive Capacity o 


S 
ev. Prof. — Completion of Tables of Sun-heat 


ee 
Thorson Mr. Mi. —Inductive Ca of and 
pacity o Crystals ar 
"B— Chemistry 
P ca Seaton! 
Wallace, Dr.—Development Light from Coal-ges | 


pr aii P. eater 


A. rae hr deg abe re amd eee 


Evans, Mr. 


ohn, 
sce Fon W: Cot Miocene Flora of the Basal! ol 
Hull, Prof. — Underground Waters of Permian’ Formation 


body' had been dealt with, was Mentone, and 

m would be simply 
ludicrous. The Meteorological Committee was composed 
within the three 


e trustees of the British 
Mesum. but he could not ae es they stood in the same 

ere was no point of resem- 
lance in referring to the placing a meten er dn ie 


OPENIXG Appzxss BY G. JOHNSTONE STONKY, M.A., F.R.S. 
SECRETARY TO THE QUEEN'S UNIVERSITY IN IRELAND 


Iw order that we may understand the present position of 
natural science upon the earth, we must remember that the uni- 
verae la ini eet ao lea 
than bodies, for thought is as much a phenomenon of what reall: ay 
exists as motion. But though the universe be but one, man 
his wand powera a unable to treat i£ aa soco Pathan fo 
his investigation of nature when and where he can. 
arisen many sciences which were at first quite dae Their 
separate condition is a mark of the feebleness of our powers of 
investigation, Their gradual con and especially where 
any complete contact can be ed between them, is the 
mark that our advancing know! is pen deeper. 

‘That there are many sciences of nature, 
of nature, has its relation, then, to human 
dec eu m Gace Gd Ee e steadily taking 
Mr isolated from electricity, nor IJ = 

lot acts power of thinking from the condition of 
brain, In all such sies we Bure nearer to 
what is really going on in nature. are already many such 
achievements of science, but nevertheless it remains true that 
human powers of in are so narrow, and the uso we 
have made of them up to the present is so short of what we may 
reasonably look for in the future, that the sciences of nature are 
ure d a 

another. 























of 


and a third, the group of the ph 
Steet UE NET 
they exist almost disconnected, as separate provinces of 

After remarking on the complication of the Biological Sdences 
Prof. Stoney said 

Tn the rest of the study of nature we are not embarrassed by 
the phenomena of life, and many therefore stand aside 
oat of our Here lies the domain of the ical sciences. 
It is here the mind of man has best been able to cope with 
the realities of the Universe, and in which fts greatest achieve- 
ments have been effected. It is here that exact reasoning finds a 


predominant place. 
The process of investigation in the exact sciences is funda- 
one in all cases, It has been well described by Mill in. 
Nevertheless it is no 


b classes when they 

are viewed, not aa they are in themselves, but in their elation to 
the powers of us, human I refer to the distinction 
between the or the method of observation, 
, and the deductive method or the method of 


of these Investigations in which the main difficulty consists in 


“408 


the appeal to the senses, and there are others in which 

the maindi lies in the of reasoning. 
| To, contend with these culties successfully requires very 
different qualities of mind and body. In experimental science 


the powers princi called into requisition are readiness and 
closeness o ae i aid in manipülatlon, skill in de- 
vising ex 


“be quick to 
ral edere ai duce ated os oe 
eder peterem nd fen ificant and 
rupes aoe as yates bs ion to 
ings, But the strain.on 


achievements 
by on unaided by the 
deductive method is to be found in the science of 


An aL inu OL Us te n Ung uctive 
method 1s the science of mechanics. which has 
sunk deeper into the secrets of Nature than any o science, 


problems of Nature we are seldom 
oles of the method of investigation we shall, 
,employ. This is commonly settled for us and not by us. ' Where 
“we cannot advance without further mformation, we must make: 
"further observations, ££, we must employ the i 
method, the appeal ad n we cannot advance 
without und better what the information we possess 
NES we must employ the deductive method; . . . 
pisce to Kirchholf’s Png ary an cae 


ea be Ens around, Him in, the unire 


method, 
explore depths in the great-oceen fof existence 
ca pinay er of could not have reached. 


t 


eof both charactets—that it may re 
ipi wei pim qe Lope 
ime and all the resources of the mathema- 
fhe uode sae of. iE For instance, on be- 
e E ental es the student of. nature must master a 


Mie Dove 
even to a 


spe E S oe ae a eal s Cg at ie i 


‘aaa berate jd he ms e 
and one only within the reach of a 
‘ this the'law of the inverse square. 
ciation or even int t use of the t d 
" electrod: 
“el studies, is within the reach of the mere experimentalist 
' ot of the mere theorist: And if this treacherous ground lies before 
_the immature student at his entrande, what shall we say of the 
into as he-advances?’ ‘We are perpetuall perpetually 


or chem , and 
path of the beginner. How 
, Who are made to slur over the above and & 
' difficulties, and who are that they are 
in fact what they are really learning is the 
PEE ot do permeate MINES fo oe eg OT 
meres A 


_ ‘Hea in the 


* 
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‘measures, which he mets at the threshold of his | 


- In mechanics valuable progress can be made by the mere mathe- 
maidan, the‘ gindent of deductive science; and li es 
can be made by the mere 

ss via leis dum a tie try dee and 
. What. I desire y to 

censi Ou dards worse acta investigation 
AEE AA a that for a really 

sclences, and 

Savane airaa eee a aan 
“of both methods of reri an essential, But then, to 
bestow this invaluable power on the scientifc student, the great: 
science of mechanics must be ed'to him in its: own trie 


form, and not degraded by the vile art of avol the legitimate 
use of the infinitesimal celculus in order to” o omp with heall 
judged conditions of some examination; and our. practical che- 


pier nus De mide Moreti more scale than instruction 


in the lucrative art of the analyst. ; 
We must bear in mind, too, that elther method of inv - 
tion may, bê mistppiied, ana cere carefally to 
paia against, The aaia method, when ` misapplied, 
e ee ae the experimental becomes pi 
uon) Bonus of fs pot of mechanics and 


great 
instructive examples of their weak- 


reasoning, carrying us by guy lengthened’ 
from the experiments, an IS ried on. The result has seldom 
Pec pe better than speculation. typi ud 
Shree aang pra ag 
onl: cal areca Neg that is, they are d in accuracy 
Sandy IX E CE SETS 
darkness, Here, then, we find in these two sclences not only 
how strong these two methods of investigation are, but how 


weak they may become if misa 
to show that it in the study of mechanics and 


which both methods hiva" to be employed oyed till he bas 
acquired a grasp of each. For it ig only then that he will be 
armed against the errors which lead so many to mistake empiricumm 
oi Mie ona hand and specilation on e fot tolt simi, 
or to underrate solid science, mistaking it for 

is it only in his scientific occupations thet he will derive benefit 
from this . All eract réssoning, whether in science or 
divislons; and in the 


our only-safety lies in having b 


the deductive and experim 


BIOLOGY D 
`- Department ‘of Anatomy and Physiology. i 
ADDRESS BY P. H. Pyz-Surrg, B.A.,; M.D., VICE-PRESIDENT 
oF THE Section n s 


THe Association to which we. bel secks to advance 
IE M of the material 


an er Ce ieee eit Di cur erue pets Dy 
oting-friendship between by giving opportunity for 
on points obscure but 


ve 
for other branches of science, 
in their progress, which chiefly marks the liberality of scientific 

study. : 


Bicondly.—The Association provides funds which, though 


1 


- sclénce, and the removal- of any'disadvan 


` pated‘ in its 


. PEN contagious firo 
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smaJI-in amount, are great in worth, from the mode of their. 


n; and serve in a limited degree es an 
though not an endowment, of research. One goal of the 
value of this, method of subaidising unremunerative work by 
j ooo. annually contributed 
the t of the United for the endo t 
o mereri driv onthe ne lan by a Comes of the 


Ri 
sus: aufer clack iat Ghana Mexia tto 
obtain a more general attention to the objects and methods- of 
es of a public kind 
which impede its progress.” It is fon reason that the 
Association travels from one to another of the centres 
oi popelon tae intellectual activity of the Local 

c societies and loca] museums are vx regine 
Maier level p local industries are for a timo raised tà 

er f- 
learn-how his pens mabey getting and every atban may 
syst 


nature, and how-he forms of the great cn of applied 
tclence which is su earth and all its powers to 

of man. We wish to make po pat wie eae 
Idlers into the beHef that any awledge can be easy, 
pnt iy ering testo tees ahd apni d 

methods. In the Penn lec yon eal hea! hee 
who are best qu OC n their several subjects, not 


to aid in these o ects, I shall in this Introduc- 


tory address-ofler you some erations upon the of 
in general, and and physiology in iT, 
upón national well-being and public interests. 


Bio is the science of the structure, the funcHons, the 
ts and the succession In time of all living beings. If 


as s beach oF 
mmblest mould or sea- 
xip to explain the most important problems of 


esha concerned with man, not |. 
& famiy, the. branch which we now call 


Meis i D 
on the autonomy of the Bohemian “nation with the- words, 
t Tho question really is whether the doctrine of Darwin be true 
or. no," - ~- 


P 
inte allan of v is bat the appli- 


Gireotion: . — f 
Mate Eee Eo CÓ cite aa S. es 


If the art of, 
cation of plain ogical laws, it is no less true that the art 
of dedochig ik al carative as distinct from - ive 
medicine; reste: upon ‘same basis, In former days the 
prian waso who Cee ae le 
paliant, y books of precedents as a lawyer 
to AE and who pet à proper remedy to cast out 
Inte Great: only refer to the fruitfolelabours of Mr. Lawes and Dr. Gilbert 











‘falsely called’ practical man. He was a man of 


the disease, We now know that disease is, as the namo implies, 
a"purely subjective conception. The disease of a host is the 
health of the parasite, and we cure a human sufferer by powoning 
the animals or plants which interfere with his comfort. The 
same which in, the old man are the natural steps of 
decay, the absénce of "which after & certain would be 
trul ological, are. the cause of acute disease in the young. 
"has no laws distinct from those of physiol 

When these now obvious considerations are th y under- 
stood, it clearly follows that all “systems of ? are in 
their very nature condemned. All the art of medicine can 
doa toupply à knowledge of natural laws, of mechanics, and 
of h satia of ey ee zoology; of chemistry and 

city, of the behaviour of living .cells, and 

subject "to the influence of heat end of. cold, Nie nie 
alkalies, of alcohols and ethers, of narcotics and 
as to m i 


productive of. 
It ts, therefore, plain that rational medicine, or keeping right 
and setting right the human body, must rest: upon a' ge 


of its structure and its actions, just as g steam. a at 
cannot be mended general ples, but o one wi 
is familiar with Vie Mp s and working, who. can 


I ea ine a ar a AT, 
An objector may sey :—'' Admitting hat midicina ls ex at, : 
itis e purely empirical art. You cannot detect the origin of 


many of the maladies which you are yet able to cure; your best 
remedies have not been obtained by scientific experiment, bat by 
chance, observation, and. ; and if you 
doctors would give more time to therapeutics, that is, 
to finding out what is good for sereal achos ind paini TS 


complain of, you would spend jour time better than. in abstruse 
' researches eha mo microscopic anatomy or the properties of a dead 
e” 
answer to the objection is an appeal to fact. For cen- 
torioa ao called ciuili and apaisar It ete ee 
, condition it occupied at the end of the seventeenth The 
progress of therapeutics is to be marked, not by the of 
ical men,” ' (who, by the way, are of all the most theareti- 
j| Sprain! men,” ( Ties erbe we enon oe ee d 
unconnected studies of [Descartes and Newton, of Hooke 
, Grew, of Lavoisier and Davy and Volta, of Marshall Hall and. 


‘Johannes Müller. 

The of sclence proves that unconnect 
` inaccurate o ns are worth For untold ages 
Dees tles of stud the indications of 
the weather, and have felt the utmost d to obtain a know-' 


portend, Yet it may fairly be said that 
to the , until combined and 


tians do not rest 
oa A n eq s o Ure ict 


-| experience is almost absolutely useless in practical arts, They, 
without exception, depend for their the &dvance 
of science, that is, upon methodical, continuous and scrupulously 
baer eae obaeryations and erpainen. 

advances in the practice of medicine have 
been gained by direct and~intentional instituted with 
,& therapeutical object.- Such was the Hunterian operation for 


amyl, chloral hydrate, and carbolls acid. ' 
Such direct experiments stil go on, and among them deserve’ 
mention for the skill and the untiring patience with which they 
Bicis ee ete ae 
an good ad oi ma aro Aee o 
ioni Rutherford and his „coadjutors, ~ Even a 
ental discoveries were`not made accidentally. Haaie d of 
spes i cie aye Deen Goer li oo pae i 
| ive seen erampkea.af the finmunitydt conferred from e more 
ee md Md ee ee 


ades, dp 


* 


b E 


. training of German 


` 
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"frend of Hunter and of Cavendish, an anatomist and natural 


philosopher. The fruits of Jenner’s discovery are spread over 
the whole earth. This village doctor has saved more 


lives than the most glorious conqueror bat his name 
ia litle honoured, and the only monument to hia has been 
benished from association with vulgar and skilful homicides 


to an obscure corner of the great city, where his only homage 
is the health and beauty of the children who play around his 
tat > 


: But after it ix not so much by direct and immediate con- 
tributions to art of healing’ that physiology ha» vindicated 
her anctent title of the institutes of medicine, numerous and 
important es these contributions have been, It is still more by 
RENE spirit whicli has transformed the em 
just “by Molitre and Le, Sage into 

of modern surgery. Let me give an instance of what 


menm the temperature o! the body 
is simple and the rough o on that in inflammation 
thé tem raised had led fo the various terms by which 


ion forgot. B Hiver Ce ui well 
now y ' But e ometer was 

known, and been hed by many scentific physicians, 
notably by De . John Davy, and by Sir j 

Brodie, yet the value of the clnical thermometer which 
now evety ner carries in his pocket was not understood 
until the day. - Those only who had been trained in accurate 
physical and physiological investigations, who had learned the 
worse than of “ observation,” were able to see 
the enormous im of cal therm This most 


practical of modem improvements in medicine wonld never hare 
dreamt of by ‘‘ practical men" : we owe it to the scientific 
laboratories, 


1f is of such national im if the 
physiology is o great portance, 


of experimental is so vital to the common 
wealth, to culture and comm to health and 
well-being, ought not its well-secertained to be taught 


the rudimentary laws of health, the bodily evils of dirt 


difficulty of the necessary dissections, next 


making ph demonstrative, and thirdly, 
the gbatruseness of the subject. It is impossible to have even an 


laws of Ii 


it into a mere dogmatic statement of results, or a 
laboured of hearsay statements, As an intellectual 
discipline, for facility of demonstration, for the simplicity of 

j eir associations 


their beauty and interest, th 


$ 


green ne and moke moors of with the 

beline and Lycidas, with fairy tales and local folk-lore— 
Korny is to my mind the branch of nataral scienco which is 
above all others can be taught. 


sciences. 
flowers with 


gent 
pride in your vast factories, and that in some of them may be 


e 


awakened the genius to which we trust to 
Restos th national services of Arkwright, and Watt, and 
Stevenson. , 


LOO sa] 


in fate; 


_—— oe 


With regard to the endowment of research in biology, I must 
confess that I should be to soo it undertaken by government 


want of adequate support, is all true. country is not so 
en so wanting in public spirit, that wo 
ine pata Tue io mper Meighan 
is importance of science, the nation 
; and even if that were the alternative, T 
should indefinitely continae dependent on 
than up the local energy, the 
made what she is. Far 
civilisation of the nation that a thousand 


SBR 


But surely there Is no need for us to go to Parliament for sach 
scientific men themselves 


the modest sum which we raise in Association, there gre the 
funds for helping research of the Royal S , the Chemi- 
cal Society, the Medital n and Steel 


bridge, where a simple college tutor, 
anp aaan A , has in ten 
results which we need not shrink 


cience io ables we Gnd no mdepipe ; the Zoological 
Society wisely spands a of incoms In prosecuting 
comparative anatomy, exi E publishing its boralifally lustrat 


the but scarcely less pu of 
Heidelberg of ürg end trecht ? 
Wins wo hase issus Saar unter government can 
trol and let them be -maintained as and 
liberally as The British Museum, and its - 5 


` 


encourage the. b 1 one 
would have supposed that at least what o, e 


we know to be the onl 1 
branches of the healing art, Why is it then that institntions 
which owe nothing to go and men who 
spend their time and talents in self. md 

service for the public good, are rt to pursue their bene- 
ficent w&rk in OM ai . 


persons*who profess to be shocked by 
the methods of eres tase cas scdetin plac 


1 
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this branch of science under as great disabilities as that sense of 
humour would allow, which zo often redeems British ignorance 
I otha method that hrs given Ha 


-authority, by the Ten or . Matthew 
Arnold, of course must be given up ; bat equally, of cou so, 
Yhe science of must alto comè to & atop, and the 
farmer, the , and the physician: must be content 


with such knowl or such ignorance as heat present possesses. 
pith such knowledge or wich ora the science of the functions of 
living pilis eer ah cai by Ue oes pees ote ee 

t this 1s said by the same persons who have deni 
that tho art of setting right the functions of the body when they 
ee ee ee er ee what thoee 


ctions are, 

If you could be that can make 
without retorts and that a geol s hammer is a use- 
less or that eers can d bridges just as well 
by tie mils of thumb as by e knowledge in a workshop, 


Paen yoni might DUET tast physiology also is independent of 


is absurd to object to the difüifalties of the research or even 
hs eal as Rotes obtained. The functions of 


a muscle or & gland are more ed than those of water oc 
gas, and their m needs ter skill, more cantidn and 
more on, Im can lead to 
no but error; criticism from oth ogists, or from 

men in other of research, is not 
‘wanting and is always welcome, But vague assertion that further 


progress is impossible by the means which here led to all 
our present knowledge, coming from those who ''who are not 
of our school ”—or any school, is undeserving of serious 


-1 Tha rel contention of courte lia imoral öné; Hi we capt te 
the advantage of all experiments which are accom- 
on. The botanist 


preserva 
offer a reward for the killing of . tigers and snakes in Indis ; for 
our comfort. as when we internal 


of pain 
may be necémary. The only. 
Or im certain cases recent 
for tho Cole ia view. 
necessary o 
dorpestlo peice doesetade d toa i tenes 


eight which some mu 
ion iin aiv 1 t 


of England, I tus I not say that it 
T unde h 


that logists desire to 

vai Any ong who would inflict a e peng beyond what 
ot Vp. Rd by carelessness fail 

i ages Hmits that record adc 

Pe nid. ^ 


to take due .care of the animals he has to deal with, would be 
es to EE ME reprobation. And, remember it is 

wi the whole controv lies, for after & 
Mies ror ei ndi oF all that conl be sald by our 
accusers, the Royal n which was nominated for the 
Taper unanimously reported that in this country at Jeast scien- 

tific experiments upon animals are free from abure, 
What is seen e is that within the reshictions 
all humane perso upon themselves, 1t is lawful 
qr ina 


po death y for profit or for for 

moar or for pastina and sport are in land 

things ; bur thatthe pacte which they j are un- 

le when pursued the object of increasing human 
owledge or of relleving human suffering. 

Of those who ahswer that they consider vivisection 
for the sake of sport to be almost as detestable as vivisection for 
the sake of del , I would only ask first that they should deal 
impartial both offences, and, secondly that since in the 
one case inlons are opposed to the pomes of genteel 
society, aud n other to the convictions o who are quali- 
edel oo us they should at least contemplate the possi 

the question of field 
mae: you ates y well that in every 
an extremely painful mutilation is -constantly Smal upon 
domestic animals in no registered laboratory, under no anes- 
thetics, and with no object but the convenience and profit of 
the owner. You remember how when an epidemic threatened 
the destruction of valuable pro , €rery booby peer now eager 
to stop, so far as in him lay, t e advance of knowledge, was no 
less eager to have carried out at the public expense any slaughter 
and any experiments, painful or ‘otherwise, which would save 
his pocket. 

But you will say: all this seems ‘reasonable enough; but if 
zo, how do you account for.the prejudice against you, what has 
induced so many amiable and otherwise sane persons to jomin 
the oatery against physiology ogy? 

First, Mo aioe ueo tie most ir 


w 
toi 


ent cause o£ folly— 
educated are so 


they do not un for experiments, 
Jo they appreciate e tho difference between formal knowledge and 
that 2 


What he called bis knowled 
eee 


leg set by a man who had 
front books, as 
ext, there is the 


and less stupid than 
experiments appears to 


es eee 


argue that it is cruel to put our fellow creatures to pain; or, as 


led 
theirfellow creatures are hurt or a br the benefit of man- 
kind. econ Deci tecdied of feminine weakness ; 
bat I must say that I have never found an Pais woman 
who could not ses the rights of the case when fairly explained to 
her, whereas I [have met a few men who on el asin other 
matters, consistently refuse to give up to argument the notions 
which were formed 


This sentiment is, I admit, the d of just feeling. 
sen fe iki cf eujel Mun hee iis pecie 
iy do dai which is deliberately inflicted, 
vids oniy the ustification of duty, instead of the ‘excuse 
Tiy ee in the helplesmess of 
the dumb annal tn rp nt he sli Gmel o 
justly e selfish cru so 

eese aes AT hoftoar hoflour to the efforts which 
banished so many cruel sports from England ; ail honour to tha 
Society which seks to prevent cruelty to animals. If it can 
* 


ed statesman once se ee > 
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e point to any additional meny Dy iuri the sufe ! of animals 
the cause of science can be diminished, we shall be anxious to 
: adopt them, If. it can point to any abuse in one of our labora- 


- tories, we will hasten to'cortect |t; This’ bas honourably 


lunnán- suffering; or. in. countrios wh. a 
"Christian. civilisation has-not yet been seen ‘in hab 
ness to animals," need not deny. Such cases have*been y 

and c ; 


I; 


-learned ` body felt -iteelf not strong to’ retain the 
; admittedly Invaluable services of an eminent , who had 
once admitted that when absorbed in sclentific “and 


» researches he lost sight of an pain that might be inflicted, ! Is 
| not fhis the very excuse which held valid inthe case of sport? 
"oredeH we ought to be eves ganda! of every Dine of daly, 


bat such occasi does not show hardness of 
- heart, „It is an weakness for a student of medicine to 
~- Wiuddar or to faint at the sight of but he learns that this 
v merély . becomes ' and mischievous if 


ind ed ares exhibition of emo- 
Hor aod e le IE ionis MiB paral coe to 
1Telieve., -But no “one surely would think 

-more truly humane than tlio surgeon his vain Gee 


anc M whl inflicts temporar}. pain for, 
-an ultimat 

I have hi s rested the whole at upon the lawfulness! 
of inflicting pain and death'upon the animals for the sake’ | they- 
-of scienco humanity, but as a matter of fact I again’ 
: agsure those who, M aes to the justice of the yet |: 
shrink from What may ve, that the great majority of 
'expeilménts apoi anial are eae: „painless, and that the, 


.remaluder gre mostly those experiments which are most imme-| 
diately and :directly subservient to medical grt, and happily' 
ven these are generally productive rather of. discomfort than of’ 
far' 


“Let me give run Esuuple Of sich a eid 
the Aran majority of those of the 


ies painful than 


- laboratory. Suppose meals towing dt eo late at 
E ES aoma ae of argen wing that his tide is for 
e of death, and. of Por e or his hose, ‘he rides 


him to tha ubaaet limits of endurance, and beyond : who would 
not applaud the action? Those only who a deliberately 
to that our life is woith less than that of many sparrows, 
those legislators only who look forwaid to the time when wars 
-will oease, not bebadse of human slanghter, of devasiaíed 
'homes, of all the horrors which the {world has endured for 
' centuries, but because of the crueltes to which the horses in the 
artillery ere subjected. We, who are familier with human ' 
suffering end sorrow, which our knowledge is all too feeble to 
prevent beat understand how in testing some new remedy on a 
. precious fellow creature than a-man, one who w truly: 
"humane may be tempted to: forget the comparatively trivial , 
wuffering of a rabbit or a frog. 
. But some.eüthnsiastic opponent will say, “I cannot 
sto doubt! that.these are genes eae ore eed 
. useful; but we ought not to purchase’ the benefit they confer by | 
Anfhetlng pam upon innocent creatures. I would sign a petition 
‘to-morrow to pot déwn all field sports by law, I would allow no 
, operation upon ‘domestic animals, and I will abstain from all 
A. animal food until I am certain that I can eat creatures which 
+haye been killed without suffering pain. . But if I were lying at |^ 
-thé point of death, and you tan animal to my bedmde and - 
assured me that by putting it to pam my life would be saved, I 
7would refuse to purchase it on such cruel terms.” We may 
hope that the excellent who made this heroic profession | 
. would in the hour of trial be better advised, but if not we may 
surely reply, “ Right reverend sir, you are the best of the 
value of. your own life, and if you think to sacrifice it to ' 
the comfort of a guinea-pig we must submit to the loss with 
such resignation as we can muster; bat when yon sey that i 
"obedience to this sill whim you will let your dearest fri 
suffer, allow the seco of the most, important life, and forbid 
those sies which have already rescued multitudes from 
Sete rn Sud misery and dest, then those af mtcr have to do 


"that increasing 


‘In the injured name of science, 
. vill sée 


with the real espana ics of life, and on whom presses the 
awful sense, of impotence to which our defective sclence:too 
often leaves us, answer that we too have duties to fulfil, and 
to jthe best of our power we mean ‘cohsclentiously to fulfil 
them... 

There is, I fear, another resson which enimates' muth of the 


to physio SESS -It is nothing else than 
mui reet the results of science.” It may be 


can rette ares to check the oftaccurate knowledge 
by observation and experiment, ador Ane some who, 
fearing (as I think prudently) 4f a little: philosophy 
inclineth men to atheiam, ra ta in philosophy : men’s 
mima s abont to on," and deairing to subject tho human mind 
toa and more d than that of medieval 
pone gladly call off interest from the unremmnerative 


are only by the thirst for knowledge and 

felis o ity of more and more'of the. divine 
order of the world, to pursuits w ch bring obvious and material 
i "There are those ‘who, fearing (as I think foolishly) 
knowledge of this divine order will lower our 
admiration of its beauty, or that the better a man understands 
the laws of God the perii pe sica break them, have an 


y to wait, and you 
attacks repelled by Lak M ener lly 
‘selves, or, at thé worst, by the next generation. But if, leaving 
Torr sairo fortreas of Ed come down with your rhetoric 


tad yur sentiments Yur Atel priis yone igual ipii rd 


and all your familiar 

weapons you can meet, on thelr own ground, epi Eee 
spent their lives in the stud: of science, then no wonder if you 
‘suffer grievous defeat. Happy foc you if you lear e 
another discomfited pligrint, to betake yourselves to another 
*! wes 


Bat I c that some of my andlenoo aze aging: “This 
defence have been necessary before the Commission 
made merte rt; but when that wes made, and affirmed the 

Dee chine a a r 

‘when an act was 

passed r Huhu ag laboratories, under the very 
restrictions which 7 imposed upon 

may we not the controversy ai Closed, and the result 


| rsen 
I answer T have taken your time with this defence of 


ological because I would fain help, 
` feebly, ‘in . the of “the. public eom- 
science, but ' because the result of recent legislation d 
wot satisfactory. 
dents does not work readily in fetters, of liconoes 
and certificates, numerous and complicated 3b with trouble 
of a Ministerewho may, by 


the decidi Aud revocable at the 


the"study of :Plato, | 
of modern ladies 
Lady Jane Grey. They would d "show that the uty $ 


manners was coincident 


result of ‘the teaching of thé Repel Associations ‘for 
the total suppression of would be formed, with 
hired advocates, and ous letters, and “leaflets,” 

a know of po most objectionable passages. 


with 


duque 38, m 


that the Platonic writings were not all immoral; 
been quoted with approval by Fathers of the Church, that. they 
Mg Erir importance to literature-and philosophy, and even 
“of the Sacred Writings, It would also be 

that the Platonic Dialogues were far less immoral than 
multitudesof other widely circulated books, or than a French novel 


which one of: the royal commissioners : to be reading, 
end, ; that the morals of Greek: scho and of clergymen 
who -had read Plato at college, were not o degraded 
below! those of other people. iid fme other witnesess 


would deposs that a know! 


toa student of philosophy ; 
corrupt ‘a condition that no 


a single ‘chapter, and that, after an philoso -of 
no practical use, least of all to- en, Forti 
affirm that though had never read a line of him, they knew 
that his style was as ds as hi$ sentiments ; and ps somo 
cross c EET 
a play of Euri would declare that all studies in Greek litera- 
ture ought to be restricted to the pp pem: hii part 
ho kad neve opened any other au had never felt the 
want of them, 


ds tide wae nò 
Siete de sls ok the wats o Plato, that it would be 


mischievous and impracticable to prohibit their study, and’ that 
there was n5 evidence that schoolmaster habitually e chosa the 


least EU fins ponga i eani r . "Then what is called 
& com ise w be made. It be enacted that Plato 
might be read, but only in colleges annually licensed for that 


of scho and & check to the of learning? 
Now is what has done for 
. The Act[39 and 40 Victoria] was hastily drawn 
and hurri discussed ; noble loids and honourable gentle- 
men who been taught from childhood to vivisect for 


certificates were obtained ; bat meantime the 


Tangs ologise for having detained you so long. The whole 
controversy is melancholy but instructive, 

To fae of ay atence who mah. well to science, I hope 
that I may have made more tae ponid on which vivi- 
sud em al eke Ga kas one of the chief 
objects of the Assocation—‘'to obtain the removal of any 


a Mudo Ma ee 


science,” 
~ To those physiologists who have honoured me by 
s pene d express the assurance that they have the 

ce and the gratitude of the medical profession, witnesses 
&t once com and impartial, who know the difficulties and 
TS malaa oE such labours; and as to present discouragements, 
on back to the obstacles which so long retarded the progress 

sgience, anatomy, I may say 
(O passi graviora, dabit Docs his quoque finem. 


When, in the earliest of the Royal Society, Sir 
mum and Dr. Lower made thore experiments on 
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transfusion of blood ‘which haye atlast proved so beneficent, 
there .were not: venting ow witlingy who scoffed at their 
researches It was of vincis T ae 


Yon have’ atleast qucappd tho latter pali. 


* e Dishonour fall on those 
e Who would to laughter or to scorn expose 
So virtuous and so noble a 
so divine | 


You wish your calmmnigtors no greater dishonour than fallure 
to do mischief. ` T. Yon with for youre no other reward than 
dk cu sd , 


cep. 
ADDRESS By Epwarp B. TYLOR, D.CL, F.R.S, 


modern scientific opinion, tia dalont Hoa 

in the anclent hymns of the 
Zend-A reta, Dat of Zr aherons, or eic tine” Our 
are all framed 


allowing successive periods | w. 
a clea E seat aee Hnc 
into their state. Even the S 

cerned with the later forms of, being, 

treat as almost modern, has ems to deal with 

pan ok Hmi extending far back beyond the range of history 


Looking beck 4,000 to 5,000 years, what is the appearance of 
mankind ‘as disclosed to us bj the tian monuments and 
ee Several of. the best-marked races of man were 

in himself, the 
estine, the Central 


rae iee ta 
eed, the evidence accessible as to ancient races of man goes 


It is, however, possible to work back by 
Felsen comparison, so as to sketch the outlines of that ear 








Sur minde appreciably nearer to 
However far we get back, the 
from still earlier sages are there. The 
y settled into forms wifich no longer show the 
reasons why they were ori chosen, while the tnflexions only 
in part preserve traces of "original senses, and the whole 
structure is such as-only a long-lost past can account for. To 


panic tbla, important int, let us remember the of 
grammatical g in a Gema, how rua 
classification by sex is applied to sexless objects and thoughts; 


while even the use of & neuter gender fails to set the confusion 

and sometimes even twists it with a new perverzity of 
its own, Many a German end Frenchmen wishes he could 
follow. the example of our English forefa-hers who, long ago, 
threw o the whole worthless cargo of 


gud er. eub povero at gende in mg orient grammaan, 
remembered that human custom is hardly ever wilfully 
. its unressonableness usually arising from loss or confusion of 

sense. Thus it can hardly be doubted thet the misused gram- 
muitical gender in Hebrew or Greek is the remains of an older 
abd reasonable phenomenon of language; but if so, this must 


it must 


of civilisation a long period of pretistoric time. 
rienoe and history show ion grew up gradually, while 
le traces of the ages “went 


rs A he ee recognisab. 

before. woodman’s axé of to-day still retains much of the 
form of its ancestor—the stone celt in its wooden handle; the 
Mathematician’s tables keep up in their decimal rotation’a record 
of .the’ early ages when man’s ten fing 


followed back to the figure of birds and beasts and other objects 
drawn by the ancient ; at first as mere picture- 

to denote the represented. Yet, when we learn from the 
montiments. what ancient tian life was like towards 5,000 
years ago, it appears that on had already come on so far 


from the present time the drift-grevels on the valley 
slopes can have been water upto one hundred 
feet or so &bove the present flood-levels. a pT 

view among that rivers og same small 
Bits train 


occupying mere ditches in the wide 
Yalley-floora could have left these deposits on the hill sides at a 


rin ca of a PTEE evel M 
of tho country ter rainfall, and a glacial filling up of 
tha Somme valley with 

ing water, the 


Dr, 
subsidence of the land, with a 


My reason for going here into these com of 
sou's is that the about 2,200 B.C., to which he thus assigns 
these great BIG cacy is actually within historic 
times. In successive dynasties had been for ages, 
and the had been built; while in Jonie the 
old had raising the temples whose ruins 


of geology, that changes were ón, 
not far the including a final plunge of I 
know not how much of the earth’s surface beneath tho waters, 
and yet national life on the banks of the Nile and the Euphrates 
went on unbroken and & y undisturbed through it all To 
us in this section it is ye to see how the free use ot 
parorysms_and_ cetaclysms mekes it possible to shorten up 
time. Accustomed as we are to geology demanding 

of time which often, seem to exorbitant, the tables 

are now turned, and we aré with the unusual spectacle 
ea A fascia geology for encroaching on the 


In connection with the question of quaternary’ it is worth 
while to notice that the use of terms '' ? or 
“primitive” man, with reference to the savages 
period, seems sometiines to lead to unsound inferences, 


¥ 


may have been seems too ive à until there shalt 
be more of t between the; z, who 
work back by comparison of actual races o toward & Pes, 
thetical common stock, and the #vologists, who approach 
human, Theres, 


blem “through the ispecies adjoining the 
Ioweret; a polit relating to the pfoblem to which attention is 


ments, it appeared to Dr. Dawson that, taking into account the. 
condition 


ee 


` 


s 
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admixture,” Next, as to the re 

Medie, a different problem itself. The of 

these nations, the so-called A and the early Medic, were 

certainly not of the same family with either the Assyrian or the 
which their districts. Their 

connection with the Tatar or family of 


of 
rape fal 
civilisation, cepere a eli a a c 
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to the question, i 
Egypt to place the matter Aou, one way or tie othe- 
the fact 


however, the chief of a p of facts which are now 
ons 


; 
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sponds with that of ancient 'Európe, and the which- tho 
evidence does not enable us to answer, is whether the custom’ 
was twice lavented, or whether it spread east and west from a 
common source, perhaps m the Aryan district of Asia, : ; 
It remains for me to notice the present state of Comparative 
Mythology, a most interesting, but also most provoking part of 

opology. spas ian A are A er en Gh 








; poetic 
sun and sky, cloud and storm, such as are preserved in theunclent ^« . 
Aryanhymms of the Veda, Of courseit had been always known’ 
that the old gods and heroes were in i ] 
of.nature—that Hellos and Okcanóe, Cong they walked: and 
talked and begat eee oe ee 
+n poetic gaise, But the identifications of the new school went’ 
farther. |. myth. of Endymion became the simple nature- 
story. of the setting Sun meeting Selene the my and 
I well remember how, at the Royal itution, the aged scholar, 


with what the comparative. study of laws and customs, | I am bound to say thet logists, always an erratic race, 
to waich Sir Fenty Maine gvo d UM mare ro Engiand, | hare of late been making wilder work than ever with both myth 
is now e Into tbe very and real history, finding mythic suns and skies in the kings and 


heroes of old tradition, with dawns fot love- storms for . 


L.H, Mo who, as an Iroquois, tragic of - of Scots as a nature-myth of a 

marrage laws. exl ideas of Kinship of suci. beanteoms Dawn rising in splendour, ned in a dark cloud 
tured so unlike of the civilised world, has lately | island, and done to death in blood- Learned treatises. 
made, in * Andent Society,” a bold attempt to.solve the |, have of late, by sich miah gusaingi shaken public oe m 
whole difficult problem of of sociallife, I will 


the 
a third across the-sky, drives the king down into the infernal 
regions, where he a ied There are various versions of the- 
tory, of which one may be read in Southey ; but in-the ancient: 
Vedic hymns its be found when it was not-as yet ar 


such naiure-poetry like prose, its light: 
th too heavy a In the volume ed by our 
, new Folk-Lore Society, eich has begun its work‘sd well, Mr." 
Lang gives an instance of the sportive nature-metaphor which’ 
"|sHIl lingers - popular -tellers. It is Breton, and 
ae sido tale which one version is natura- 
Tied in land as ‘Dick Whittington and his Cat" The 
story runs thus :—The ‘elder ‘brother has the cat, while the next’ 
brother, who hes a cock left .him, fortunately finds his way toa . 
, lahd wheré (here Peng nó cocks) the king has sray niht to 


ri ae a oy eRe a ra wn; 
fortunete qwner of Chanticleer brought him to & good 


Oring Dongo, a mountain people in the Malay region, have 2 
custom of inheritance that When a man dies th i 





Germany, and especially in Posen, The t had d faf 
and wide that all Cathdlle children with blaik. hajr and eyes 
some said to Russia, while 


were to have five dollars for evety 
'.For'g thne the ar excitement 


schools, to ascertain the tolour of the children’s 
akin, hair, and eyes. Had it been only the 1o the Govern- 
ment inspection of whom for i the German 
peasants are only too trell accusto: nothing wotld hare been 
thought of. it; but why should thé officials want to know about 
the little girls’ hair and eyes? “The whole group of storie? which 


suddenly up were created -to answer this question ; 
and eren tho detalla which e gmibodied with thém could 
all be traced to their uet quae irl aT 

selling regiments of thetr people to “pay-thetr debts,-the 
Ets pelted negotiations between Gerniany and Ruisia, &c. 
The that 2 caravan of Moors had been travelling abóut as 
a show acoounted for the covered carts with which they were to 


assured the terrified parents that 
hair and green 


Fuge eis 


teresting task, which might, after a few yearn, cotne so near the 
end of its materials as no longer to have much-new to offer. Its 
real course has been far otherwise, T 2go it was 
Do dE taik ta. follow, it step bý ‘step; but now even- the 
yearly list.of new an! logical lit is h to form a 
pamphlet, and each ca of Europ? -has its antropolo ical 
ital Gee o far-Fróm.any look of finality In anthro- 
po. investigations, each new line of argument but opens 
the way to others behind, while these lines ted as plainly as in 
the sciences of stricter weight and mrasnre, toward the meeting: 
ground of all sciences in nature. - ' Q4 
: i j | 

SECTION G , "don 
^ .MECHANICAL SCIENCE ` ` S Ug 
OPENING ADDRES BY J. ROBINSON, Pres. Inst. MICE. 
. NG,, PRESIDENT OF THE SECTION 


On the Development of the Use of Steel during the Last Fe 
Yours, considered in sts Mechanical and Ecenemic en T 


MUCH has been written by poets ahd others of a sticcession of 
the Ages of the human race in comparing. their degradation with 


————4- 


the various kinds of metal, considered metaphorically— thus we 
dave the golden age,-the silver age, the age- of brass, and he 
age ME (3 NT 


Our own time very appropriately and literally be &- 
scribed as a branch of the latter age, and pa cane ape oF 

In the metropolis of the steel manufacture it:would seem fi i 
that the Mechanical Section of * scientific eae 
should direct its attention to this wonderful metal, the-uses of 
which are daily btcoming more numerous and important, .  - 

But it may be said, on the other hand, that as the-use of. this 
va EIS etually grow MM 
as ] com n, ctertstics, becoming 
almost wearisome from their frequency. 
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of truth in this objection to 





© Notwithstabding an appearance 
ogr occupying^more time:in referring to the subject, I would 
venture to entertain. the hope that a treatment of the nin 
its vé hsicil and ecounicle aspect may prove not 
to this meeting. MELLE : 
. At the time when raihyay extensión wis becoming’ general, 
about forty yearsiago, theuse of steel ‘In this county was con- 
fined mainly to tocis for mechanical purpose; including files 
7 for: vehicles, wea of various 
Mia rios and uses; end itis 
proposed to fnegsure the ficaba merbailoal ierg bicagtit 
bear upon manufacture and^improvement of metal 
‘to which itis applied, 


ere me,- however, several important exceptions 
to this method ] è 
be made. 


of appreciation to which referenoe will hereafter 
e will take, then, the simplest form in the 


Ww receding li 
vin, fool steel, the price of which for abc Ser 
. to 56s. per cwt. at the period I have named ; and we 
shall find that the development of the manufacture of steel in 

neral has but little affected this particular material, which is 


oduçed by the 
ushet, in which 


1838-39. This steel is of great endurance when 

to the wo: ing oF stoel mid Hun of considerable hard- 

i piice of 140s. per cwt. is quite justified by 

c E other steels of 

similar fine quality are produced by manufacturers, who 
make specialia ce them. 

Some twenty-seven or twenty-eight years ago, Krupp, of Essen, 
geve an enormous impake to the applicatu of st i 
method of producing much masses of crucible steel than 
had previously been possible, ' He at that time accomplished the 
casting of an ingot of ''crucible" steel ts cwt, a weight 
then’ considered incredible, and this wes fo up by 
production of weldless cast steel tyres in 1852, which led to the 
very rapid development in-the use of his steel for railway tyres, 
canes axles far ldoauodya and other straight axles 
and shefts, and parts of machines in g Z Ks 

It is most tn: to consider the 
objects as have up to time main 
object of ascertaining -by the selling pn 
scicatiüc and mechanical appllinces ased 
the materials just referred to, - 

At the time of théir coming into use, about twenty-five years 
ago, the price of cast steel was 1207. ewt.; it is now 
from 18s, to 25s. per cwt. e price of forged steel cranked 
axles was, when first introduced, 157. per cwt.; it is now from 
655. to 70s. per cwt, 


the progress 
oc the production of 


this most wonderful metal ; aa 
in the whole history of metallurgy, from the time of Ti Cain 
downwards, there been no'such progress In invention and 
manufacture as has been realised by the aid of such men as M: 
Krupp, Bessemer, Siemens, Whitworth, Martii, Vick M" 
Bausciinger, Styffe, and' many others within the com- 
prised. in this.retro: 3 and our national predilections - will 
ps -lead us to the Dpinion that our own cotntiry may 
i appiojiiale a large ihare of- merit -for the results 


‘Another of the uses of steel-to which atfentiont may be given 


is that of the ction of 'cannontof large size, 
- Effects had made by some of our workers in 
metal to produce large guns of solid t iron; but -the 


* 


418 


the worl 


en ene pm. great mei save: that of 
wak a eompar between the realis: of steal mani: 


t any, even the highest quality demanded i 
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Musis dd icd LE 
that the attempt was given up. Here again Krupp 


of 
'I mus now turn to a name honoured everywhere for the 


_most deservedly figure in the 


ili 4S the steel manufacture is one, like 
-has been known not only in that develop- 


with many other Ciscoveries in 


factured by the Bessemer proces and 
West nd ir is 


Martin 


how the result could be the same, 


Bessemer procsses than in the 


it could not be the same ; 


the Siemens- 


i pon any improved 

haring for its object the uction of a better material at a 
lower first cost. The name of Robert Mushet 
be introduced here as one of our ear 
processes for the manufacture of 


„physical 


2 might be the 
hearth or sughi he knew, but 


ppens the blowing ceases, and 2 cer- 


is added to 


eee mum dir roe Foal amonat diario Blow- 


a 


adding to the molten mass iron ores, or oxides of iton in pro- 
ne sicetioed by erpenienco after hici re-carbonisation 
opened by He ition of ferro-manganese or Spiegeleisen 
as in the process. : 
These processes have been the great factors in that reduction 
in the cost price, and therefore in the extension of the use of 


have 
the results which our men of science can accomplish by their. 
physical and a researches into tiie meaner snppiymig 
the wants of our work-a: world. 

I wil now | dae n to another product of the steel 
naticina which is of immense importance, and which could 
not hzvo been obtained for ordinary purposes but for the facilities 
of manufacture arising out of the inventions I havo just allnded to 


—I mean that of steel 44, castings o from .the 
crucible, precisely in the form in which they are to be used in 
the construction of , Just as is the case in ordinary cast 


polle apiid and Mint quis thls sae ve 
obtain castings of & strength at least three to four times that 


of the strongest iron the importance of this experimen- 
tal discovery can scarcely be over-rated. 
Nor must I pass over the e om of these processes to 


tho prodaition of bole rd glider plates, and ship 
in which, as 2 result of ie Pee en eae at 


bility of resisting corrosion, expeciall: 
ce from the mixture of the metals employed. 
“For specie pur , and where price is not so much an 
eration as great tensile or salve resistance, 


materials, the ri Ecke m 
eee ee i Dani pam e ip antes 
100 tons square inch, while at the same time bub 
and sir veicies which sometimes appear in metal produced in 
the ordinary methods, are entirely or almost entirely got rid of, 
end the consequent MADE CUPCSCHODE of of internal 
structure and external Jimppear. 

It is hoped that ere long we be able!to procure in this 
way boller tes rolled solid from the ingot, much 
after tho fashion in Meldleas steel tyret: are: iow ee 


Gilchrist, and Thomas, by which iron containing a con- 
S Proporion 2b sy, r' per ecak. óf phosphorar an 


Matis ed have Gut deiebelias maie. enfe df emer or. 


stitute in London, and it was shown that where such irons were 
melted in vessels lined with a slag having per cent, of 
silica and thirty per cent. of lime and magnesia, orus 


result to tie commodity iil noliy Da thas, aa hence: 
forth a much more extended area of our iron fields both at home 
and abroad will become available for the production ia pice 

our 
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molecules in a given space and lengthening their mean free path, 
the experimental results are obtainable to which I am now about 
to call your attention. So distinct are these phenomena from 
sàylbing which occu tn air or qus dt the ordlnary:tension, that 
we are led to assume that we are here brought face to face mith 
matter in 2 fourth state or eondition, & co: on as far removed 
from the state of gus as a gas is from a liquid, 
Mean Fres Path, Radioni Matter 

I have lang believed that a well-known appearance observed 
in vacuum tubés is closely related to the phenomena of the mean 
Guile he charge Foun ad Paucos cole aae UE 
while the an induction-coil is ough an 
ben E e c geet eee ee T This dark 
space is found to increase and diminish as the vacuum ly vaned, 
in the same way that the mean free peth of the molecules 
lengthens end contracts. As the one is percelved by the mind's 
eye to get greater, so the other is seen by the bodily eye to m- 
crease in sire ; and if the vacuum is insufficient to permit much 
play of the molecules before they enter into collision, the pas- 
sage of electricity shows that the “dark space" has shrunk to 
small dimensions. We naturally infer that the dark space is the 
eua ccu ee 
confirmed by experiment, 

I will endeavour to render this ''dark space” visible to all 
present. Here is a tube (Fig. 1) having a pole in the centre in 


ON RADIANT MATTER! 


"TO throw light on the title of this lecture I must go back more 
than sixty years—to 1816, Faraday, then a mese student 
and ardent experimentalist, was twenty-four years old, and at 
this early period of his career he delivered a series of lectures 
on the general properties of matter, and one of them bore the 
remarkable title, ** On Radiant Matter." The great phers 
notes of this lecture are to be found in Dr. Bence Jones’s * Life 
and Letters of Faraday," and I will here quote a passage in 
which he first employs the expression Radiant Matter :— 

'* If we conceive a change as far beyond vaporisation as that 
is above fluidity, and then take into account also the onal 
increased extent of alteration as the rise, we per- 
haps, if we can form any conception at not fall far shout of 

t matter; and as in the last conversion many qualities were 
lost, so here also many more would disa d 

Faraday was evidently engrossed with far specu- 

Eom for three years later—in ELT M acting i 
evidence to 5 h 
ves notes ine dow awe ae Feier] they how that 
m ervening three years he had thought much eeply 
on this higher form of matter, He first points out that matter 
may be classed into four states—solid, liquid, gaseous, and 
radiant—these modifications de upon differences in their 
several essential properties. He admits that the existence of 
radiant matter is as yet unproved, ang then proceeds in a series 
of, ingenigus analogical arguments to show e probability of its 
ence. P A 

If, in the beginning of this century, we had asked, What is a 
gas? the answer then would have been that it is matter, ex- 
panded and rai efied to such an Fie aa [O De npa pable mvs 
when set in violent motion ; invisible, incapable of assuming or 
of being reduced into any definite form hike solids, or of form- 
ing drops like liquids ; always ready to expand where no remt- 
ance js offered, and to contract on eur mbjedal to pressure. 
Sixty years ago such were the chief attri assigned to gases. 
M research, however, has enlarged and modified 
our views on the constitution of clastic fluids, Gases are 
now considered to be com of an almost infmite number 
of small particles or molecules, which ere constantly mov- 
ing in every direction with velocities of all conceivable - 
nltudes. Aa these dolecalaé are exceetingly pumcraus, it Fel. 
lows that no molecule can move far in any direction without 
coming in contact with some other molecule. But if we exhaust 
the air or gas contained in a closed vessel, the number of mole- 
cules becomes diminished, and the distance through which any 
one of them can move without coming in contact with another is 
increased, the length of the mean free ing inversely pro- 
portional to the number of molecules a further this 


molecule can travel before entering into collision ; or, in other 
words, the longer its meen free the more the physical pro- 
perties of the gas or ar are modified. Thus, at a certain 

the phenomena of the radiometer become possible, and on push- 
ing the rarefaction still further, że., decreasing the number of 


7 A lecture delivered to the British Association for the Advancement of 
at Sheffield, Fndsy, Angor zs, 1879, by Willem Crookes, F.R.S. 


a '‘ I may now notice a Ous progresnon m 
ing changes of form, and which s perbape saticlont to mdace, in the inven. 
a 





ce extends only a little on each side of the negativo pole in 
acon. When the exhaustion is good, as in the tube before 
you, and I turn on the coil, the dark space is seen to extend for 
about an inch on each side of the pole. 

Here, then, we see the induction spark actually illuminating. 
the lines of molecular pressure caused by the excitement of the 
negative pole. The thickness of this dark space is the measure 
of the mean free path between succemive collisions of the 
coe eee The extra velocity with which the 


belonged to state. converted into Th the resid gas—or I er to eall it, the 
Mie eri cho ide one f barnea nd vefte are, necemary Lox Ore gascou idue—within the dark 2 M ptet: irel t 
way to a colourioas , and a general mobxhty of particles E" s eR M LTEM a 
ni ide adi PO ; exbaustion. D QUAS HA tee cee m 
Paseng onward gaseous state, more evident charecters H Soin. i 
of bodies are momense differences m their wafght almost his address at y 


** Tn tho exhausted column we have & vehicle for electricity not 


one sat of substances, the varieties of ; colour, of the and subject to laws 
, and form, which render the namber of solids and mat from thi hich it n 
infinito supplied alight weigt y from those w obeys at atmospheric pressure. 
unimportant shades of ce j = In the vessels with the lower degres of exhaustion, the length 
m 9 thoes, therefare, who admit the radiant form of matter, no of the mean free path of the x yamall as 
us simplicity an atgument | compared with the dimensions of the bulb, and the properties 
in their favour, These persons you a gradual of "el = : 
tbe matter the ascends male of forma, | belonging to the ordinary state of matter, depending upon 
and they would be & if Dat eters were te canbe uk thes ceed ae constant collisions, can observed, Bat in the phenomena. 


now about to be exgmined, so high isthe exhaustion carried that 
the dark space around the ve pole has widened ont till it 


‘ot 
the change, and thmk kpor emer e oa y aaa la tha pas 
2 TSA 7 | entirely fills the tube. By greet rarefaction the mean free path 


and Letters of Fi 
L p. 308, 7 


* 


dually. In these highly exhausted veesels the molecules of the 


residue are able to dart acroes the tube with, compara- 
thet few collins and radiating from the pole with enormous 

rau ma eoplicanen oP Cie. icem eristic es 

y justify the an of-tàe term borrowed from 
Faraday, that of 


Iud Maret road Pipino Action where if 


rai tena ea ee ei E. the dark space 
excites whero its velocity is arrested by residual 
outside the dark 


But if no residual is left, 
molecules will have their v arresced by the sides of the 
glass; and here wo come to the 2nd one of the most note- 
worthy properties of radiant matter discharged from the negative 


ee power of exciting phosphorescence when it strikes 


a 


dae 


bee : ,Tx. 


The] pate mineral phenakite (alumipate of glucinnm) MUN 
[rr ear kb eic pr d Aunin and 
yal rie cetera gives 
e Lcue ane enr Bet ition tec oon: the diamond is the 
most sensitive substance have yet-met for ready and. brilliant 
phosphorgaceqee. Here is oe! fuorescent ‘diamond, 





Fas 


al E 
- e z Ls 


centre of- an - 


dar a pe drei orit i aufm sumi Op 
light az-a candle, phosphorescing of a bright green. - 


D 





: y EE, In & 


‘glowing with a rich red colour in the p 
ome 
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(c) ^. T German 


), which iuis 
you is Is 


e is -exposed to light—evén' candle-light—it | 
phosphoresces for hours with a-blhish-whité colour. It ls, hów- 
ever, much more strongly phosphorescent to the molecular dis- 
charge in a good ee Will:sce when. T pass. tho 
dae a bea 
Oo es English, "German, and uranium glass, 
and Becquerel's luminous sulphides, are also aid: 


» TN 


dee emen Cutie ie ML ME 
«tones for In'this tube (Fig. 4) is a fine collec- 
or As soon as the uction-spark is turned 
on rubies ahining with a brilliant rich red tone, 

they were glowing hot. It scarcely matters what colour the 
maby ix 15 begin wiih. In this tube of natural rubies there are 
stones of all colours—the d. red and alee tho ple EY. 
There are some so palets to colourless, and some of 
the highly-prixed tint of ee but under the impact of 
radnak matter they all phospboreace with about the same colour. 
Now the ruby is nothing but crystallised alumina with a little 


UON re TTRI 





Fa. 4. 


Ed, Becquerel! published 

ANS dics pearance of alumina as 

Tücephoroscope. Here is 

precipitated alumina prepared in the most careful manner. 

ge reser heated te) ae end Mn eee morr 
the serum of te Tot light emit byes . 

speriram o! s red light emitted Dr these varletics of 

the same as described*by Becquerel twenty years ago. 

there one intense red line, & a Litle below the fixed line B in 


T Annales de Chimie at de Pkyrique, 31d series, vol, bil, p. 30, 1859-5' 


twenty years ago, ha 
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tho spectrum, having wave-length ‘of about 
a continuous spectrum 


pase petris. dus 









bout B, and 


oom 


examining small pocket spectroscope 
from & good 

Therè is ono of exhaustion more favourable, |~ 
than any other the development óf the properties of radiant! 


at the millionth of an atmosphere.) At 
tdi cos do qu rf yey strong, and after that 
E until the , 


to pass, 
here a tube (Fig. 5) h will serve to illustrate the 





Fu. s. 


dependence of the phosphorescence or tho glam on the 
of exhaustion, The two poles are at a and Mic a 


is & small sup connected with the other by a 
DAITOW & and solis potash. The tube 
has been exhausted to a very high point, and the potash heated 


so as to drive off moisture and 
which it now appears before you. : When the mduction-s 
-first turned on ae is rable 


Instant 
ce 


conduction den 
out along the 
30 as to drive off more 


which rapi 
eko bile in the fem > 


the other end, sweep- 


ing on-and driving the last pale Ad E the potash ; 
z millionth of an atmosphere = ^ mullum. 5 
2315789 allot of an aimospbare y = Se 
"e n n = 76o o millima. 
» » — x atmosphere. ' 
i * Nearly years Mr. Wm. Morgan the Royal 
Society a pe pe co years ago Mr Win, Ma Tada t Ries oh 


(periments 
Nowrcondacting Power of a Defect V acunm, &c.'" 


extracts x 
e a E Trans. for 1785 (vol-bory. |-. ie 


> Roca! gage ibt 13 inches carefully and accurately boiled 
dl every ott alr wrserjeled fro 5 inside, was coated with tin-foll 
§ Inches from rts sealed end, and toverted into puo mercury through "th 
a in the bress cap which the mouth of the cmtern ; 
Fiole vis cemented Estar, andthe was exhsuxted from the Insido of 
ern through a valve brass cap, which, a 
al pede ec 
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6895. "There isi 
and a few fainter! 
perison with this red] 


line that be neglected, This line is easily 
par coal oe ey 











abd now the tube, glows over! it whole length with green 

a agers rar B might ‘keep it before ow the 
fainter and the vaccum erie 

E a ie for “the 


spigen of e la ncn of vapors Uy do po and mur 
pass on to the next subject, 

Radiant Mailer proceeds in straight Lines 
‘The radiant matter whose impact on the glass causes an evo- 
Iution of aec i n RN Here is a 


V-shaped ped te ig. ©) Se ce ee The 
pole at the right (s) see that the whole 
of the right arm is ed een d but at the bottom it 


omens. exhibited — ol 
we are all famillar—it is customary, in ader 
onima of colour, to bad us 

luminosity ca by 0$- 
idual gas follows all the convolutions into 
which skilful glass-blowers can manage to twist the glass, The 


| 
| 
| 
! 





mos Tat vg . ' Fig. 6 


negative viole being at due end and the positive pols at the ther; 
e luminous’ seem to depend more:on the positive 
tha dn tha negstire-at-the ordinary exhaudtion hitherto used fo 
ee tubes. But at a fvery high 
gines uu noticed ir ordinary vacuum tubes 


when the induction spark them—an ap 
= cloudy luminosity &nd of PY atratifications—disap entirely. 
o clot or fog whatever is seen in the body of. tube, . and 


indyction-cofl,. and the at one side (c) always 
ive, I will the successively to the other 
nes win v ‘the bulb is furnished, Yoi see that MT 


change tho position of the positive pole, 
joining the two e An cent always di 

the shortest path between the two poles, and moving about the 
bulb es I alter n'of.the 


This, then, is e kind of phenomenon we get in. 


: ordinary 
exhaustions, I will now try the same experiment with a bulb (3) 


* 
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that ds highly exhen exhausted, and as before, will make the side and connect it with the sido pole ( (d. The green patch'from the 


(a^) the negative, the top pole (6) being positive. Notice ive focus is there still. I now make the lowest 
ow widely diferent is fie apposranrs Fom that shown by the np tm Eu He gren DUCTU SE ON white se ON ae, 
last bulb. The negativa pole ie form of a shallow H In position or intensity. - 
The molecular rays from cup cross in the centre of the bulb, Wo have here another pro of radiant matter, In the low 
rur ud fall on the opposi ponis side- aud produce x vacuum the position of the positive pole is of every importance, 
pateh. ot. groen pliorphorement light, “As the Waaa ire Dew vacuam e Dolan oF PE Posie Dole ear 
een ee be able to seo zhe green patch on the ere san to depent y on the 
glass, Now observe, I remove the positive wire from the top, | negative pole, If the negative pole points the direction of thè 





- Fm. 0. 007 
poste all very wel, bat if th negativo pole it entirely in the ied Gan eta PEN GA. 
apposite direction itis of little consequen>e : the radiant matter | Now, the radiant matter from the negative pole has been i 
darts all the same in a straight line from the negative. the side of the aluminium cross to the shzdow- the 
If, instead of a flat disk, 2 hemi-cylinder is used for the nega- | glass has been hammered and bo ML da aerea 
tive the matter still radiates normal to its surface. warm, and at the same (jme another effect has been on 
tube you (Fig. 8) illustrates this property. It contains, | the glass—its sensibility has been deadened.: The nie 
as a negative pole, a hemi-cylinder (s) of poliahed aluminium. | tired, if I may use the expression, by the enforced a 
fine nem rcapqee t by this molecular 


Rédisnt Matte hen bh Solid. Matier casts a Shadow 


, Radiant matter comes from the pole in straight lines, and does i 
"OR Be eaae wers ihe nga Pap Sd 





th nothing ia the e eni iba 
there is the e te screen uée 
-sphorescence, and matter intervenes are LO es ee URP 
Pathe Ne and a ald sw is thrown on the krean, - In this | additiocial excitement ; — I 
pear-shaped (Fig. 9 9) the iw pole (e) is at the on is not tred—it has not been phosphorescing "at all end is per- 
end In the roes (i cat out of sheet so | fectly fresh ; o apparata Hight jk oy n can easily. 
thatthe ey from de neque pele TEN See oes SP bend enone) 
partly intercepted aluminium crom, ect an r AGiminghazn- end. 
image of it on the d end of the hich ts ro allow the.rays from the negat?re pole to fall uninterrupted! 


phorescent. I turn on TU Md ms dal ses. the. cao He end Fie x yo wi maiden wo Ue back oe 


à "m 
ees E = d a E 
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(5 d, Fig. 10) change to a luminous one (s f), because the back- 
ground is now capeble of faintly phosph whilst the 
part which had black shadow on it retains its fall phos- 
phorescent . The stencilled image of the luminous cross 
soon dies out, After 2 period of rest the glass 
of phosphorescing, but it is never ‘so 
Here, therefore, is another important 


property 
Tite. It is projected with great velocity fium the ‘negative 
By efbrate eer betorns fm PCIE Dinos Y a way as to cause, It 
to 





Ern cn PL te quens Me ey Win ance 
er away 
ener poured pertnteht bripreadon r bripression upon the glass. E 
ace V M an be continued.) | 0 ht 
2 - NOTES i: 


D 


In madina wilh the reabhitton come fo wi tio renk Th, 
teríational Congress” of Meteorology, the Interdátional Coin- 
filtee have ‘issued circulars for a special Conference at the 
Deutsche-Séewarte'at Hamburg; on October 1, to, < consider the 
acheiiie'f Coant Wiletek “and “Eléat, Weyprecht for tlie; estab- 
liahment óf erm observing stations. The Conference 


t, det 


itale and the suia which they are willing fo devote to iix purpose, 
Count; Wilczek and Lieut. Weyprecht have proposed the fol- 
lowing. places :—In the Northem Hemisphere: forth coasts of 
5pi&bergen'and of Novaya, Zemlya, the neighbourhood of the 
North Cape, the mouth of the Lena, New Siberia, Point 
Barrow, on the north-east of Behring Strait, west coast of Green- 
land, cast coast of Greenland, about 75° N. lat. In the Southern 
Hemisphere : the: neighbourhood of Cape Horn, Kerguelen -or 
Macdonald Islands, one of the groups south of. the Anckland 
Islands. “a, ‘There will be considered th: exact epoch of the 
observations and their maximum duration. 3. Uniform instruc- 
tion for observations, which will have to fix especially: (a) The 
minimmm of elements to be observed at each station, both for 
meteorological phenomena and for those of terrestrial mag- 
netism, as well as for other phenomena of terrestrial physics con- 
nected with them. (4) The minimum numbe of daily observa 
tions for the different elements, (c) The first meridian which 
will serve as basis for simnitencous observations, (4) Methods 
of observation for the different elements and methods of reduc- 
Hon, («) Instruments of observation and their arrangement, as 
far as they may influence the comparability of the results. 
* AT a recent meeting of the Committee of the Iron and Steel 
Institute in Liverpool it was arranged that this year’s meeting 
should be held 1n Liverpool on Septémber 24, a5, and 26. The 
use of St. George's Hall has been granted by the Corporation, 
and nnmerous places for inspection and excursion have’ been 
partly atranged for, including Messrs. Blundell’s collieries, near 
Wigan, and the Tubdlar. Bridge at Menai Straits. In addition 
to papers on the manufacture and application of steel and iron, 
pepers on, subjects, of, work more immediately connected with 
PECENE cman T . 
tia ties Ada arc glad to see, has been appointed to represent 
Y 06 Belen d ho mange of Ye Rua 
AE ‘at Perpignan. š 
| THE prizes instituted by Prof, Schi (Lansnne) for sclentific 
works on Switzerland will now be awarded not only to Swiss 
naturalists, as hitherto, but nlso' to foreign, a resolution in this 
ud ti ag cdd Pac aia 
naturalists. .. 4 , 


Bera 
NE a tr Beech as dedo eh Edward Ediragds, lato 
of Memi Bridge, Anglesey, at the age of seventy-five. For 
upwards of twenty years he had studied the habits and characters 
t 


^ 


UNE 


of marine animals in their native haunts, and his contrivance of 
the ‘‘derk chamber tank " was the first by which these animal, 
could be kept alive arid healthy for an indefinite period in con- 
finement, and the principle of which was afterwards corefally 
recognised in the construction of the Crystal Palace and other 
Tux Jimer Geneva correspondent writes, under date August 
22:—''On tHe evening of August 5, six pér»ons who were 
standing in the gallery of a chd/at in the Jura, above St. Cergues, 
witnessed an phenomenon equally pare end curious. 
The ápect of the sky was dark and stormy. -The alr was, thick 
with clouds, ont of which darted at intervals bright flashes of 
lightning. . At length one of these.clouds, seeming to break loose 
from the mountains between: Nyon and the Déle, advanced in 
the direction of a storm which: had, meanwhile, broken ont over 
Morges, - The sun was hidden and the country covered with 
thick "darknesa. At this moment the pine “forest round St 
Cergnes was suddenly Illuminated and shone with a light hearing 
a striking resemblance to-the phosphorescence of the sea‘as seen 
in the tropics, The light disappeared with every clap of thunder, 
but only to re-appear with increased intensity until the subaldence 
of the tempest, M. Raonl Pictet, the eminent chemist, who was 
one of the. witnesses of the-phenomenon, thus explains it in the 
last number of the Archives des Sciences Physigues a Natssralles :— 
* Before the appearance of this fire of St. Elmo, which covered 
the whole of the forest, it had rained severe! minntes during the 
first part of the storm. The rain had converted the trees into 
conductors of ‘electricity. - Then, when the cloud, strongly 
charged with the electric fluid, passed over this multitude of 
pdints, the ‘discharges were sufficiently vivid to give rise to the 
luminous appearance. The effect Was produced by the action of 
the electricify of the atmosphere on the electricity of the earth, 
en effect which, on the occasion in question, was considerably 
incréaséd by the height of the locality, the proximity of a storm- 
clond, and the action of the rain, which turned all the trees of 
the forest into conductors.’ ” 


| A-YOUNG female gorilla is now being exhibited at the Crystal 
Palace. ` > 2 


AT the last meeting of the Swiss Naturalists, Prof. 
Kollmann (Basel) presented a report of the Anthropological 
and Statistical Commission, appointed by the Swiss Natural 
History Society for the investigation of the distribution of 
the light-coloured and dark-coloured population in Switzer- 
land. Thanks to the collaboration of many schoolmasters, 
no less than 250,0co children in twenty-one cantons were 
described as to the colour of.the eyes, hair, and skin, and 
a very rich and reliable material was collected. Itis proved that 
in Switzerland, as well as in all middle Europe, the light-coloured 
popalation decreases from north to south, while the dark-coloured 
increases, and that it reaches its greatest quantity in the Grau- 
bunden, rending a rather dense branch to the south-west. It 
may be concluded that a dark-coloured population immigrated 
in Switzerland from tbe south, having also a side-branch which 
followed the direction froth the Rhone to the Rhine, 


EU d PU 

and publishing catalogue of the Advocates’ Library, Edinburgh, 
Which has been in progress for many years, is now approaching 
completion. The Library of the Faculty of Advocates ranks 
next to the British Museum and the Bodleian among the libraries 
of the United Kingdom. It contains about 262,080 printed 
volumes, besides manuscripts of great interest and importance. 
It has had (under the Copyright Act) since the reign of Queen 
Anne the right ef receiving a copy of every book published in 
the United Kingdom, Last year there were added to the Library 
4.007 ojama of books, baldes periodical, pamphlets, and 


* 
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music, The Catalogue consists of six volumes and supplement 
—containing over 300,000 entries—and extending to more than 
5,500 quarto pages in double columns, Some idea of thé ex- 
pense of making and printing such a catalogue may be formed 
` from the fact that individual Members of Faculty have already 
Jcdntributed, in donations and subscriptions, a sum of 3,700. 
About 2500. are still required to print the supplement. It is 
expected that the work will be completed in September nest, 
and.the Advocatés’ Library willthen be the only great library 
in-the-World possessing ‘a complete ‘printed catalogue. The 
value of this work will consist not merely in its making known 
the peculiar treasures of the library, but iri jts being the 'only 
approximately complete catalogue of all works published in the 
United Kingdom since the reign of Queen Anne, arranged not 
merely in the alphabetical order of the anthors' names, ‘but to a 
considerable extent also under leading’ subjects. Further, more 
information will be found in it on anonymous and pseudonymous 
English and Scotch literature than in any other catalogue; and 
a more extensive analysis of historical and other collections than 
can be had anywhere else, As regards biographical information, 
there will be found under each author's name cross-references to 
all books in the Library written about him or his works, We 
belleve the Library has also a fair collection of scientific works. 
A copy can be had by addressing “The Keeper of the Advo- 
cates’ Library, Edinburgh." 


Tr is with pleasure thet we announce the completion of the 
second edition of ‘‘ Die Urweit der Schweiz,” by Oswald ier 
Herr Schulthess, of Zurich, is the pablisher, 


In its ` Jahresbericht fæ 1878 the t Bienenwirthschaftiiche 
Hanptverein im Konlgreiche Sachsen” publishes the- following 
highly interesting statistical deta referring to thé indirect utility 
of bees :—1t has ever been one of the objects of all apicuitural 
societies to prove the great importdnca of bees to agriculture 
generally, It appears that the Society named possesses 17,000 
hives from each of which 10,000 bees fly out daily, which repre- 
sents a totel of 170 millions of bees, If we suppose that each 
. bee undertakes but four journeys per day and that this takes 
place only on 100 days out of the 365, then we obtain a yearly 
total of 68,000 millions of bee-journeys. ‘It is not too much to 
suppose that fifty flowers are visited on each journey, and we are 
certainly justified in supposing that five out of these fifty are 
fertilised ; then we get a grand total of 340,000 millions of fer- 
tilised flowers per yeer. Let the value of fertilising 5,000 
blomoms be but 1 pfennig (or 500,000 for 15.), then the work 
done by bees of the society represents a value of 68 million 
pfennige; or 34,0007. sterling. It results from these calculations 
that each hive benefits agriculture to the amount of 2/. annually, 
& value which hitherto has been totally overlooked.” . 


r 


NEwa from Moscow states that a kind of subterranesn con- 
flegrátion is raging upon the islends and the shore of the 
- Kurgakischin lake in the district of Akmolinsk, province of 

Atbosarsk. It began in April last, and in the middle of June 
wos still with unabated force. The fire spreads in the 
foot-deep layers of dry reeds, and has penetrated as far as the 
winter camps of the Kurgaldschin Wolostg, where some 120 
Kirghise farms.have perished through the flame, — 


AN international special exhibition al apiainil machinery, 
Bx UL BEITA EONS en SAADAT End S 
nert ,. 


Tis adi Boss Gost ive Cue Med belly sore 


that in the western part of Saxony glaciers have formerly 
existed, by the discovery ef numerous polisfEd and grooved 
surfaces of porphyry rocks, now imbedded in -the inundation 
Rede Eere ree eOe Earn preg E 





it seems that the Scandinavian ice at some epoch reachéd as far 
as the neighbourhood of Leipzig, i.r., to the southern border, of 
the North German plains, 


g 


Nrar Wildeshausen (Oldenburg) a so-called window-urn has 
been found in a prehistoric sepukehral mound. The prn is of 
elegant shape; perfectly smooth, only ten centimetres in height, 
and consists of bright gray fine clay. In the body of the urn theré 
are three roünd holes of about two centimetres in diameter ; 
Into these holes green pieces of glass were let in when the clay 
was still moist! Another plece of glass is in the foot of the urn, 
Inside the urn stood a vase of the same material and almost 
the same height. The contents were bones and charcoal. Up 
to the present, as far as ts known, only six window urn: have 
been found ; the one described would therefore be the seventh. 


Mz. Mornis’s recipe for the cure of the coffee-leaf disease ‘in 
Ceylon appears to be the application of cangtic lime in the pro- 
portion of two or three parts to one of flowers of sulphur. He 
maintains that the diseese can only be successfully treated at one 
of its three filamentary—-when the mixture described 
will kill the filgments, Mr. Morris is about to publish a hand- 
book on the treatment cf this scourge of the island, and by latest 
advices it appears probeble that, at thé earnest request of the 
ea a aaa E | 
postponed. 


THE Ecko du Japon states that the works, established at 
Tsukudu-ahtma for making carbonate of lime are proving very 
successínl, and will, it is sald, send a great quanhty of the 
product to Chins, 4 

Nzar the village of Ped (Cisl udi Dodeeot 
a forest, several new mineral springs have been discovered about 
the end of July. They originate in the bed- of syenite granite 
which in the direction from Ebriach to Schwarzenbach, 
and dre particularly rich in carbonate of soda, as well as in free 
and dissolved carbonic acid. 


B 


"ra tlic Gey ach Rasa mM by M. Clan 
on arrangements foc beating and ventilation, being a critical 
description of the varigus heating and ventilating apparatus 
exhibited at Cassel in 1877, during the first Ihternationa] exhibi- 
tion of these apparatus, When we take into consideration how 
Drach remna bo: do lo ibat branch ot ort ROT IN wo cannot 
but welcome every good work on the subject, 


THE Report and Transactions ‘of the Cardiff Natdralists’ 
Society for 1878, contains several scientific papers creditable to 
the members, The Sociotya Museum bas bean mach improved; 


A VOLUME of some interest in connection with progress in 
Spain bas been published by Prof. A. Calderon Arana, '' Movi- 
mento Novislmo de la Filosofia Natural en España.” It is 
published at the Casa editorial de Medina, Madrid, 


Tue addltions to the Zoological Society's Gardens during thd 
past week include a Guinea Baboon (Cynocephalus sphinx) 
from West Africa, presented by Mr, P. Lembery ; a Bash Dog 
(ciicyos vexaticus) from British Guiana, presented by Mr. T. 
Ernest Tinne; a Ring-necked Purrakeet (JuÁgwewir tergwaiwi) 
from India; presented by Mrs. Watson; a Common Cuckoo 


South Africa, deposited ; 
lewcoredia), Europeen, eighteen Chestnut-breasted Ducks (Amas 
castane, -an Adelaide Parrakeet (ZuLeermir adelaida) from 
Australia, purchased ; a Cape Bulialo (Pudalus cafir}, born in 
the Gardens, © 


August 28,1879] 





OUR ASTRONOMICAL COLUMN 


DR. JOHANN LAMONT,—The death of Dr. Lamont, so 
long connected with the. Royal Observatory of "Munich 
usen) was mentioned last week. He was of 
ch extraction, and was born at Braemar on December 
13, 1805. He was at first assistant at Munich, under 
.Soldner, and was appointed director of the observatory 
in 1835, and Professor of Astronomy in the University of 
Munich in 1852. ' His name perhaps, been y 
associated with terrestrial etiam, his first publication 
on this subject being the “Handbuch des Erdmagnetis- 
mus,” which appeared in 1838. In 1851 he wrote on the 
ten-year period of magnetic declination, of the existence 
of which he was an. independent discoverer, and the 
same year he published at Stuttgart his “ Astronomie 
und APEPRE ‘and a long series of memoirs 
bearing upon magnetical science is due to him. He 
is also the inventor of a set of instruments for deter- 
mining the magnetic elements very widely used by 
continental magneticians. As an astronomer we find 
him occupied with the observation of Halley's comet 
with the refractor of eleven inches a erected in 
1835, by means of which he was able to follow the comet 
Ma 


until 17, 1836, nearly a fortnight later than it was seen 
Sir John Herschel with alee a reflector, at the Cape 
Good Hope, the last glimpse of the comet being thus 
obtained by Lamont.. It.was then distant from the earth 
2:69, and from the sun 1°86, so that the intensity of light 
was almost precisely the same as when the comet was 
detected by Dumouchel at Rome, August 5, 1835: ' In 
1836 he calculated elements of the Saturnian satellites 
Enceladus and Tethys, which had been observed at 
Munich, and also di Sir W. Herschel’s obser- 
'"vations'of the. latter. In the summer of this he 
measured the diameter of Pallas, and formed charts of 
stars in the clusters in Scutum and Perseus. In the 
following year he made a series of measures of the two 
brighter satellites of Uranus, and’.deduced from them a 
value of the mass of the pucr ronida iy ess than 
that proviously -adopted ouvard’s tables.. The 
most extensive astronomical work executed at Munich 
under Lamont’s direction is the observations of zones of 
stars from ++ 15? to — 30° ed in successive volumes . 
of the Annalen der k. Stsrnwarts bei Mis and in the: 
previous series; various catalogues ‘founded thereon, and 
containing together upwards of 30,000 stars reduced, tò, 
the year 1850, have been pantai in the supplementary 
volumes of the Hind found in Lamont's' 
zones two observations of Neptune before its planetary 
character was recognised.. The magnitudes of the tele- 
scopic stars in these zones will prove serviceable from' 
time to time in the investigations of the periods of’ 
- THE, SATELLITES OF Mars.—Prof. Asaph Hall, after 
discussing the long series of observations of the newly- 
discovered satellites of Mars made.with the Washington 
ae ich E in 1877, press the opinion that at 
e Approaching opposition of ‘the -planet these objects' 
will ohescieble arith ‘ that lnitrápidat from : 
October 10 to November-29. It may therefore appear 
almost hopeless to expect measures as early as September, 
yet probably efforts: may be-made in this direction an 
with the view.to facilitate the identification of the outer 
satellite, Deimos, we subjoin positions calculated from 
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were expected to intervene between 
desired goal—which may mean Lhassa. . 
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of about 53° and 233°, the greatest ap t distances at 
the next opposition being 67" for Deimos and 27" for 
Phobos, the former passing the extremity bf the minor-axis 
of the ellipse about seven seconds distant from the limb 
of the planet. š . 5 


GEOGRAPHICAL NOTES 


HERR OTTO SCHUTT, the well-known African traveller, 
has returned to Lisbon from his exploring expedition to 
Central Africa; undertaken by order of the German 
African Society, and has delivered an interesting lecture 
to the Lisbon Geographical Society. . He brings home 
highly important and quite new data concerning the 
co icated hydrography ofthe Congo Basin. Between 
the Cannes and the Casai rivers, two known tributaries 
of the Congo, he has discovered four others, viz, the 
Quengo, Marata, Cinlu and Quanger rivers. Besides 

he has determined the upper course of the Casai 
river from lat. 8? S. to about lat. 6° S. in a district totally 
unknown hitherto. From lat. 8? S. as far as lat. 4? S. the 
Casai takes the name of Zaïre, which on older maps is 
often given to the Congo itself The lake called Sankowa 
Lake by English explorers is situated in lat. 5? S., and is 
called Mucaruba by the natives: To the south of this 
lake a tribe of dwarfs are ie. The tribes inhabiting 
the shores of the Quengo and Casai rivers are can- 
pent As the Muata Jamvo, who RE three-years EU 
sto Pogge's further progress id not permit Herr 
Schutt to cross the Lulua river, he had to return to Loanda 
on the west coast. / 

IT is announced from Sierra Leone that Mr, H. M. 
Stanley arrived there on ur and left on August 1 for 

on-the Congo. 

INTELLIGENCE bas been received at'Now York of the 
arrival of the Polar oring vessel 7 eastafis at Onalaska, 
on the znd ipst. She is to endeavour to meet with 
Nordenskjóld in Behring Strait The United States 


; Revenue vessel Aichard Rush has passed through Behring 


Strait, within seventy-five miles of East Cape. ` Her 
captain reports that the sea northward of that point is 
clear of ice. Last winter had been unusually warm, and 


‘| the ice broke up earlier than usual. 


SEVERAL Russian expeditions.are to be sent out during 
this autumn to Central Asia, and especially to the Darwaz. 
Capt. Hermann and the well-known. young botanist, M. 
Smirnoff, will explore that quite unknown country, and 
M. Smirnoff will no doubt bring back. a rich botanical 


"collection. - E 


A TELEGRAM has reached St. Petersburg through Pekin 


from CoL Prj , to the effect that at the date of his 
tch his éxpedition had accomplished the third part 

of the route to Himalaya, and that no t obstacles 
thea and their 
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Prof. HalPs elements for 13h. wich mean time :— pun atent AMINSNE ENAME ae novel focts.| dua 
ert y . vs . |.How did Eózoon Origjnate, and is: Graphite a Proof of . 
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formed ? We fd ch aingle or ramiñed foraminiferæ-like or 


The greatest elongations of the satellites occur at angles algæ-like fibres oc stems 5, 9, 10, 18, 19), which, show, 
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by thetr y that all orgunle origin is excluded, some- 
they 


irregularity, I 
times in ice; they originate in 
under pressure, and are only the im stem-like and 
branded hollows of alr, Like become afterwards 


- filled with foreign matter, with serpentine and chrysotile, re- 


- sulting out of the watery decomposition of olivine; 
circumstances 


To show how analogous are also applicable 
to the origin of EozBon, I shall first refute the two erroneous 
often adduced for the organic existence in the lauren- 


tian period : the presence of graphite and the gtratifieation of 
Gra as Dr. Moebius cannot be a sign of - 


^u life. In the 
ve organic life, (1) ee 


must declarat no -but that li. absid. (3) e always 
get coa] out of organic beings, 

d poor I Mao ee on S 

e. graphite, is only to be by heat, and in several 
ways, even out of gases. e must as one of 
the onts,’ the incandescent of the oldest 
. rocks, Ont of each of coal, also of graphite, bitumen can 


x te, so thet bitumen is not always a sure proof of organic 

of JI add, as I, a 
new one. PU aac tede ce eras ae by Ir 
beings. _ Not one mineral of the’ laurentian minerals 
contains water, only, contains & very small pro bat 
this chemically combined, for it cannot De expelled at red-heat. 
If these minerals had not had their origin in hest, they would 
sometimes contain water, — 

f for the neptunic 


stratification, and this eria world lu: 


The other fallacious 
rocks is their occasio 
of organic beings, 


clude the 


ka 


; 
: 
E 
i 
| 





the British 
= Having gazed vacantly through wit 
pages of & manuscript we may be writing and see there the 
of the window bars we had before 
ero the : 
it would have been had we attended to it—4«., 


n 


that an unobeerved impression produces a much effect 
on the organism y impressed ten gan observed im- 
pression. Of course the o experimentally 


described by Mr. Mivart will allow the image 
try to form another of the kind, he will 
the inferiority of the one - Jj 

The “ unfelt on” suggests questions I wish to. 
kéep clear o£ ; but the phenomenon & i ing,' 
pecause It plainly ahows that wock whieh would be done on 
retina, or ou something, by an unobserved impression, 


to fade and then 
be struck I believe by 


e 


i Insoct- Swarms 
A WONDERTOL flight of inpects has passed over here 


1 


air 
were 95 and 108, but I probably 
onis, Oa the dice at 10 o oock T counted nene minute 
pass a space 50 pacesin width ; at 11.45 in one biu! eunt 

numbers of P. gasesea were more difficalt,' 
to ascertain o : 
bat as they all 


er, and in the f 
that I missed many.I feel sure.’ 
The P. gamma were evidently much exhausted ; while bathing Y- 
water, which took. 


1a o'clock. T pamei wninterrs edly through the flight while 
walking from Trouville Harbour for a distance E. 
northwards the shore. There wes then an occasional 


«d 
jg 


An 


7 & 
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house in which I am writing, without interruption, - from :7.30 
AM. MUl darky aad arg Dow at TE iu. in at the open 
window, so as to be a 


moths, for they soon ; there are certainly many htndreds 

in the dark corners and the cornice! - My children tell mo 

that numbers of the moths were lying dead on the dry sand abore 
-water mark.? 


„They collected some for 4 tune young map- 

Super T A among the flower- 

in the garden pe aer qondi: 

eas, woul a e Gd fe 

How far the De eee och 4 DN NM 

but the number of insects which have paesed fram sea to land 

here to-day must be very Tay peat ing that one P. gamma 
over each metre of shore lme an estimate 
the mark at all points to which my observation extended, 

A tana DAA em tye tea a 1O llores alone tie 

shore, az I ascertained that it did during the evening, nearly 

8,000,000 of P, gamma passed from sea to land between 7.30 

A.M, and 8.30 P.M, 

7 ATL the insects which I canght or looked at on flowers were in 

perfect condition, 

“Where have all these insects come from? Has the been 

here 


eas ? F., carded was ex 
in June and hout July, indeed it was the only butterfly 
to be seen in any numbers, ts larvz have been feeding in toler- 
rixae she HIG eda be CE 
ee ee to-day, , but I think 
ice nodo which formed to-day's flight were 
- not bred here. s weed eU eae renee Ihe 
ope Here they were flying against or inst, the 
: Y E0 tor T ey go far, what tene p 
Where will 
have on cross- 


Tons Calvados, France, August 12 

xb continues this morning, August 13, 10 
23: pelei p war as abundant as yesterday. 

p x 2.— The flight of P. carded and P. gamma, described 


of the 12th were ell mo 
were more than 400 on one window, many of which 
food offered to them in the form of syrup, and I induced a 
number of those in the forest to come on to my finger and suck 


u a P 

Palliat 1 have seen leads the to make the following suggestions ' 

as to tho canse of those migrations of lepidoptera. 

-When a favourable season great swarm cf insects 
would die from want of food if remained where 

„tey came. into existence, as the number 

“flowers is limited, To move off in 


one part of the cornices. 
* Possibly killed Er th faa: of thas td o0 wich they etd in an er- 
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refreshed, but the later ones merely wasted their energy in & 
fruitless search, and many of the moths fell dead by the way. 
T fie cce e ht I have described, a double 
for the d have arisen if the butterüy and the 
moth came eisten at ihe samo tines aa: thelr fine 
condition, they most probably did. As both ap to search 
the seme flowers, the dearth of food at their centre of departure 
would more speedily have arisen.—J. C. H. 
August 23 . 


Animal Rights 


Mz. RowANzs's is as unsound as amusing. Ife 
physio claimed to vivisect his children ‘‘on the plea that it 
was for thet he had begotten them,” we should tell 
him that the legal Sohne tens onl deste talus 

. Det ts ihe noo Sf clad far ind aa toners ot 
human society is involved, Moreover, we know that men breed 
peru L them Dat nat men: breed children, frora entirely 

t motives; we should answer the physiologist that 


was im ble of proof, that all human experience 
aT Us crea his Gales eames it could not be 


admitted to overrule his children’s presam ene ir NR 
Mr. Romanes repeats his amaxing tion In morals, 

"it we have a moral right to alay & barmfal animal animal in ordér to 

better our own condition, it involves an to deny 


M tat aol eM a alee cm ae 
doing we can securo a similar end.” Then, if we have a moral 
right to slay harmful Zulus to better our own condition, we have 
a similar fight to slay harmless Eskimos, if by so doing we can 
secure a similar end! 

Mr. Romanes says that I did not attempt to meet one of his 


citidsms, Had I tho I I would have met them all ; 
‘it does not take long. a lobster to whom might i 
Fuit could not cute BEA: that the latter had no 


man to his m is not su 
uses money to rob him? And I, who am 
right to live than r cannibal hasto eat me? Lastly, Mr, Romanes 
makas hia phileso pher say that he prefers lobeter mlad and roast 
lamb to boiled makes and rat pe. Preferences ure not right, 
but if they were I have not suggested that the latter diet should 
metes oa eed ‘and so my withers are un 

EDWARD B. NICHOLSON 


are not the same as those of & baby, 

unsound parallel was 

olson to prove that the 

parallel is sowed: if he is to sustain his “erroneous premiss,” 

that tho'rights af OH and animala are Identical (ihe objection as 
to ''motve" I ignore, because on the erroneous 


[Ergo the of & 
which is just point 
intended to show. It is for. 


reference to animals be tested 

pil cocina wer rye whi I 

it seems to me that ethical doctrine is here sufficiently patent— 

viz., tiat man gaan intellectnal, moralan socian has 

hts additional to those of a merely sentient being. not 

e any further part in this correspondence. ] , ‘ 
Gzozax J. ROMANES 





- Alpine Clubs 
Ix your account of the late conference of Alpine clubs, held at 


priate memortal of our 
De ret co es cie eet 


? 
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add the matter to bring his work up to date in science, 
within square brackets lis in Stephen’s edition of ‘‘ Blackstone's 
Commentaries "),'or as notes, or al gate apf a he whole 
work to be in the hands of -an 
fiin wis ray cordially resetvod, ebd T scald Bike to heer Saad 
. men of science ‘think of the matter, -The book is of 
the freahest, brightest nature ; Be eae i aas ciii 
and my own idea is that -do Saussure, h necessarily 
Dt QC uM of ide tine cates M 
mistakes that re-publication would not have thg sams dangers 


F foe bi sepitatleay ma 1E might far that of a mes malloot 
f Verner- z Monien, Canton. Vaud, PRIMO August 19 





“Report of an Unusual Phenomenon Observed at Sea” 


I cAN supply second instance of -the ‘‘unusual phenomenon 
ad the Hydrographer of the 


Navy to NATURE, vol, xxi. 
_ One ight in Apri 87 pa the exact date, as my 
Tost in the ahip} M.S. was lying bétalmed 


y sea roffa point of land a few miles north of Vera 


at appeared along the northern horizon, 
the least breath of wind, swept towards 





tiluce and crustacesns in if, Theses may have supplied the 
luminosity, but if the exceedingly ceiletraveliing oruse of 
their stimulation would still remain unaccounted for. 
A squall accompanied by incessant thunder and ligh 
took the ship the same : EpwarD L. oat 
Rathgar, Dublin, August 19 
cherie Sa aS 
2i e Boring Molluscs 
Tus following extract fram Prof. Joseph [Leidy’s pa 
‘Vertebrate Remains, fom uf Jah La rape on 


i " which appeared in NATURE, vol. xx: p. 354, will serve 
in aif of the solution of the still open question, By what means 
; do the boring molluscs hard rocks?—'' The fomils 
` mainly consist of the harder parts of the skeleton and of teeth, 
usually.more or less water-worn, shallow seas and an 
active surf to which they were exposed. of them exhibit 
the drilling effects of boring molluscs, ione. <boeeuills chose whisk are 
supposed to have been derived from the tertiary marl rock, the 


operation, of. drilling apparantly AME beh ed both 
before -and during e the fossils were imbedded in the 


- rock. Only, enamel, or the enameltike den mich asis 
found investing the crown of tha teeth df ee ap 


poteton power of the 2 
Were the burrows Ge incon weir Oe aa. 


there ib no reason why the enamel should have’ arrested the sol- 
vent rather than the dentine, although it might yield more slowly 
to it y but its refractory behaviour under fnction accounts for the 
Pholades and Teredines being nonpiused ; while their desistance 


Intellect in Brutes 


T of yours tells a tale (NATURE, vol. zx. 
38) about a oat ringing a T bell to be let in. Without any 
of “ topping ” this Ltk the NE wil go farto 
demonstrate the existence of a e brute 
bram, if indeed that fact is ever doubted :— 
~ Some relatives of mine living in Sussex owned a very intelligent 
= be ubere RET having, howeyer, a decided touch 
of 9 French pobite in pip cumin In addition to this animal 
they also had a favourite oai. 
tein the way your correspondent 
- Müstead beta, as ta hia cede ; however, they discovered that the cat 
had lemnt to stand on her hind 
was low on the door, and to. distinct and separate double 
knocks until she was admitted. This in linelf. was curious, buta 
short time after they discovered this fact they discovered another 
still more curious. They were in the habit of turning the dog 


power in 
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and reach the knocker whiche| , 


7» 
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for an.girthg. It invariably happened. that 1: 


Gee MUN that a short time -~ 


after the dog was turned- ont they would hear.a knock at the 
door. Onits being opened both animals would be found outside 
and would immediately come in, the dog always allowing the 
cat to precede him. ‘There seems to be no doubt that tho dog 
finding out that the cat could obtain entrance was in thé 


~of searching for her when he wanted to ‘come in, ee ae 


till she was ready to- knock at the door,'or of Bari. 
her to do it to please him, I can myself. vouch for the above 
facts, W. H. KRsreven 


Holloway, August 13 ` 

Mx. LAYAXD's letter men UR EE TE RUN 
ni pend le following eco of i wise old Scotch collie with 
mhich ga Toby, belo 


th 
EE pal, ong ho el sgod at Tho door, and el © 
paola meals to ring 
[6] ^ 





Dga ar for some time dini attention to such 
to ask, if any one ever saw a favourite dog, or 
Hop togas at a rainbow? We ‘have never heard 


SmE 





Of mich d cato; ever encountered a record in your pages is 
BENJ, ALVORD 

aiei Augmty 5 
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THURSDAY, SEPTEMBER 4, 1879 


THE HUMAN SPECIES .° |. 
The Human tes... By A. de Qua. fessor of: 
Anthro ML the Massie gs nP Paris. 
(London: C. Kegan Paul and Co., 1879.) 
T= is possibly no science which is so generally 
misunderstood, and yet has had so many works of 
popular exposition, as anthropology. It is but a few years 
ago that the works of Latham, Lawrence, Pickering, and 
Prichard formed almost solely the consulting literature of 
the science in this country ; and without referring to the 


various standard "works that have since béen contrjbuted- 


on branches of the subject by English workers, 
.the exclusively English reader has perhaps been enabled 
to consult the translated .works of continental anthro- 
pologists to a greater extent than lias been the opportunity 
. of the student in other fields of sclence. During the last 
fifteen years volumes of Blumenbach, Broca, 

Peschel, Pouchet, Topinard, Vogt, and Waitz have ap- 
peared in this country in our ovn language, and now to 
the list may be added the work of the distinguished 
naturalist under notice, whose name, however, will be 
popularly remembered as the author of “ Rambles of a 
Naturalist on the Coasts of France, Spain, and Sicily,” 
which appeared in London in 1857. . 

Naturally; among the aboye treatises; there ATE to be 
found wide divergences of views, and perhaps the student 
“of anthropology should be above all others careful to avoid 
the scientific extremes of either a ‘Paul. or Barnabas per- 
suasion. It is, however, absolutely necessary that we 
should understand our author, especially that we should 
. learn whether he approaches the consideration of the 

“study of man with any preconceived notions, which may 
be peculiar to himself or not generally held by -other 
thinkers. This M. de Quatrefages promptly discloses in 
the first division of his book, entitled “Unity of the 
Human Species,” a subject which seems still somewhat 
of a burning question among French anthropologists. 
The question as to there being a fundamental distinction 
between man and other animals is settled in the affirma- 
tive, and for the following reasons:—' 

I. Man has the ferception of moral good and evil, inde- 
pendently of all physical welfare or suffering. ` 

2. Man delieves in supérior beings who can exercise an 
influence upon his destiny. 

3. Man BUE UEM ODIENEIRTOK OL UM le CI SEE 
this life. c 

Readers: of Lubbock, Spencer, or Tylor will perhaps 
‘scarcely accept this as the philosophy at least of primi- 
tive man, but, in justice to M. de Quatrefages, we 
must endeavour to obtain his definition of the moral and 
religious stage, and this again is clearly set forth in the 
following sentence :—“ The learned mathematician, who 
seeks by the aid of the most profound abstractions the 
solution of some great problem, is completely without the 
moral or religious sphere into which, on the contrary, 
the ignorant, simple-minded man enters when he struggles, 
suffers, or dies for justice or for his faith.” 

In discussing the different colours of mankind, melanism 
is considered to be thé result af accidental varigtiogs, and 
is compared with that which, appearifg in our poultry- 
yards from time to time, is only prevented from spreading 
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by the destruction of the fowls attacked. It is a question, 
"however, whether the occurrence of melanism in our 
poultry-yards is not often an instance of ataviam, and it 
is probably incorrect to say (p. 49) that the flesh of black 
fowls presents a repugant appearance, and for this reason 
the propagation of the variety is prevented, when, as is 
generally well known, fowls of the black Spanish breed 
are grtatly valued as table Birds. This section concludes 
with a discussion of the vexed term “species,” and, ac- 
cording to M. de Quatrefages, Anowledge of facts pre- 
ceded terminology, and his arguments compel him to the 
opinion that “species is then a reality." Without, how- 


‘ever, gbing-so far as to say with Goethe that species exist 


only in the copybooks of the specialists, is it not certainly 
a fact that the founders of zoological nomenclature and 
classification based their conclusions then, much as we do, 
and necessarily in zoological descriptions of to-day, on the 
general outward resemblance and structure of living forms, 
and that knowledge of facts more frequently follows 
terminology, as any well qualified and exhaustive mono- 
graph of an animal group that has been long worked and 
studied by roologists of different views and methods will 
exhibit? Few ornithologists, in describing a new fruit- 
pigeon from abroad, are guided by the researches of Dar- 
win on the multitudinous variations of the domestic pigeon 
at home ; and as for the descriptive entomologist, he, at 
least, can hardly realise species as a reality with his pre- 
sent limited knowledge of the life histories of exotic in- 
sects. Ina philosophic sense the word species, as a rule 
in xoological literature, is a useful biological conven- 
tionalism, as necessary but as difficult to rigidly define as 
the term atom, and often playing as valuable a part in 
classification or generalisation as the “imaginary quan- 
tity” of the mathematician fulfils in the course of his 
calculations, It is for these reasons that we have found 
a difficulty in following M. de Quatrefages in all the 
rigidity of his specific definitions. 

The second portion of the work is devoted to the “origin 
of the human species" To the question whether it is 
possible'to explain the appearance on our globe of a being 
“which forms a kingdom to itself," M. de Quatrefages . 
does * not hesitate to reply in the negative" It is to be 
noted how such an eminent naturalist as our author is still 
opposed to Darwinism, which in this section receives 
copious treatfnent, and some of the grounds principally 
given for its rejection are to many minds who embrace it 
the reasons of their faith. . ^ The positive knowledge 
which has been won by nearly two centuries of work " is 
not considered by Darwinists to be invalidated, but rather 
illuminated, by the light of “natural selection,” and facts 
which were unmeaning before, now by its aid form ome 
harmonious whole in an evolutionary cosmos, It is re 
markable that the doctrine of “natural selection” appears 
to have been a greater stumbling-block to the French 
"mind than might naturally have been expected, whilst in 
German thought it seems to have at once supplied a want, 
Is it that French biology has never cared to depart from 
the glory that illumines the work of the illustrious Cuvier, 
and, like other schemes of philosophy, remains true but 
“riveted to the teachings of its founder? Even M. de 
Quatrefages regognises something of this, and speaks of 
the reserve, perhaps exaggerated, which Cuvier imposed 
upon himself, and the confidence which was placed in 
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him” as having weighed heavily upon science by impeding 
the comprehension of the value of new observations, 

In discussing the antiquity of man, the present geologi- 
cal epoch is considered with “almost absolute certainty” 
as having commenced less than roo,oco years ago, and 
the opinion is pronounced that no facts have as yet been 
discovered which authorise us to place the cradle of the 
human race elsewhere than-in Asia. As to the appear- 
‘ance of primitive man, our author concludes that “all that 
the present state of our knowledge allows us to say Is 
that, according to all appearance, he ought. to be charac- 
terised by à certain amount of prognatbism, an 
neither a black skin nor woolly hair. fairly 
probable that his colour would resemble that of the yellow 
races, and his hair bs more or less red. Finally, every- 
thing tends to the conclusion that the language of our 
earliest ancestors was a more or less pronounced mono- 

“syllabic one.” 
Once in possession of these views of our author, we can 
"with the greater advantage read the excellent summaries 
and descriptions which form a large portion of the work 
relative to migration, acclimatisation, and “fossil races"; 
but perhaps the most interesting are those devoted to 
the ‘Psychological Characters of the Human Species.” 
These tend to show ina new sense the brotherhood of 
aman, so that if.political economy could be called the 
“dismal science," anthropology should be cotisidered as 
: the most cheeiful of its learned sisters, M. de Quatre- 
` fages combats some of the views of Sir John Lubbock as 
expressed in his “ Origin of Civilisation ? with great force, 


and has some very useful reflections on the danger of 


attributing all sense of honesty as absent in certain races 
on insufficent data. “Nothing is more common than to 
hear travellers accuse entire races of an incorrigible pro- 
pensity for theft. The insular populations of the South 
Sea have, amongst others, been reproached with it. 
These people, it is indignantly affirmed, stole even the 
nails of the ships | But these nails were iron, and in these 
. islands, which are devoid of metal, a little iron was, with 
good cause, regarded as a treasure. Now, I ask any of 
my readers, supposing a ship with sheathing and bolts of 
gold, and nails of diamonds and rubies were to sail into 
any European port, would its sheathing or its nails be 
safe ?" 

In conclusion, though niany parts of this work show 
that to the author Darwin must have lived and written in 
vain, and some of the portjons appear as anthropology 
little advanced from the time of Prichard, we cannot but 

' still feel grateful that the general literature of this little- 
known, but most necessary of sciences, should have been 
enriched by a useful though not infallible book. 

W. L. DISTANT 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 

by his correspondents. Neither can he undertake to return, or 

fo correspond with the writers of, rejected manuscripts. Ne 

onan iq 

to keep their letters as 

print iter der 

pert ae pail "The pert om Mr geri ret ha 
wtusications containing interesting and novel facts.} 

Parthenogenesis in a Bectie 
I po not know whether any instances have been recorded of 
parthenogenesis in the coleoptera, nor does the interest of the 
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EREE E cousin ate dione E 
of a not uncommon mode of insect reproduction in a new field, 
but rather in its altogether abnormal and fortnitous character in 
the specieseof beetle con vin, Gastrophysa raphani My 
own observations hitherto on species have been uniformly 
to the effect that mim females lay always berren eggs, 
and that one intercourse with the male renders fruitful all eggs 
subsequently lad. I bred the female in question from the egg 
this year, and have kept her isolated since her exclusion as an . 
tq She bas laid, dr bier about twenty batches 
aabang ot hoor tiay ly uri eias y 
a batch. f these, some fifteen batches have been ob- 
served ; and only-in one of these, No. 10, to wit, consisting of 
eggs, and in ong of hee- thirty fonr oniy mere any 
traces of development observed. This batch was laid between 
the and and 4th of August, On the sth I noticed in one an 
appearance which is usual about this time in fertilised eggs, 
which I have been accustomed to think about as the '* nic 
scroll," and which, on reference to H s * Anatomy of In- 
vertebrated Animals," S Hi Tuo lined to may 
be what is there called “the sternal band (Keimstreif of the 
German embryologists),” --This scroll is invarmbly present in 
gastrop physa eggs y develo and enables one to pre- 
with certamty | position of e ventral and of the 
head and tail of the future larra. On the 6th samo appear- 
ance was more distinctly inarked, On Angust 10 a further well- 
defined stage of develo had been reached. On the 11th 
the ocelli were plain! e Next day I noted the antennz, 
mandibles, palpi, aper De The segments, warts, and spiracies 
papaa dade On the 12th and some subsequent days I 
plainly somewhat feeble but unmistakable and decided 
movementa of tio legh y of the tard and ungues At 
this season of the year egg should have been hatched in 
about ten or twelve days, 1 lave no longer any ho 
and all larval movements appear to have cesaed. 
(thirty-three) eggs have ergone the usual Me nr ae but 
this one a striking contrast to them, 
external 
the 
m d ie of the venter next the 
surface of attachment) allows them to be seen, There is an wm- 
unsal ap of brownish coloiation towards the caudal 
end, the nature of which I have not made out, The failure to 
hatch out, however, does not hinder this from being a decxied 
case of embryonal development in an qux laid by & female of 
Gastropkyse raphani Xe virginity ds amured ; -and it is a 
solitary instance occurring t or nine hundred 
laid by the s&me beetle bo 
with it, of which (as far as observed) were normally 
uniformly barren. J. A. OSBORNE 
Milford, Letterkenny, August 18 








Fonts in the Rocks of Brook Courses 


I BELIEVE the present an opportune time to direct the atten- 
tion Sf geologista t0 the ee of water-grayen in the 
rocks of brook courses, as the season of field-work is come, and 
the summer conditions of our water-courses facilitate observations 
of this most curious and interesting, MEGA LA 
of river physics. 


So long as two years rocks bared on a 
nver for the pee of maki e Ue 
in the rocks over which cip dir s a 


P mpg Lan Ihad not 

Those I found I then looked on as sperm 

but as In extended and as I learned to recognise 

er which fes: are graven, I founi them to be 

pretty general in streams having repid descents, Nor do I think 

their occurrence is generally known and noted vd ees, stg 

irc I have seen in t but ono allusion in 
ATURE, vol. xix. p. 76, w they are notified as observed in 

a river in East Africa durmg the dry season as a ‘‘ noteworthy 


of ther occurrence. 


In what bereinafter appears, cheesy para ae aera 
Ho oy gren ven as explanatory of the large ‘‘ well-like x» 
river; doubtless our traveller had his good 


Š reasons for his conclusions, 


The ;node of occurrence of these fonts in the S 
brooks is, ee ee eec iee dei ay id oiu dés, n 
the rocks by falling waters ; e 
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z portion (and it may be a diminutive quantity) locally detached dimbmtive shoot of the main stream down the 
from the main stream, or a feeder dropping into the main stream | sion which oats le area nin cece 
from steep, rocky sides, This is the p cause, But along | reached an ape A UR Tu exi 
with the ofe machine in the falling waters, to from this went on to the next, and there graved another 
crplain making of the fonts a concurrent cause is necessary, | (see ch, Fig. 1). The stream, Pound and kept up by 
as otherwise they should be looked for anywhere and every- |a bed of rock the direction of the 


where on rapid descents, The conducive condition is the coln- 
cidence of "waters with a weckecss of the rock, such as an 


‘Intersection of the division planes or fisrures, I have secured 2 
spestinen fone To taches desp and 14 hins with acon the 
bell-shaped mouth, in compect siliceous rock graven by a 





aa man be ed to be a font. The 
relation between tHe size of the blocks into 
which e rock in divide andthe graving ‘pow er-of the falling 


uet or blocks by frag- 
ments will be en away, and the walls will be the divistonal 


larger waterfalls owing 
a on which our (SHevardagh) rocks are broken up 
Fig. ies aaa I wish to convey. 


The Good Time Begun 


Tx following has just been received from a nephew in the 
Bombay Presidency, who, after speaking ‘generally of a tremen- 
dous from the south-west, with heavy ves, fog, &e., oll along 
ext Coast, writes thus more 


all over the 


of this dealderated Indian rain 
canny but whch M that which 
Marie qe 


cili Ne ei an dice ue ea 
recovering his forces erendy t dine 5, aer ‘his 
reat qu, pota jen, wil increased radiation on the 
great oceans of Pirazzi SMYTH 


south, ae 
. 15, Royal Terrace, Edinburgh, August 30 


Insect-Bwarms 


Ix answer to Mr. Hawkahaw’s question whether one had 
of maths and butterfhes In England imla d 
iue he observed’ at Trouville on Angust 12 and 13, res 
tit on Angu ee the Dawllsli Warrey (=. bar 
sand stretching across the mouth of the Exe) and noticed a 
aren of P. samma moths ; they were close to the edge 
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carent, overflows or generally except in Fa 
ea: down cep ima. at the intersections th 

and the water. on lasing the lowe one runs 

Tee of a superposed bed. We are now bound to seek a 

sg i tion, as otherwise almost every pool into which there 
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Suppose the rocks broken by two sets of planes, and there may 
be many sets and the stratification as well; now suppose a font 
ven to the size of the circle; it is plain that this could not 
ve stability, as the blocks at A, 3, C, D would have come away 
Jaring tho process- But had the font been so small as to take 
a portion of any four blocks no discontinuance of the graving 
itn Cala pu lave peared. 
I may add that about 2 feet in width and depth is the size of 
the largest font: T heve come upon hitherto. 


WILLIAM MORRIS 
Esrishill Colliery, Thurles 





of the water ; of them were dead, and the sand hoppers 
were eati them. Tot many more ware olive and tevin dd utter 
inland, but seemed too weak to do so. I picked some and 
carried them to some wild thyme and they began to feed at once.. 
Some of the moths were in condition but others very much 
battered. The wind was freshly from the sea at the 
hme The moths swarmed in the all the way from our. 
add Mio Wa a distence of four especially on tho 
were a great many P. cardwi with the 
scri trees ducc redu A few da “tae 
wards I had a letter from my brother at Dieppe 
fe ens A ae tee fy manone 
Beach oie: They erate wool tie ine akloen aid. 
whites. swarmed about the town and country and 
were Tying denn tho Beach, The swarm of moths and butter- 
flies was also on August 12. EDITH Pycrort 
Kenton, near Exeter, August 31 


— 


Karthquake in Dominica 


A SEVERE shock of earthquake was felt here at 1.30 A.X; 
yesterday (Sunday) E LE 
there were several tremulous movements of the earth. 
noise Immediately preceding the first shock reminded me of the 
daiter which ie sometimes. beard om board. an. ocean-goiig 
steamer in very weather, when a heavy ses strikes tho 
ship, and all the ery laid out for dinner is suddenly thrown 
the |«rom the “ fiddles” and broken into pieces on the floor of the 
saloon, 

After ther first shock thera mis an ne da poteet quiet 
until 1.30, when subterranean noises Hke te aa ee 
Beoning: oF ieee guns. aerate my attention, and 
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intervals Mois. from two to five minutes’ duration, I counted 
six of these discharges, and following each di there came 
a gentle tremulous movement, Immediately after the lest move- 
vey eid a and at 1.55 there were several flashes of 
very ing accompanied by loud peals of thunder, The 
Meam oo 


alton Waven, and the Boiling d 
been noticeable in the atmosphere ; 


nometer- by Barrand and Lund, which was on a chair near 
Thy bed, i EDMUND WATT 
. Resident District M te, 
Leeward 


Dominica, British West Indies, August 11 


" 


Is it True that no Animalcan be shown to have made 
Use of Antecedent Experience to intentionally im- 
prove upon the Past? 

I BAD a par of yellow African singing finches last year. The 
hen laid twenty-two eggs during the year, three at each nesting. 
In early spring T gave hier ee She selected 
cotton wool and fine dryi for her It was 
cold weather when she t her first nest ne basket whi 
I fixed high up in her 

"TAL A wor d mire Un of RUN woodi Tried mik Bijou Madis 
-of grass, Of course the little creature could not sufficiently warm 
her egga to hatch them, if they had proved fertile,-which they 

not. 

At the end of fourteen days the cock, finding the eggs un- 
hatched, set to work to them under cotton and grass (he 
being the only oock bird I had ever kept that built quite as well 
and as diligently as the hen did). 

Y then removed the eggs and the nest, and gave the bards fresh. 
materials to build another nest with. They soon accom- 
plished this, making the nest of the same mat 


of the tenth day he set 

nest, 

and tried to the as before, the hen to begin 
. pte eic urn de OE UE instinct, not 





young one. 


Deltaic Growths 
Tg NATUR folir, p. 506, £ Rangoon ali pe 
that the Gulf of Martaban has shallo 100 feet since the surveys 
of Ca Ros and Crfwford, made probably thirty years 
ago. He is mistaken as to the date of these surveys for ‘this 
reason 


T ` 
( In 1822, at the outbreak of the first Burmese war, my father 


' the first edition, it was 








Captain to Commodore Sir John Hayes's 
Government f oth fae te pi 

or, among other ces, surveys and explora- 
tions of tht enemy's coasts and rivers, Now the so in 
the gulf would be about the first made, Hence the date would 
be 1822, or “seven years ago. This shows an average 
annual depoalt of 1°8 foot, which, although very much less than 
lie eee heen credible, May there 
not have been a rising of the sea bottom to assist ? 

Fraser S, CRAWFORD 

Adelaide, South Australia, July 16 


Sphinx (Deilephiia) Lineata 
As this insect is ‘unquestionably rare in Tigandi” and not 
common anywhere (^D. Daucus, & native of North America, 
for it’ to Mr. Stephens—" in collec- 
arp erbaps I may be allowed to mention that a beautiful 


; in his hand without 
io alightest injury—a' prize indeed a collector eight years 
5 : 

A imen was also sent my hter some months 
from Porto Fino on the Riviera di te, by Mr, Robert 
Macdonald, but it was unfoftunately wrecked in the post. 





Bregner, Bournemouth, August 18 Harry CECIL 
The Recent Hail-storm 
I rNcLosx a tracing of a broken window- one of the 
the numerous cases of da c&used by the -storm on the 


morning of the 3rd Inst. in place. I almost fear the snbject is 
one unworthy attenhon of your readers, but I am curious 
to know eh epee mie Agit api out may bear to the sire of 
the hailstone ca whether the clean and r open- 
ing made would in an almost horizontal di n of the 
blow, as in the case of a bullet. 

Observations of the extreme dimensions of the hailstones on that 
occasion are various among my n 
3% inches seems incredible; and one approaching such a 
sire should strike a window at a right angle appears also im- 
probable. CHAS. FRXDE, WHITE 
42, Windsor Road, Ealing, August 20 





OUR ASTRONOMICAL COLUMN 


THE WASHINGTON CATALOGUE.—A second edition, as 
it is termed, of this extensive and useful work has been 
published, and will be found to be an even more impor- 
tant aid to the tical astronomer than the former one, 
which ap as an appendix to the Washington voluine 
for 1871, and to which reference has been made in this 
column as the “ Washington General Catalogue.” Like 


pi for publcation by the 
late Prof. Yarnall, who Rig suddenly after a few hours’ 
illness on February 27, having been an astronomer at the 
United States Naval Observatory for twenty-six years. 
In a note prefixed tothis second edition, Admjral Rodgers, ` 
the present superintendent of the Observatory, handsomely 
acknow. the extent and value of Prof. Yarnall’s 
labours. large maniy of the observations upon which 
the catalogue 1s pice made A and prd: 
the com o printing of the work was 
aud nae te immediate direction. It is stated that 
“the completed volume only reached him when he was 
already unconscious—an hour before his death. Astro- 
nomers will ise in this volume not only a work of 


recognise 
Stes Metu 1 ram E5 aiae a op neman. 
of the long professional life of its 


coming at the close 

author." E 
As was explained in the introduction to the former 

edition, the stars forming the catalogue consist mainly of 

stars used in observations with the zenfth telescope, in 

the US. Arm Suryeys, in the lists of the Coant Saver 

and many of ille’s stars mostly observed by 

only. But there is a great addition of small stars, the 


Sept. 4, 1879] 


NATURE 


433 





positions of which were required for the reductlon of the 
observations made by the late Mr. James F n during 
the that he was so industriougly und ctecuvely ob- 
serving vith the equatorial As a whole, ther the 
catalogue is a very miscellaneous one. The first edition 
contained 10,658 stars, with a number of cases, however, 
where the star had been observed only in one element, 
and included objects observed during the years 1845 to 
1871. The new edition contains the results of observa- 
tions to 1877, and includes 11,103 stars; the mean places 


are for the. of the year 1860, but it is to be 
borne Eu quom d include any effect of 
proper motion from the mean date of observation, which 

ways given, to.that general epoch; The annual pre- 
cessions are annexed, without secular variation, 

Like other publications of the U.S. National Observa- 
tory, the new Washington catalogue appears to have been 
most liberally circulated amongst astronomers. 

New Comers,—On A 21 g telescopic comet was 
discovered at Pola Here Palia; its position at 
Ioh..26m. M.T. was right a ion 150° 35’ and 

on + 49° 6'; daily motion in right ascension 
1? 34' increasing, and in declination 3 minutes diminish- 
ing; it was small but ht e 

A second comet was oH DUE a at the 
Imperial Observatory, Strassbarg, by Dr. artwig ; 
it was then very faint and about 14 minutes in diameter. 
- The following elements and eris have been calcu- 
lated by Dr. Hartwig, from Strassburg observations 
on À 24 and 28, and one at Leiptic on August 26 ;— 
erihelion passage August 2674661 M.T. at Berlin. 


Longitude of perihelion T. 
ascending nod 


Motion—retrograde. 
It will be found that these elements have no resemblance 


to those of any comet at present in our catalogues. 
The following positions are for Berlin midnight :— 
Right Declination . distance from 
: trn: North. Sun. 
s o " 
Sep. 5 .. 13 9 .. 4250 O'IO055 ... 9'997 
9 .. I3 a 19 .. 37 37 O'I314 .. ooog 
13 .. 13 55 44 .. 32 5723 .. O'I577 .. O'o116 
-IJ .. I4 320 28 453 EN oT .. 0°O2I2 
aI... 14 9 38 25 2'6 .. o'2081 .. 0O'0320 
7S .. I4 I5 3 .. 21423 .. O'2315 00439 
29 .. I4 19 47 18 41:8 0°2535 ... 0°05 





TO ASTRONOMERS 
TEE United States Naval Observatory will gratefully 
receive for its Li separate copies or reprints of 
memoirs published in the Transactions of learned socie- 
ties or in journals. The volumes of Transactions are 


regularty. but often many months after the 
eg of -barticular papers, which are, therefore, espe- 
It is also requested that all communications of this 


nature, and all correspondence relating to them, may be 
addressed to The Library, U.S. Naval Observatory, 
Washington, U.S.A. 

Agents of the Smithsoniar Institution abroad will 
receive 


will be recelved more erede raso eis 
As far ph sens the publications of the O 
will be ibuted to all working astronomers, 


. JOHN RODGERS, 
iral, U.S. N., S intendent 


Rear Admiral, 
_ Naval Observgtory, Washington, D.C., August 18 


GEOGRAPHICAL NOTES . 
THE Permanent Commiskion of the International Geó- 
detic Association, presided over by General Ibañez, has 





_levelling accompli 


for: transmission. Smaller ones |. 


decided to meet on the 16th inst. at Geneva, on the invita- 
tion which ‘has been addressed to'it by the Government 
-of the little republic. The first official sitting is to be 
at 2 o'clock, on the 16th, at the Hotel de Ville of Geneva, 
in the room known as “the Alabama." In the evening 
Prof E. Plantamour will hold a reception. The offici 

sittings will continue daily at 10 AM, in the same room, 
to the end of the week, interrupted on the 18th by a pro- 
cession of steamers on the lake, which will occupy the 
whole of the day. On the evening of the 17th the Com- 
missioners are invited to dine by the Council of the State 
of Geneva, and on the afternoon of the 19th there will be 
8 reception at Sécheron by Prof. Plantamour. The pro- 
gue the session comprises : .The reports of the 
ermanent Commission and the Central Bureau, the re- 


port of the Commission appointed at Hamb in 1877 
to consider the proposals of Lieut.-Col Adan ; the choice 
of the place of meeting of the- sixth conference, and the 


appointment of sp reporters to record the proceedings 
(1) As to determinations of, latitude, longitude, and azi- 
muth ; (2) Triangulations and calculations of compensa- 
tion of the networks; (3) Levelling operations and 
result of phic operations ; (4) Measurements of 
the intensity -of gravitation ; (5) Publications relating to 
the measurement of degrees in Europe. 

THE eminent African traveller, Dr. Junker, intends to 
start for Africa during this month. His first object is to 
reach Mon which is to form the besis for his 
further investigations. 

Tue Daily News Lisbon correspondent telegraphs on 

2, that official news has arrived which states 
that on July 24 the ‘explorers Ivens and Capello were in 
the district called Duque de B At the last session 
of the Geographical Society it was stated that the explorers 
were unable to continue thelr journ pis want of 
means The president promised to Sa the Government 
to send them assitance. It will be remembered that Ivens 
and Capello started with Major Pinto. 


WE find in the /svestya of the Russian Geographical 
Piney Aon in ing note: by M. Potanin on the eastern 
Altai Mountains. Until1869 these highlands were quite 
unknown, and even after the recent explorations of MM, 
Matusovsky and Sosnovsky it was considered that the 
Alai range a go east of Sn pape Rohde) 
W £ ers, iiie d to the mapo aprot 
supposed fe cee of low hills which connecte 
the Altai with the Tian Shan. Now M. Potanin proves 
that the Altai range goes further at least to the 
meridian of Lake Orok-nor, and that it is separated on * 
its whole length by the Gobi steppe from the Tian Shan 
mountains, The altitude of the mountain passes in the 
pute visited by M. Potanin reaches as much as 8,000 
eet. The eastern parts of the Altai mountains are 
rather dry, and forests in this part of the range are 
rather scarce. 


THE same number of the /svesfia of the Russian Geo- - 
diri Soci contains an interesting note on the 
i ee ee by the 
Russian General Staff on several lines of railways in 
Western Russia. The results are very satisfactory, as 
pe poe error of this topographical levellin z ith 
l and rule) does not exceed + 2 inches on a distance 
of 100 versts (67 miles), #.¢., less than half the probable. 
error of the best detical levellings. These levellings: 
have brought to light a v interesting circumstance, 
namely, that the average level of the sea at Crometadt- is 
132 + 3'3 inches higher than at Dunamünde; the dis- 
dance between the two towns being 240 miles. The 
prove that the level of the Baltic is 20 


Prussian levelli 
inches higher a? Kiel than at Memel 

CAPT. HOWGATE writes to us that he is iens to send 
an expedition to the North Pole next year, independently of 
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the course to be taken by Congress next session. A shi 
fitted by him will start for Lady Franklin Bay, even k 
Congress leaves him unassisted. 





NOTES 

THe Central Meteorological Office of Italy (the Collegio 
Romano) has just issued the third part of a most useful serler, 
forming one volume of 282 pp, imperial 8vo. (Imprimerie 
Héritiers Botta, Rome, 1879), which will be of great service to 
meteorologists generally. They contain a translation, in French, 
of all the Reports (is exfesso or abridged) prepared upon the 
different questions comprised in the Programme of the S&cond 
International Meteorological Congress held-at-Rome in April of 
this year, together with many other papers commmnicated to the 
Congress, The work has been undertaken with the view of 
presenting to meteorologists, not only the whole of the questions 
which have been discussed by the Congress, but also the ensemble 
of the experiments and documents which have formed, so to 
speak, the basis of each discussion, and which represent, at the 
same time, the opinion of the distinguished men from the whole 
of Europe upon the most importent pcints of international 
meteorology. The translation has been carried out under the 
able superintendence of Prof. Guido Gras i, director of the 
Roman Central Office, and we congratulate thet office upon the 
careful translation of the reports from tke verious languages 
and upon their speedy issue in one convenient volume. 


Ovx readers will be pleased to learn that Prof, Huxley's 
Introductory Primer to Macmillan’s series of Sclence Primers 
will probebly ,be published during the antamn; a considerable 
portion of it is already in type. : 


THE inauguration of Arago’s statue wil. have the Áfat of a 
national /&r, The Municipal Council of Peris, of which Arago 
was an active member during Louis Philippe’s reign, will send 2 
deputation, The Bureau des Longitudes, the Observatory of 
Paris, and the Academy of Sciences, institulons which for years 
owed their lustre to the great Arago, are sending special represen- 
~, tatives delegated for the purpose. M. Etienne Arago, the younger 
brother of the departed astronomer, a dramatic author, and M. 
Emmanuel Arago, his son, an influential member of the Senate, 
will be present at the ceremony, and will deliver addresses. 


As will be seen from our British Association Reports, 
the Zoological Station at Naples has undertaken the publi- 
cation of a new Zoological Record, in which equal attention 
will be paid to all departments of zoology. <A large staff 
of xoologists of various nationalities will act as recorders, 
under the editorship of Prof. J. V. Carus, of Leipzig; and 
the first volume, dealing with the literature of the current 
year will appear in 1880. Al! those engage in zoological work 
on any group of. the anima] kingdom are invited to send a copy 
of their papers to Prof, J. V. Carus, Leipzig, Querstrasse, 30; 
and to write on the address “for the Jahresbericht.” Papers so 
sent will be distributed by Prof, Carus amongst the recorders, 
and after being abstracted for the Record, will be deposited in 
the library of the Zoological Station at Naples. 

Tue St. Petersburg Society of Naturalists has undertaken the 
publication of a complete Ornithology af Northern Rusda. 
All who possess any data on that subject, or collections of birds, 
are requested to communicate them to “the St, Petersburg 
Society of Naturalists, at the University of 3t, Petersburg.” 

M. Dokucuairyr, who was sont by the St. Petersburg 
Society of Naturalists for the exploration of the river and lacus- 
trine quaternary deposits on the banks of the Oke, has dis- 
covered at the confluence ef this river with «he Frubesh, an 
immense quantity of stone implements, The dunes on the banks 
of the Oka in the neighbourhood of Kasiriov town hare also 


yielded a good many remains of prehistoric man. But the spot 
richest in remains is undoubtedly that five miles distant from 
Moorom town, where M. Dokuchaieff has found a remarkable 
variety of atone arrows, knives, and needles. As to the pleces, 
of wood which are very common in the blue clays of fluvio- 
lacustrine origin, and which were considered as remains of 
lacustrine dwellings, these are simply remains of forests which 
formerly covered all these deposits. f 

Mz. Crooxxs’ admirable set of instruments for exhibiting the 
properties of radiant matter will be lectured upon at the Sor- 
bonne kt the beginning of next October, at the inanguration of 
the Autumn term of the Academy of Sciences. 


Ox October 6 next, a new Polytechnic Institution will be 
inaugurated et Hanover. The new building has recently been 
completed, and no cost has been spared to render it worthy to 
rank amongst the most complete and extensive buildings of the 
kind. “from all the other polytechnic high school 
of Germany will partidpate in the inauguration-festivities. 

Tue death is announced of Dr. Otto Funke, Professor of 
Physiology at the University of Freiburg im Breisgau (Baden). 
Dr. Funke was an eminent physiologist, and lived at Leipalg for 
many years previous to his call to Freiburg. He died on 
August 16, at the age of fifty-one years. 

THE Congress of German Viticulturists is now meeting at 
Coblenz, and is discussing a number of viticultural questions of 
importance, including, of course, the much-ventilated phylloxera 
question. At the same place a meeting of Rhenish agriculturists 
will take place between September 7 and 10, accompanied by an 
agricultural exhibition, 

THE Zoological Section of the Westphalian Provincial Soclety 
for Arts and Sclences bed an interesting exhibition at the 
Zoological Gardens of Munster from August 17 to August 24 
last. It consisted exclusively of invertebrate animals, illustrations 
of their habits and specimens of their products, The exhibition 
comprised insects (bees, beetles, butterflies, flies, grasshoppers, 
&c.), cent]pedes, spiders, crustaceans, annelids, molluscs (cepha- 
lopoda, gasteropoda, conchifera), echinoderms (holothurls, 
echinoides, asteroides), coelenterata (medusx), polyps, sponges, 
and infusorle. Most of the animals were represented in living 
as well as preserved ns. 

DuRING the second week in August the German Anthropolo- 
gical Society met at Strasburg, under the presidency of Prof, 
Fraas, 164 members were present. Amongst the numerous 
interesting papers read we notice the following 1—On the pre- 
historic map of Southern Germany and Eastern France, by 
Herr von Troeltsch ; Professors Ochlenschlaeger (Munich) and 
Wagner (Karlaruhe) spoke on the same subject; Prof. Schaaff. 
hausen (Bonn) lectured on skull measurements; Dr. Much 
(Vienna), on prehistoric traces of copper-mining ; Prof. Klop- 
flelsch (Jena), on his own excavations in Thuringia ; a specially 
interesting papers wus that by Herr Fischer (Freiburg) on the 
method of determining the age of stone weapons and utersils, 
Other papers were reed by Dr. Groes (Naefels) on the 
püe-dwellings in the Biel Lake; Dr. Krause (Hamburg), on 
artificial alterations of the skulls of the natives of the New 
Hebrides ; Dr. Mehlis (Tückheim), on the excavations at Lim- 
burg; Dr. Hook, on the stone age in Egypt. Tho next meeting 
of the Society will take place at Berlin, under the presidency of 
Prof. Virchow. 

THE International Soclety for the prevention of the pollution 
of rivers, the soll, and the atmosphere, will hold its third meeting 
at Baden-Baden on the 16th and 17th inst, 4 

AT Rome a new Society for Turthering the introduction of 
cremation was formed on August Ki last, Many eminent medical 
men are members, à 
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News from the village of Havnen, Iceland, sintes that a 
violent volcanic eruption was observed at the end of May in the 
vicinity of the so-called Geisfugle -ahears, in the south-west of 
the island. It is curious that about the same time the eruption 

` of Mount Etna took place. 


. Tee fint volume of a remarkable botanical work entitled 
“ Versuch einer Entwickelungageschichte. der Pflanrenwelt, 
insbesondere der Florengeblete seit der Terttirperiode,” by Dr. 
Ad, Engler, of Kiel, will be published next month by W. Engel- 
mann, of Leipzig. 

Tue Rev. S. J. Whitmee informs us thet he has received 
letters from the Society Islands assuring him there was no such 
devastation of the islands of Raiatea and Borabora (Porapora) 
by earthquake as was reported by Capt. Evers, and which is 
mentioned in the article ** On Volcanic Phenomena during 1878,” 
in NATURE, vol. xx. p. 378. No reference, he reminds uy, is 
made in the article to’the pumice torn-up trees, carried 
apparently from the island of Birera, south-east to and beyund 
the Ellia Atolls, which he reported tà i$ some months ago. 

A CORRESPONDENT informs us that the observer of the Scottish 
Meteorological Society in Ireland reports fine weather there in 
June and July, with little or no rain, by which the pastures have 
suffered severely; but the fishing at most places is good, in 
direct contrast to what has prevailed in the British Isles, 

Tue City and Guilds Institute having granted 400/. per annum 
for purposes of technical education at University College, 
London, have resolved that the grant be appropriated in main- 
taining’ the chair of Chemical-Technology, and that of Engl. 
neering and Mechanical Technology. Thé Professor of Chemical 
Technology, Dr. Charles Grabam, has Wánounced ‘ Technical 
Education” as the subject of his public lecture at the College on 
October 1. 


28, m the large room of the St. Lazare Railway Station, by a 
company started for establishing a Central Hall of Telephony 
under the Edison patent. The experiments were found quite 
satisfactory for musical instruments, but not so for the ordinary 
volce, The Company has recetved from the Government 
authority to inaugurate its operations, and a sum of 2/. per 
month is required for the use of a wire with the right of inter- 
changing communications with any person having a wire directed 
to the Central Hall. 

ACSPECIAL excursion totr for members of the French Parlia- 
ment has been drganised to Algiers, The members will start in 
this month, and devote thelr vacation to the study of the land 
on behalf of which they are to legislate. The Municipal Counci] 
of Algiers has voted a sum of 2oo/. for the reception of thar 
_ legislators. 

We take the following statements from a preliminary com- 
munication made to the Vienna Academy of Sclences by Herr 
G. L. Clamician, with reference to the further results of his 

investigations :—'' If the spectra of the metals of 
the alkaline earths are produced by the spark of an induction 
apparatus (with inserted Leyden jar) passing between the metals 
-ns electrodes in a hydrogen tube, then spectra are obtained 
which show the homology of the spectral lines in a most beauti- 
.fulmanner. The spectrum of: magnesium, howerer, cannot be 
compared to the spectra thus obtained because it does not.con- 
tain the less refrangfble lines, If, however, the Leyden jer be 
removed, or if a weaker battery and a maller induction coil be 
employed, all red gnd yellow Hnes in the spectra of calcium and 
strontinm will dis$ppear and spectra are obtained which are ex- 
tremely similar to that of maghesium-* If the less refangible 
part of the spectrum of the group of alkslind egrth-metals, which 


therefore is only visible at a high temperature (corresponding to 


s gli cleri telon), be compared to te Toss sefrtsgible kalf 
of the complete oxygen spectrum, the remarkable similarity of 
these two spectrum-halves will at once strike the observer, Tho 
inference to be drawn from these- facts would seem to be that 
the spectrum of the group of alkaline earth-metals is composed 
of the magnesium spectrum and of the lese refrangible half of 
the oxygen spectrum, Sx 

A NUMBER of interesting observations made during a recent 
cruise of the French frigate Za Magictesns, to various parts of 
the Pacific, chiefly formed the subject of & recent paper by 


-Admiral Serres to the French Academy. Among other points 


attention.had been drawn while at San Francisco to the swift 
tallanasted clipper ships which-convey wheat to the European 
market, The modern practice of increasing the high sils at 
the expense of the lower is justified by science. During the 
voyage of Ls Magicenne, a Robinson anemometer was observed 
daily at an altitude of 8 metres, and twice every day the same 
instrument was observed at 36 metres, With very rare excep- 
tions the velocity of the wind was always found much greater in 
the latter case than in the former, The average ratio deduced 
from thousands of obeervations was about 12 to 10, One can 
thus see the reason of seeking motive force in the upper regions, 


Porsuina his jon the scintillation of stars, M. 
Montigny shows, in a recent hote to the Belgian Academy, that the 
following conclusion may be formulated »—W hen, in those ob- 
servations where the colours characterising the phenomenon are 
distinctly separated, the bine tint predominates or is found in 
excess, rain may be expected, if it have not already come, "There | 
is great probability that the rain will be the more persistent and 
plentiful the more marked the predominance of bine. M, 
Montigny recalls the observations of P, Secchi, M, Janssen, and 
Prof, Piazzi Smyth, according to which the tellurlo lines of the 
solar spectrum increase in number and intensity in circumstances 
where the solar rays encounter a larger quantity of aqueous vapour 
in the atmosphere, either as the sun nears the horizon, or as the 
humidity of the air increases. Prof, Smyth bases predictions of 
rain on ceitein telluric bands in the spectrum, which he calls 
rain: bands. 'M. Montigny thinks there is no doubt that similar 
phenomena of absorption are produced in the case of certain rays 
emanating from the stars, where these traverse more or less 
moist layers of our atmosphere. 

AN apparatus called the ‘telephone syren” has been recently 
described to the Schleswig-Holstein Society of Natural Sciences 
by Herr Karsten. On a circular disk IO ctm. in diameter are 
fixed radially twenty-four small magnetic bars, This disk is 
rapidly rotated before a Bell telephone deprived of the iron 
plate. Where the seme poles of the magnets are all directed 
outwards, one hears a certain tone; if the poles alternate, the 
lower octave is heard. If the succession of poles at the border 
of the disk be (say) N'N S, there’ are heard three tones: one 

to the Interval N N, one an octave lower corre- 
sponding to N S N, and a third combination-tone of three times 
the time of vibration of the highest, corresponding to the return, 
each time, of the fint N. The vibratlon-numbers are thus as 
3:2:1. Similar experiments may be made with the combina- 
tion NNNS, where tones are obtained with the relation 
4:2:I. 

Tux additions to the Zoological Soclety's Gardens during the 
past week include a Verret Monkey (Cercopithens lalamdís) 
from South Africa, presented by Mr. W. T. Millar; a ose Hill 
Parrakeet (Platycercus erimins) from New South Wales, pre- 


esented by Mr, Arthur Stirling ; a Common Kestrel ( ZIestneuius 


aleudarixs), British, presented by Mr. R. Moan; ‘a Chequered 
Elaps (Elaps lew%eiscains) from South America, presented by Dr. 
A. Stredling; an Annulated Snake (Zspfedira anst/aia) from 
Colon, presented by Mr. R. F. Devis;.threo Horned Lizards 
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(Phrynosema cornuium) from Texas, presented by Mr. Ernest 
E. Sabel;.a Sulphur-bremsted Toucan (Ramphastos carinatis) 
three Bleck-necked Stilt Plovers (Aimanicpus nigricollis), two 
Cayenne Lapwings (Vasellus cayeunenins) from South America, 
a Slow Loris (Nyeticebus tardigradus) from Malacca, a Radiated 
Tortoise (Zerudo radiata) from Madagascar, two Electric 
Silurus (Aalapterurus bersinensis) from Wes Africa, purchased ; 
a Squirrel-like Phalanger (Sdideus sciurea), born in the Gardens, 





ON RADIANT MATTER? 
: IL 
Radant Matter exerts strong Mechanical Action wherest Strikes 
WE have seen, from the sharpness of the mclecular shadows, that 
radiant matter is arrested by solid matter placed in its path, 





Fic. ro- 


Tf this solid body is easily moved, the impzct'of the molecules 


will ievealicelf in strong mechanical &cticn, Mr. Gimingham 
has constiucted for me an ingenlous piece of apparatus which 
whea placct the electis Leitern wil recder this mechanical 
Ee visible to all It consists vits fub ezhatisted 
tube (Fig. 11), ha a little glass running 

t from one end to the odis. The axle ofa emal] wheal Evoa 
on the rails, the spokes of the wheel carrying wide mica 
At each end of the tube, and rather abcve the centre, is an 
aluminium pole, so that whichever is made negative the 
* stream of radiant matter darts from it along the tube, and § 
the upper vanes of the little paddie-wheel, causes it to turn 
and travel along the railway. By ing che poles I can arrest 
the wheel and send it the reverse way, and if I y incline the 
tube the force of impact is observed to be suffi even to drive 
-the wheel up-hill, 

This experiment therefore shows that the molecular stream 








Fig, rr. 


from the negative pole is able to move any light object in front 


of it, 1 A 

The molecules being driven violently from the- pole there 
should be, & recoil of the P aad by 
arranging ^an apparatus so as tò have the negative pole m: e 
and the bod: i the impact of the radiant matter fixed, 
this recoil can be rendered sensible. In appearance the apparatus 

ig. 12) is not unlike an ordinary radiometer with aluminium 
ixks for vanes, each disk coated on one side with a film of mica. 
‘The fly is supported by a bard steel insteac of glass cup, and the 
needle-point on which it works ıs connected by means of a wire 
with a pjatmum terminal sealed into the glass. Atthe top of the 
radiometer bulb a second terminal is ec in. The meter 
therefore can be connected with an induction-coil, the movable 


made the negative pole. 
sien din mechanical ci the Peas Seet not be so 
high as when phosph is producec., e best pressure 


1 A lectnre delwered to the British Association for the Advancement of 
Sclence, at Sheffield, Friday, August 22, 1879, by William Crookes, F.R S. 
Contmued from p. 413. 


. 


for this electrical radiometer is a little beyond that at which the 
AT E TNR we extends to the sides of the 


glass bulb, When the & few millims, of B 
on passing the induction current & of vel violet 
forms on the metallic side of the vanes, the mica 

dark. As the diminishes, a dark space is seen to - 
rate the violet from the metal At a pressure of g 
millim. this dark extends to the glass, and rotation com- 
mences, On contiming the exhatisHon the dark space further 
widens out and appears to flatten itself against the glass, when 
the rotation becomes very rapid. 

Here is another plece of apparatus (Fig. 13) which illustrates 





the mechanical force of the radiant matter from the negative 
pole." A stem (a) carries a needle-point in which revolves a light 
mica fly (64). The fly consists of four square vanes of 

clear mica, supported on light aluminium arms, and in the centre 
is a small glass cap which rest» on the noedle-point. . The 
vanes are inclined nt an angle of 45° to the horizontal plane. 
Below the fly is a dng of fine platinum wire (cc), the ends of 

alumintum 


which pass t the glam at dd, An terminal 
(e) is sealed in at the top of the tube, and the whole is exhausted 
to a very high . 


By mesns of the electric lanterh I 


ject an of the 
venes on the screen, Wires from the induci pe 


on-call are attached, 





Fic. 1% 


so that the platinum ring is made the negative pole, the aluminium 
wire (4) being positive. Instantly, owing to the projection of 
radiant matter from the platinum ring, the vanes rotate with 
extreme velocity. Thus far the a has shown nothing 
more then the previous experiments have prepared us to expect ; 
but observe what now happens. T disconnect the induction-coil 
altogether. and connect the two endi of thie platinum wire with 
a small battery ; thıs makes the ring ce red-hot, and 
under influence sce that the vanes npin as fast as they 
did when the induction-coll was at work. 
Herg, then, is another most itm fact. Radiant matter 
in these high vacua is not only excited by the negative pole of an 
induction-coll, but a hot wire will set it in motion with force 
sufficient to drive round the sloping vanes. ; 7 
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sdiani deflected lag io vacuum, Itum on the induction current, and you see the ray 

A Maller ti DeM of radiant matter tracing tracing its trajecte in a curved line along the 

Bea E ce e This long | screen, under the influence of the, horse-shoe t beneath, 
eat s 14), deve highly ozhaisted; it has a negativo pole | Observe tho shape of the curve. The molecules t from the 
patie orescent screen (é, c) down the | negative pole may be likened to a disc of fron bullets from 
centre of the tube, “th nt of the negative s mitrailleuse, and the magnet beneath represent the earth 


le is a plate of 
ile (4, e UCET E rts 
t ) is prolect 

along ag do rl og Peu of haa Lao piis behmdh ths 
Pere E e naga: Sige Gavthe Das S Rp 
(e eom cured ador magni enee waving eben 

€ a flexible wand as I move the magnet to and fro. 

This action of the magnet is very curious, and if carefully 


followed up will elucidate other uris aru cesare 
t at one 
rai 


` Here ere (Fig. P) is axi 
a amall potash tube, which if heated will injure the 


powder in my battery, but I will try and make them suffer 
ce resistance in their flight from ore'end of the tabe to Hie 
other. I heat the caustic potash with & spirit-lamp and so throw 
in a face more Instantly the stream of radiant matter 
Gary de inpeded, the magnetism has longer 
"ies on CMM Go ef Ca Clo LAAI malecia, tho trajectory 
Re kiote aia re ures until, instead of shooting nearly to 
end of the tube, my molecular ballets fell to bottom 
before they have got more than half-way. 

It is of interest to ascertain whether the daw governing 
the deflection of the trajectory of radiant matter is the 
euneas has been found to hold good at a lower vacuum, The 
experiments I have just shown you were with & vacuum. 
Here isa tube with a low vacuum (Fig. 16). "Whee I tuna on 
che. induetion spark, it paret as- a disce poe yiolet Hen 


Fra. 76. 


joining the two poles. Underneath I have a powerful electro- 
I make contact with the and the line of hght 
ub eie oe eed cae 1 reverse the poles, and 
the line is driven up to the top of the tube, Notice the differ- 
ence between the two phenomena. Here the action is temporary. 
pe t lace under the c influence; the line of 
is flees ant parmies ifs salh to the positive Dole: In 
the da sericea ere a after the stream of radiant matter 
ped-to the magnet, it did not recover itself, but continued 
its in the altered direction, 

moans of this little wheel, skilfully constructed Mr: 

EM L dsi able- te shoe ihe. otic deflection 
electric lantern. Tho appagtus is A Ru dean 
phe cu ae Oe an esM 
cu ee saremi (62), wide 





curving the trajectory of the shot by gravitation, Here on this 
luminous screen tee tha cured trajectory of the shot accu» 
rately traced. . ees ncaa on 
sant, the ceri acca 
If I put more er in the S velo will ba grea Gad 
the trajectory ten, and 1f TTaterpono a donsar medium 
between the gun and the ty of the 
hot, and thereby canse-it to move-in a eater curre and coma 

ground sooner. -I cannot well before you the 
velocity of my stream of radiant molecules by putting more 


pole. Tabien d csi dbed 14716 a series of 
vanes, making a sort of paddle-wheel. So arranged, the mola 
cular rays from the pole a à will be cnt off from the wheel, and 
will not produce any movement. I now put a magnet, f, over 
the tube, so as to deflect the stream over or under the obstacle 
ce der E the other 
direction, according to the way the maguet is turned. I throw 
the imàge of the apparatus on the screen, The spiral lines 
painted on the wheel show which way it turns, I the 


má&gnetto draw the molecular stream so as to beat against ‘the 
upper vanes, and the wheel revolves rapidly as if it were an over- 
shot water-wheel. I turn the magnet so as to drive the radiant 





Fia. 17. 


matter underneath; the wheel alackens stops, and then 
begins to rotate the other way, like an er-ahot tater-wheel. 
can be repeated as often as I reverse the position of the 


gd mentioned that*the molecules of the radifnt matter 
discharged from the negative pole are negatively electrified. It 
is probable thet their velocity is owing to the mutual repalsion 
between the similarly electrified pole and the molecules, In less 
high vacua, suc? as you piis feft minutes ago (Fig. 16), the 

passes from one pole to another, an electi lo 


t'the radiant'matter coming from the negative cnet as if it were a flexi wire. Now it is of great interest 


a 
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to ascertala if the stream of Tadiant matter fron the negative parallel streams of radiant matier exert mutual epaldon, seda: 
pole also carries & current. Here . 18) isan apperatus which | not like current carriers, but merely as similarly 
will decide the question at once. - tube contains two negative | bodies. ~ . 
terminals (s, 4) close together at one end, and one a É 
terminal (c) at the other, This enables me to send two streams : 7 : 
of radiant matter side by sido along the ‘phosphorescent screen— 
Ne one negative pole, only one streem, 

the streafns o Sdent cia ties Gas a electric current they 
ee ieee ponducting wires and attract one 


tms "m ini 








Fini c 
s negative pole ($) into 1 . ! 
along the screen, But notice y the fint line behaves; it ; 3 
dum up from its first position, 4/7 to dg, showing that it is Radion? Matter produces Heat when stt Motion is arrested 
epelled, and if time permitted I could show you that the lower During these experiments another of radiant matter 
ray is also deflected from its normal direction : therefore the two bas wade ine cnc alton T not yet drawn attention. 





fic. 32. 


to it. Tisai paves aan AA da EP A neat middle of thé tube. At the side of the tube is a small electro- 
-is strongest. The molecular focus on-the tube, which we saw | magnet, which I can set in action ae | and the 
earlier m the evening ( . 8) is Intensely hot, and I have |eocus is then drewn to the side. of the glass (Fig. 19: s 
prepared an apparatns by whi this heat at the: fortia cin be To show tha fit actin of tho heat T hare cout te Eib 

will put the apparatus inefront of the ME deor 


I have here a praia eine 19, a) with a on BORSE TEENS 
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rays is pojected along the tube, I turn the magnetism on, and 
Ades sadi The first thing you see 
is a small circular patch melted in the coating ofwax. The 
glass soon begins to disintegrate, and duse are shooting star- 
wise from the centre of heet. The glass is softening. Now the 
stmogphele press foroen Èt in, end sow it malts A hole (c) 
ja in the middle, the air ru:hes in, and the experiment 
atan 


end. i 
can render ihis focal heat more evident if I allow it to play 
of metal, The bulb (Fig. 21) is furnished with & 
Te pole in. tie form, of & cap (Ur: eer Gy ae 
to a focus on a plece tridio-platinum (4) sup- 
in the centre of the bulb. SK 





The foes is now playing on the metal, 


can deles the foes of het jut e T 
e other tube. By the magnet I can drive the focus up 
aid doa: s Run f away from the metal, and leave 
it non-luminous. I withdraw th 


Fio. aL 


of the spark, The irldio-platinum glows mith almost 
pend and at last melts, 


The Chemistry of Radiant Matter 

Ai might be expected, the chamical distinctions between one 
kind of radiant matter and another at these high exhaustions are 

difficult to recognlse; .The physical properties I have been elu- 

ciddting seem to be common to all matter at this low density. 

Whether the gas ally under experiment be hydrogen, car- 


bonk acid, or 1 ic air, o ce ciel only ee oar 
«hadows, risen enn &c., are they com- 
mence at ‘Other facts, neta show that 
at this low density molecules retain their chemical character 


istics. . Thus by introducing into the tubes appropriate absorbent 
of residual gas, I can see that chemical attraction goes on long 
after the attenuation has reached the best stage for showing the 
phenomena now under Illustration, and I am able by this moans 
. €o carry the exhaustion to mach higher degrees that I can get by 
with aqueous vapour I can use phos- 

3 with carbonic ecid, potash ; 


with h palladium ; and with oxygen, carbon, and then 
tash. highest vacuum I hare yet snoceeded in obtaining 
been the rt20,000,cooth of an atmosphere, a d 


may be better understood if í sa that it oorres to about 
the hundredth of an inch ig a column miles 


fe t may be objected that it ls hardly consistent to attach primary 







“contains more than I 
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im to the presence of Mazi, when I have taken extre- 


aoe Soe matter as possible from these 
these tubes, and have succeeded so far as to leave only 


be a great 
unable to 


of the aize of fast eeta tia 


008 (a quadril- 
lion) molecules, Nos w Yesgonpoo.cen millionth of an 


‘atmosphere we shall still heye a ‘trillion molecules left in the 
bu]b—a number quite sufficient to justify me in speaking of the 
residue as matter, -` 

To some idea of this vast number I take the exhausted 
k from the induction-coll, The 


inrash of gir Imiplnges the vanes, sets them rotating 
after the manner n Dea Let uk Kop gies eran 
to be of such a size that at every second of time a hundred mil 
Hons could enter. How think you, would it take for this 
small vessel to full of alr? An hour? A dry? A year? 
A ay, i eatin cra tae radi A time so enormons 
that inaglanton adr cao grep the reality, Supposing this 
exhanst lass bulb, indued indestructibility, had 
lerced at tha birth: of the solar system ; rapping tt to hare 
Peon present when ihe, carth wes without form 
it tee barna ae eee 
evolved during the full cycles of geologic time, to have seen the 
first living creature appear, and the last man disappear; 1 mp 
posing it to survive until the. fulfilment of the 
that tho sin, the ammes of. MAET, four millon 
centuries from its fe on, Will ultimately become a burnt-out 
ende; ra e mite op alleg T bavi ja! 
molecùles a second—this little bulb even 
scarcely have admitted its full quadnilion of mole- 


,, Bat what will yon say if dee yont that all these molecules, 


vold; sup- 


uadrillion of h the microscophe 
hole re you leave this di “The hele unaltered in 
Exe, e pumps of molles uli this apparent 
dox can only be by agein sup the 
mle to be à LE 
entering at rate o top alles every second, troop 

pug like 300 trillions & second. ve done 

the gun. but gered hen er monat so hgh cus fo har ay 
meaning, and such calculations are as futile as trymg to count 
the drops in the ocean. 


In studying this fourth state of" matter we seem at length to 
have within our grasp and obedient to our control the little indi- 
vhible cles with good warrant- MS supposed UU con- 

physical basis of universe. We have seen thet in 


realm between Known and Unknown which for me has always 


1 Tha possibla duration of the aun. from formation to d e MM oe 
estimated by dfean: ea at from x8 mulkon years to 
ives For the purpose of this ilastranon I have takan the higher 


“T According to to Mr. Jahastons Stoney (PAUL. Mag., voL: » vol. 36 Meo vol. 5,8 Uik ret 
Dues dame utin yir Sm 
13 5con contains 13 $^Xo X 1,000, 
alr at the ocduseary promere, 
The the bal when eriam to the mulhonth ofan contains 
350,000,000,000 molecules loaving 1, 988, 951,061,747, 0:30,000,000,000 
stata ce onah is nope of 100,000,000 male- 
cules a second, the time fox them all to enter will be 


€ 12,88s,510,617,476, 390 seconds, or 
š 814.708, 510,991,275 minutes, or 
3-375-475.171,521 hours, = 
149% eH 32.147 
301,731 yu 


T 


“Yot 
Te eee ee š 
(07 Why then shottd withsee Man so much misweene,: 

That nothing ts, but that which he hath seone1 '" ` 





THE BRITISH* ASSOCIATION 


“GENERAL satisfaction is expressed with the Sheffield 


* 


papie of the town and district did. 


ceeded.’ The excursions on Thursday were well atten 

and those who took part: in them seem to have enj 

themselves. At the meeting’ of the General Committee, 
Swansea was selected as” Honda pate of meeting, 
with Prof, A. R. Ramsay as piesi ent; the date of meeting 
is A 25. A letter was read from the Archbishop 
of York, warmly urging:upon tho Association to meet in 
the archiepiscopal City in 1881, when, for some unac- 
countable the jubilee is to be celebrated, as we 
have already said, in the fifty-first of the Association’s 
“existence As the result of the important discussion in 
Section F on science teaching in schools, a committee 
was appointed for the of reporting, in addition to 
other matters, whether it is important that her Majesty's 
in of Cem nn should.be appointed 
with reference to their ability for examining on scientific 
specific subjects of the the committee to consist of. 
Mr. Mundella, M.P., Mr. Shaw, Mr. Bourne, Mr. Jas. 
Heywood, Mr. Wilkinson, and Dr. J. H. Gladstone., 


REPORTS 


e Kopiri f the Commie qu Berets Blocks, presented bý the 


Rev. H. W. Cromkey, F.G.S. (Abstract. 
Several contributions of interest and importance have been 


` received respecting the position and distribution of erratic 


blocks, 

“A granite boulder 3 X a'5 X 2 feet has been found by Mr, 
"Hall, in the of Bickington, parish of Fremingtop. ere 
fs no similar nearer than Island, twenty-five miles 


is & summary of : 

A section of drift beds is in a cutting of the new 
Hales Owen Railway pasing ’ Lh Frankley Hill; The 
section is as follows :—Permian clay, sand of chyey texture, 
yello vish sand, sandy with brinter pebbly clay, 


somewhat sandy. heights of clays and sanos are very- 
rega ar treaghou 


n the section which is in itself about 60 feet 


green-stone—was 
Itself, al others doubtless occur. 


Fi gpa of 
They are 
i a ata of 
: heaped irregularly together, and grooved and striated. 
in w the pieces of native rock are scattered through 
that “which 


The of a few erratios shows-that the mask must have 
taken beneath the waters of & glacial sea, over which ice-, 


bergs . 


indicates a 

Welsh glacier could have travelled over hill and down dale 
summit-level. To render any such glacier work concelv- 
Welsh mountains must have stood at a height beyond 
ony point ee there is the ext evidence. 

; of boulders on Fi ey Hill a to have been 
dropped byan tele trerdling from W es upon the top of 
the and sands ‘d in the railway cutting at a time 
at least 700 feet, In the claysand sands 
upon which the summit of erratics rests, wo must have 
beds belonging tô an ear. dato Hinn the eas of tba pacal 
epoch ; erratics in the cutting must be 
from those left at the higher‘level, ns : 

Same remarkable boulders were described from the neigh- 
bourhood of Wolverhampton: (1) a striated boulder of fi 
11 X 3X 3 feet; (2) one of slate, broken into two but 
which, when whole, measured 11°25 X 6°25 ur ike (3) one 
of granite about 4°75 feet in each dimension, weighing about 
thres tons, 

Mr. D. Mackintosh traces the origin of the so-called “ green- 
stone” boulders (more properly to be called dicrites or dolerites) 
around the estuaries of the Mersey and the Des. 

lie sies tn whlch Shey are very iach bonccn rated la 
all therstriee 


i N. 40° W. ] 

Pd didis ptions in favour of the Scottish derivation 

of boulders ax v De found [i in the that nearly all 

these bonlders consist of besic similar to some found in 

the south of Scotland, and (2) in the extent to which they are 

locally concentrated on the peninsula of Wirral and the neigh- 

bouring part of Lancashire, Many fresh one 

have been lately exposed in the newest Bootie Dock excavation. - 


The largest is 6 X 4°5 X 3 feet, and was found on the surface 
of the upper boulder clay. As a rule these boukiers are exces- 
sively flattened « 

Mr. J. R. 


boulders on the Yorkshire coast. There are 
Nab on the north aide of the Nab; one of these measures 
cubic feet. Others are on the north side of Cromer Point ; 


the occurrence of Shap gianite 
several at Long 


about z mile from Filey. It is probably practi undisturbed, 
for the ground slopes inland from the cliff, and ‘ore, if it 
has been turned up in plonghing and moved, it cannot have been 


far, for no one would take the trouble to cart a huge 
boulder far up-hill, E 

There are several boulders of Shap granite on the shore along 
the north of Filey Bay, but none-along the south tll one reaches 
Flamborough Head. Several occur along the shore between 
Flamborough Head and Flamborough south. j one of 
there measures 36 cubic feet, One may be seen er more 
than a mile of Bridlington y, and doubtless they have 
travelled still further south, since is one built Into & walk 
at Hórnsea, ` 

The destruction of erratic blócke i goig on eas that 
the Committees invite continued contributions of information 
concerning. them. 


Report of the “Gealogical Record" Committers, by W. Whitaker, 


B.A S.—Since the last meeting of th& Association the 
third volume of the ‘ Geological Record” has been published. , 
This gites an account of books, &c., on geology 

, 20d palsoutology pübli-hed at home abroad 


during 


1876. The fourth volume (for 1877) is in the 
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pa; and part of the MS, for the fifth volume (for 1878) is in 
7 The average size of the three published volumes is 440 
spy E pin idea a bsp 
of the Committee for 
wa up by W. Pengelly, A d Work 
SER ti has been carried on in the ** High Chamber” 
its branches, This chamber extends for about 53 feet in & north- 
erly direction from the ‘Cave of Inscriptions." At its Inner 
-western end it sends off two branches; the northern 
oppo NE ae ete 
Pie reached tho roof and rendered farther DEO Ses difficult 
and expensive. The ‘‘ High Chamber" contains only breccia, 
the oldest mechanical deposit in the cavern, and the 
etn, Dos ad oyeriles it Bones of bears and implements 
have found in the breccis and some recent objects 
were found on or near the surface. the 
Chamber is called the “ Swallow Gallery,” from a swallow- 
hole which occurs about 18 feet from the entrance. This has 
peser pua etas Tt also [contains onl: broecie, 
generally lying bare, but covered with crystalline 
rap ane Here ipa the remains conr 
chiefly of Aer opl ements hare also been found. 
wero entrances to cavern by the Swallow and h 
the swallow holes; but thes Were S da negl 
beginning of the '*cave-emth era,” and heve since remained so. 
Excavations have also been- made tn Clinnick’s Gallery; but 
here, as in former the number of “ finds” hes been small, 
Prof. A. Leith has availed himself of the collection of 
mammoth remains made during 





piren, m tha and especial mention is made of a molar 

in 1874 in tbe “Cave of Rodentia” Prof. Adams says i— 
** "This tooth is one of the smallest milk-molars of any elephant 
with which I am ted, and is even more diminutive than 
the first milk-teeth of the Maltese pigmy elephants.” 


on the Miocene Flora, Anc, of tht North 
Baily.— The plants occur, between two 
aper isa eA e Dei end 
pez or pisolitic iron which has been ertensively worked. 
-five «pecies of have been. determined ; they are 
ea y allied to the fossil flora of North Greenland, some 
of the forms also occurring at Bovey Tracy. 

Sixth A of a Commétics consisting of Professors. Herschd 
pr ot oe ot A a Thee 
Conductioises of certain Recks, showing ny. iie Gelara] 

Aspects of the 7i ,—The and corres ence 
M AERE D complete a historical sk of the 
attempts already made to determine by experiments the thermal 
conductivities of the most widely distributed terrestrial rocks, 


Irdand, by 
of basalt, in 
overlying a 


addition to its n 


W. E. Ayrton 
and J. Perry, of the Imperial of Engin in Japan, to 
carry out the object of its £O as to bit the state 


of our knowledge of the data of thermal cond of those 
widespread of rock which constitute the materials 
of the globe. 


The Committee has obtained during the 
surements of thermal conductivities both of 
and india-rubber, and corroborates tho Tay low tatuo found 


bont an Agath of fadi asigued Thony sod GI 


E ue d tat e E T Ea etl 
observers deduced of the conductivites.of solls and rocks in 


j 


read. ly for many The records of such thermo- 
meters in the grounds of the Royal Observatory at Greenwich 
have 


been presq'ved continuously for more than thirty years, 
and the last volume of “ Green Reinga: 
contains the observations of their temperatures for 
successive yoars, 1847-73. This record (already used in part by 
Prof. Everett) might now afford a new and very valuable deter- 


441 








of sand and gravel strata, such as 
wich. Hill; spon which the Royal 


Report of the of Pref. Sir William 
wis iy Cok Mera BS ait, Dr. C. W. Siemens, Mr, 
F. 9. Brawl, and Mr, 


then gi 

The Jong Iron tube ha bem ae a the p and bottom so 
as to kesp out currents and and joints of the 
tube have been: ne xm 
Some improvements in 
the marks on the wires wcro 
Instrument is now 


equal 
twentieth of its breaking &nd the other of each 
with a weight e to one- of its post 
points of for each pair are very 


of thes place of muppori affects both ein wives” 


wire is marked with- paint marks, and there are other 
marks on the wires and on the ERIN attached ee 
positions have been determined ý 
& laboratory book which is at present k 


to the Committee, are all being entered in this book. 
oe can only be regarded as z temporary mode pf keeping 


S TE ia iced that thereon In thls book dbi contin 
I. ption of the tube and arrangements for 
Devra, and for eee foiea a 
RE SE tee cate of E ot the stretching weights, 
ption of the cathetometer and. method of 
tlie changes. should there be any, in the lengths of the wires. 
3. Description of the wires and record of experi- 
ments that have already been made on them as to breaking weight 
and Young’s modulns of elasticity. 
4. Description of the marks put on the wires, and record of 
the measm ements that have been made as to the of the 
iret and aa to Hie relatire poaitiona of the marks at the time of 


rocchng weigh! eight dhd the clamps attached to the wires are 
engraved each the amount of its weight in. grammes, The 
measurements are all made in centimetres, 


In the report presented to the Association by 
lat pe, 1E wras mentioned. tad ents had been oom- 
menced in the laboratory of the University of in 
connection with the present investigation on effects of stress 
maintained for & considerable time in altering the elastic pro- 
pertles of various wires, These experiments are still 
carried on, and results of interest and importance haro been 


The most im of these experiments form a tbat 
fave Déc made qn the clasts prophe ol d n wird, 
‘The wire used was drawn for the purpose, and is extremely soft 
and very uniform. It is about No, 20 B. W.G., and its breaking 
kin, ede the ordinary wa ips abont 45 De This wire 
in lengths of abdut 20 feet, and broken by 

weighs applied, e performed more or less 
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cautions tie weight ron down with aansible 

velocity, break the wire. These experiments have not yet 


them, : 
Tho other : have been carried ont in the following 
way r—It was that a weight of 28 Ibs. does not give per- 
manent elongation to the wire taken as it was su by the 


day. One experunent was commenced in 
ad to break tha wire ata very much slower 
rate than any of these, It was carried on for some months, but 


the wire y rusted, and broke ata placo which was 
seen to be much eaten away by rust, and with a very low 
breaking A freak wire has been upended, and Is- now 
~being tested. Se aas boon painted ee 
under for months, ‘ 
The tables will show general results of these 
experiments. It will be seen, in the first place, that the pro- 
longed ap on of stress has a very remarkable effect in in- 
creasing of soft fron wire. Com the 
weights for the quickly broken with those for the same 


wire slowly broken, it will be seen thet in tho latter case the 
strength of the wire is from two to ten'per cent. er than in 
the former, and is on the average about five or per cent. 
higher. The result as to elongation is even more remarkable, 
end was certainly more un It will be seen from the 
tebles that, in the case of the wire quickly drawn out, the 
elongation {s on the average more than times as great asin 
the case of the wire drawn out slowly. There are two wires 
for which the br w Be end elongationa aro ven in the 
tables, both of them “ bright" wires, whi this differ- 
ence remarkebly. ey broke without showing any szecial 

as to breaking weight, and without known difference 
as to treatment, except in the time during which the application 
of the breaking weight was made. One of them broke with 


peste ex ent lasting one hour and a half; the other 
47 lbs., the time occupied in applying the weight being 
“nine da The former was drawn ont by 28*5 per cent. 


on its original length, the latter by only 4°79 per cent. 


| Tables showing the Breaking of Soft [rom Wires at Different 
(00 bendi 


I.—Wizx QUICKLY BROKEN 





1BrichT WiRE 








Ilb per $ minntes n a a 7 44 28:5 
» 5 » NIS tase: seat M 44. 270 
» 4 s D 44d A2TI 
3 The wire used all of tha quality and bot the ‘‘dark” 
and * X wiro had gone rough ‘slightly diferent processes for the 
purpose of annealing. 





It was found during the breaking of these wires that the wire 


becomes alternately more yi and less 
a) Thus, from weights appli y between 28 Ibs, 
31 or 32 lbs, there is very ie MU ed yey, liie 
elongation of the wire. For additions of weight between 
33 lbs, and about 37 Ibe. the i i tay gat After 
37 lbs. have been pat tas Wire; seems toget again, till e 
weight of about 40 lba, been applied. or there a Tapii 
running down till 45 lbs. has been reached. Tho wire then 
comes stif again, and often remains so till it breaks, 
It is evident that this subject requires careful investigation. 
of the Commiitee Pating the Determination of the 
Maleni Ermela g fe e Committee ad Title to 


to stress 


at an equivalent almost identical with that determined 
by Mr. Joule. 

Report of the Comuritice appointed iio queri ee 
Mica rien poy iy lili iM kief Branches 
of Mathematics Physics.—Owing to unforeseen circum- 
stances no meeting of Committee has taken place during 
the pest . It seems desirable, nevertheless, in order that 
the question of the reappointment of the Committee may be 
fully considered, and that there may be a full on of 
opinions on the subject referred to ! that a t should - 
ee of tha inga: of the uer die 

more so since, in the hope that greater progress would hare 
been made by this time, no report was presented at tho last 
meeting of the Association. 

The first matter discussed by the Committee was the character 
and general plan of the reports which they should endeavour to 

; the next was to what extent or in what manner the 
uction of such could be aided by the Committee. 
portant contributions to the disension of these questions are 

contained in written communications to the Committee from two 
of its members, Professors Clerk-Maxwell and Stokes, Prof. 

Clerk-Maxwell writes as follows :— 

* Reports on spécial branches of science may be of several 


e | from the catalogue up to the treatise, ° 


“ When & engaged corer it is desir- 
able thet he should be e to ssccriain, with as little labour as 
pou. saat has been written gn the subject and who are the 

authoriti The ordinary method is to get hold of the most 
recent German paper on the subject, to look up the references 
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there given, and by following up the trail of each to find out 

who are the most influential authors on the subject. German 

-papers have the aoe references, because i 
and sclentific papers is more & 


i Germany than devise 

‘The der Physik gave an annual list of all 

in subjects, with abstracts of the more 
's Beblaiter ix & more select assort- 


bard and those who are not experts require a guide, 
aang d; Challis in 1834 gave a most nefol report on the 


mathematical investigations oung, Poisson, and 
Gauss on capillary attraction, and Prof. Stokes in 1862 

on theories of double refraction. This may, ind be 
accopted as an instalment of the treatises if the desire of 
the scientific world were law, Prof, Stokes d lng have 


(1857:and 1862), 
the 
= Bape thrown cay thie mass of 
years before the value 
by tresses. 
ittee on mathematical tables deals 


ish Association had asked 


write reports of this kind.” Se 
Prof. Stokes thus expresses himself on the subject :— 





making himself master of what was really of value, and help 
him to avoid his thne on what was of little 

and aid him in jt of. the relative importance of different: 
lines of research, - . 

e of the first kind may be much by the 
work of committees. The division of labour ens the task, 
and the feeling of co-operation carries 2 man ‘labour 


do, he might hesitate to undertake. E 
“í Reports of the second kind eminently demand the hand of a 
master, and the hand of a master is’ not always free. I doubt 
much I ee ee woad aid much in the 
preparation o of eee and a Ta 
thorough! they are better, ps, not ettem 
not axe whak b to be dane essc tò ROEE a good man mies yor 
can pa kim," 


Stokes has an 


which is of the nature of a critical surrey of the condition 
knowledge in any branch of science, and is intended to indicate 
the relative value of different investigations, to a 
unity of plen and thought which can onl 
the work of an individual anthor 
of subject. In such a caso fun of 
would be confined to the suggestion of the subject and to 
some qualified person to report upon i-a macion 
i has been discharged by the Sectional Committees. 
of the Association, ds 


of the Commitice, consisting of Prof. Sylvester and. 
Taka e 
us! 


of binary quantics of the-7th, 8th, and roth orders respectively, 
e UN ee tables OF mioh Toris pomplete IUE 
quantics of all orders up to the 1oth inclusive, 

The tables of the Grundfrmen of the seventhlo and tenthic 
published ii’ the C. Rendus de D Institut, 1878, 1879 ; 
table of the Grunaformen of the ninethic in the Americas 

ef. Mathematics, March, 1879, and in a future mmber 
of that journal wil, shortly-also appoag the in -tables of 
the Generating Functions from which such arc. 


5 


3 


£ 


ve nodes sro 





of the Commitige on Aimasgheric Electricity in 
De mas aooi sey (his vente, toatl Mcr eer te 
monotonous, 
of noo id uniform in weather for careful 


kable POT EE (ca quic oiia 
the maximum which the writer ascribes to masses of cloud on 
hoit air. A descri follows of the formation of a 
-thin stratum of clou during fine calm weather which varies 
^ slightly in altitude in accordance with temperature and barometric 
Tho el below this cloud is always positive and 

Ed Pun Cloud itself itis more feeble but of 
the same sign, Above the cloud at the station where the obeer- 
vation was taken it was very feeble and irregular but always 


positive. In warmer weather the vapour does not condense into 


cloud but appears ssa blue transparent haze from abore, and 
presents the same electrical indications. . 
"The writer states that all observations 1n hls own garden were 
trees. 
pon a rock ninety feet- 
hig» den makra ome te ef Pi = 
thinness of the currents of aca breezes was 
demonstrated by flying a kite 
Tae oy d contrary direction, + A! 


er the 


were recorded. 
idee Sues votre ne 
CIT Ee E Eus 
eva tke ie ie ext SEDET 
EAEE EE Som told depend De 
iy reg ely n e Pia int 


ena isum a) stereo eas 
ready for Apad factor table for 
the 1s complete, The table for the sixth million ir 


far as the factors 
ceri he the Rotors Shaina by the male mad vi 
on 


present’ report 
saan me tee ola! “ad 
occurring in it.’ e 
es rt also contains of the first seven \Kegehdrian 'oo- 
vie, Puis f m= 1 to a =, he * Ae obe. 


Ps - 1, P 
EAE BA ITE 
Rr mud ona Bey ead 
ue ie Co ee M M 

After celeron. Sabla e tere 
lom of two of the most active 
ment, and Mr. Broa by deat iie repr aed 


the recy. 
unfavourable had generally caused 


only very meagre 
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vies of fo enna ra showers of Octobe, December, Janay, 

2nd ‘April to be seen. ce rM. di eae 

been en from view, owing to the ünf& 

The report then dealt in detail with the accounts of ous 

Augu ti-and December HB, 1875 end on waaay aj 1879; 
II 18, 1 on 27, 1879 ; 

in peta and Saxony on Janus) ja, 187 

on Febeuary 22 and 24, 1879, the real of all of which had, 

toa 


ol mately axcaral ue rest of the repre vu devoted 


The expected return 

present year, leading & 
shower of shooting stars to be Bede be oth coal arcades 
among astronomers on November 27 next, is to be taken advan- 
tage of to report next year on meteor showers. -As in former 





the Committee were under great obligations to, Prof, A. S. 
col for the Labour be had towed ofthe rt 
ef the Comssitiee for Tables of Sun-heat 


bint by Rev. Dr. Iagiton. A le showing the total 

heat received by various.latitndes from the sun in the course of a 

ee The cea and the work would ‘be completed by 

year, The results’ already obtained have appeared in the 
Prins o Ropi Dakia Soon 


Report of the Committee consisting ef the Rev. H. T. Barnes 
ue M Bes Mr. .OE. Dresser (Secretary), 
T. 9. E. .G. 

M.P., Frof. Ne ; and the Kev, 1 

by the Council, for fre ZF into the 

of Establishing a Close Time . Protection of Indigenous 


yto acknowledge the 
resolution of the Council of the Association, whereby your Com- 
Pre bee ee ee EU 
to the Council in case of action being. required. 
Committee leave to state no such emergency as was pro- 
vided for by coral ran pius since the presentation of 
its last report, Ni ae ers cece ety 
heard, your Committes bellera that publ opinion 

strongly in favour of the clore time. prind e as applied to 
digenous animals ; and on the part of ajatys aore 

no steps have been taken to carry out the aada ef 
the Scottish Herring Fishery Cabs, open which our 
Committee deemed {¢ its duty to anlmádvert last year year. 
Preservation Acts, though doubtless evaded in some places, in 
tae hoe ae eee ee 
L4 Having regard to future contingencies, 
your Committeo ventures to £ ds reappointent mi dhe 


Report of the Ot i cie a of: Mr. Sclater, Dr. c. 
Hartlaus, r ME Hooker, Cape. Af, Binur, and Pref. 
Hirer, to tube s for the Investigation of the Natural 
History 


„Socotra, — The Committee havo 'not^ hela aty fortial 
meetings, but have been in frequent commmiçation 
! other on the subject. 
-The best thme for the exploration of Socotra being from. 
ovember to March, the Committee were not, able to make the 


| take an to Socotra; and 
| gation of ts natural history. 


ndr. is eniin 
to the S 


-General of Indi& for the use of some o 


proposes 
rorvey of the island during the expedi 
estimated that the total cost of the expedition. will be 
about 300%, Of this roof. granted by the Association last year, 
has been received by the Committee and deposited in the London 
peter Bank Ae intrat The sum of-175/, having been 


ae 


devoted to this same purpose out of the Government Fund of 
EX Gorin utn, ted Society,- has been paid to 
Y win 


Austen, dnd has beei added to the account at the 
ty Bank. 


to complete the 


sum of 300%, which the Committee will be required for 
e n. 
‘The Committee that the Committee for the In 


the atonal ane of 


Sept. 4, 1879] 






Report of the Committee on an Instrument for Detecting 
damp tn Mina, by Prof. G.'Forbes.—From the rough model 
shown last ‘the Committee had constructed two mew instru- 


f tsa of ig gu. The instrument indicated fate gear 
titles gradna ly eee t Mie tibe got filled with the 
ye oa Lies Seria erat Dat. the- eae 
ocu ui a ar C a ioe ise 
it was known there was a blower. Gas in sufficient quantities 
Re nde Dir tani Dus Gee que gic 
ness than the Davy lamp. But the greatest quantity 
was 6 per cent., or ve times the smallest 
indicator detects. There was in th ie present form 
with the atr of the place under 
considered that it would be 
dd ne a a a From 
the experiments they could assert that this instrument was 
capable of detecting and measuring fire-damp even in small 
quantities, - ` 


“SECTION A—MATHEMATICAL AND PHYSICAL . 


On Lightning Protectors for Ti 4i Aap aie, by W. TE 
Preece,— For many years it was not in England to 


ificant, 
and becanse the remedy wak found to be worse than the disease. 
But as telegraph systems increased, as the country became enve- 
dep th con e it wes found the damage 
done becam: considerable, until, in fact, about IO per cent. of 
the apparatus in use were in one year 

protectors then became essen 

in son d R E qu aegis 


forms were 


& non-co or such as air, £t the moment of 

resistance the line of discharge is. practically nothing, and 
therefore all the charge is conducted away. 

. Faraday, “the ultimate effect is exactly as if 2 metallic wire had 
been put into the of the particles” (“Re- 
acarches,” series xil). Most of those’ tried failed, 


Tho survival of the fittest has been exempli in the g 


be one of an infinite nifmber of 
e res ubicacion of points in facilitating 
their introduction into lightning 
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ors occurred very early in the annals of telegraphy by Mr. 
V. Walker, F.R.S. 


ae rr Pe euer (ad oF the tuti rei ati 


protectors = prepared newer singled themselves out as evidently 


superior to o that were not so Mp ire 
section of the grooves certainly egy pointy Mey 
did not form physical or mechanical. and it n the 
atone EATER T A ache ectrical 
effects are 

tn Wares de ja Rus baying’ kindl hia well- 
known battery of 11,000 cells at the of the writer, he 


prepared four plate-protectors identical in dimensions, excepting 
that two were serrated, and two were not. Tuetwo plas ree 


The uppe was- —_ in connection wine 
positive pole, the lower plate the po 
number of cells were incredséd until a current of 
electricity flowed. 
1,—Plain Plates 
lar nk of Effects produced, 
1,000 Slight sparks commencing on ZOPRN, circuit, 
1,080 Sparks evident. 
1,200 Sparks frequent and abundant. 
1,500 Continuous arc. , 
a.—Serrated Plates 
founds | Cae Effect” produced. 
I,000 Sparks just commencing on making contact 
1,080 ... Sparks evident. 
1,200 ... Sparks frequent. 


2,000 cells in each produced a continuous stream of electricity 
NDS. 


the curve produced by those observers. Š 

i practice in the Post Office telegraph department to 

keep these plates apart by thin paraffined paper ‘ooa inch thick, 
the air surface is really much thinner than that experi- 

n Mp and-the striking difference of potential only 250 

o i 


Messrs, De la Rue and Mullor have shown that for points and 
various kinds of surfaces opposed to each other, plane surfaces act 
the best for potentials less I, 500 volts, and that are only 
efficient for high potentials. "Now as it is d ul whether 
m eric electricity causes mach higher potential than 1,000 
volts, 
protecting apparatus, It is quite certain 
Forti opine, Tt is cnn at ah oy dn 

efficient lightning protectors. 

‘the author is very much indebted to Dr, Warren De la Rue 
for the performance of the experiments in his laboratory. 

: mads to determine tke Friction of Water Water 
D., D.C.L.—The 
was to ascer- 


ee means of a spherical 

a dn were conducted lassi a he Here 
te, unpolished, which was a oforte 

wire, and allowed to hang freely ; from the brass collar arn 

the bell was du ader projected on each the 

pointed ends harisontal 


Len e E a d.—The paper is intended to give 
. ls one — The paper Li 
Miri ELA the fact that the tension of & vapour in 
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Gina vache opis aCe odie Eee 
or concave is greater or less respectively than when flat. It rests 
upon the assumption thet eva 
that molecules are emitted ire 
surface of a liquid, From this it 
escape of a molecule from a given below & conver surface 
are greeter, and from a concave lesa than from a flat one. Taking 
the depth from which emission takes place as very xmall com- 
pared with the Tadil of aiyature of tha sarace, the exter has 
deduéed the same formula for the increase or diminution of 
Bather br a. Vara Geass gf Nese 

asa Vera $ ; by Rev. 
S aae, MA The siey eee an rare 


lelism between the phenomena of light and heat, by 
means of three hitherto overlooked in natural 
philosophy to establish the universal of what he has 
denominated Mieres, the third of his being— 
ed later der att pes surrounded by an 


of its own.” The following is the system of nature 
which he finds suffictent for his purpose : 

I. In nature there are two distinct substances, matter and 
ether, neither-of which has any power to attract or repel tho 

2. Matter consists of atoms which attract each other with 
forces varying to the Newtonian lew (distance). 

3. The atoms of bodies of the same kind are alike in all 

respects; atoms of bodies of different kinds differ from each 

"ved mem and possibly also i other respects, sich as 
pe» 

4. Atoms, whether of matter oe bf ether, aro incapable of 
mrperleneng any cang ot gire or cimenasts ; and they are 
all assumed to be of such geometrical fi 
: 5. From the mena of light 

atoms of- ether repel each other with a force varying as (dis- 
tance}+4, g 
. 6. Every atom of matter is impervious to ether, and acts on 
ether in no other way than prer ot cnad 

7. A portion of space etree pide rape te dé 
ether; sud all somes Seid Gf meter 

8. Ha enana reci of fele Us Cae pees baa tal bo 
opinion that very great must be the power of ether on 
ether ; and it seins (a follow from that an ether atom will 
experfence great difficulty in moving from one part of the ethereal 
medinm to another. as waves aid currents, ether motion 
will Be under great resiralots, and ly aball we ‘see this 
when we also remember the high power (rir, the fourth) of its 
inverse law of force. 

9. In free space light is believed to be transmitted with the 
ae oe MATRIS 
atoms of ether in form. 

fie folloube & the sarboce det diva eal whee 

, All space not filled by matter is by- ether, so that 
every atom of matter is surrounded by ether, but this is not what 
is included in the word ''ethergphere." ‘The anthor shows that 
if amy portion of space be retidered void öf ether from any cause 
whatever, that space has become void of the © forces 
which were centred within it, and that, co y, when these 
forces are taken away the medium outside the space will draw 
closer towards that space ; and if thespace' be occapied. by an 
atom of matter, the density of the ether be 


— 


quantity 
together of ether abont the 


by the atom is & consequence of the presence 
in no way owing to its action on the etboreal 


material atom, so must 


or solid, have an ethersphere, which 
not only surrounds the whale body, but also penetrates the inter- 
gk ui gt Yee dcs aiiud dian 

By these etherspheres the author believes the pheno- 
e Ge Get cay be a A on the supposi- 
tion that the ethereal medinm is the medinm of heat as well as 
of light. are shown in the original memoir itself to have 
& remarkable also on the phenomene of magnot 
electricity, galvanism, and the various -sclencef connected 
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wu ea Ses dah m (pi about 
Ww. no philosopher expresses doubt in the 

Ox e Meta, MAD of the Mehra of Lor 

Alexander Macfarlane, Sc.—1In a work m mos 
lished, entitled "The! Algelra of Logic," the author has investi- 
gated eir a BEER i e TETE elc parit 
which was Peur tede in hir celebrated MON on 
“The Laws of In making this inquiry the author 
has studied the contributions to the subject made by Harley, 


Venn, J and others, 
irrationality of Boole's calculns ts 


The and a 
due to the fact that it is founded on the the old and inadequate 


E cae es fo ae 


pound conceptions in which le second element is entirely de- 


| pendent on the first; and, on the other hand, com 


the agency of imponderables, He therefore i nd 
etherspheres 


constitute a-eera camsa the existence of which in 


ag OE 


objects 


the objects 

ms x aihor the rer caning ofthe eter a 
ered. e author then the meaning of the 

symbols in this of logic. 

On Sywmchreninm of Mean Tem and Rass tn the 
Climate of London, by HzCourtenay Fox; M.R.C.S.—The object 
of the paper is by thée“examination of a long series of facts ‘to 
hund apos there be any law which the occurrence 
at the same tims of extremes of uiae and rainfall, so far 
M ME CALI e aT Cimata: 

The facts used are'the and meen temperature as 
oyal Observatory in each month and season for 
66 67 years, The mean tem fom 181710. 1840 is that 
computed by Mr. James Glaisher, F.R.S., (orde 
Transactions, 1850, part 7) ; and froni 14 to the pesante, 
it is from direct o ion. The rainfall to 1840 is 
derived from " observations about piod ed by Mr. 
fe ee eee R is from 
direct observation at the Greenwich 

eana tas conducted wiles fer sack mend in which the 
sixty-seven (or Ex “years are arranged in the order of the 
mean temperature of that month, with the caldest and 
ending with the warmest, end also arranged in like manner in - 
the order of their amount of rain. The -seven years are - 
then divided, as nearly as can be, into five equal sections, of 


which the middle section is termed a ; the division 
on each side of thea are termed cold and warm, and 
respectively ; while the extrame sections are ed by 


rainy, 

the word very, borg call vey cold. very warüb very , and 
very rainy, respectively. We have thus a. pretty fair division of 
the series of years in both these characters. What bas been’ 
done for each month has been also done ‘on exactly similar 
DORIA Er MCNUEUOR ENT on the wel et The results’ 


I. In the winter mens CM te Cold tends to be synchronous with’ 
dynes, warmth with large rainfall, 


by dryness. ts H 

3. Rainy yesrs tend to be either very cold or very warm, 

xu of VERDAD 
ence 4 

Gange oe Oman T e Baldwin Par 


knife nd yo ih tees 
EY HI PE 
the gauge might be thrown into the 


zB. 
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1 rim-gange, which is constructed to 
hold about one foot in depth of snow. 
of rain collected in the Glalsher 


tend to compensate 
for the ces Sapo is perioda of mall asl aad at 


ina ier shes tate bra qui aries 
pris gange, Bin tested a, escription 
gives resul precios Mibi may be Gon dd 


mentioned, 
correct, 


Summary of Ras 







MOM Om O OH 


Plidemd tiie 





DILE IL G 


Bu -A OAMO 





paon. 
nf Dubois-Reymond 
gerence of phase, coming to» rer a complete vin 


& dif- 





"would bo found to exist between the diaphragms of two associated 


Bell teleph the telephone uarter of 
Aud TNR A pore to de theory, 


harmonic Vowel sounds, which consist of compound 
harmonic are to the, perception of, tie 
- ear, which is unable to ‘di of phase, 
or com sounds which from one another only 
in the difference of 'of their components, The vibrations 
of consonantal on the contrary, depart more and more 
widely from their type at each successive indiction. 
In the ‘case of s motographic or electro-chemical 


to tho ee eee received, Henco 
already one quarter in transmission, as is 
the cese with those of- the carbon transmitter in’ conjunction 
with its induction coil, always used with this instrument, are 
restored to their primitive phase. The vibrations of this receiver 
therefore in type, not with the vibrations of the Induction 

nich orani do the derived functio of those of 
i pe to thie 
the deriva that they the 

te; is to my, Be 

vibrations of whatever form, pe ik 

tke of lon consomen wna which depart wid fen 
ip] are better rendered than in a telephone 

Aries both retards the vibrations in phase 


eerie then [a tfiv: — 

On some New Instruments pras 
Gordon, B. A.—Mr. a chines Ve ed: 
lowing new instruments which he has arranged during the last 


TE A miniaturo five- 


the large balance a dt te Dublin sting, but 
to at 
for the examination of crystals and other precious 


large balance regulon te eect platos to be 7 Inches 
square and j to } For the small balence it is 
ent tome hea a ies. and 4 inch thick, 
To ne Nose eae on tus diee plis 
dL oH Ui quadau qecqmmeler.fot se wis te Eb 


of the electrometer of (Elliott pattern 
disturbances in them produce hardly, effect on the E 
account of the much greater ca of the quadrants of the 


In order to construct an electrometer. whose quadrants should 
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emt for the oe 


E ahha buie fun the onu commutator, 


instriments have been constricted by Mr. Kieser, of. 


720. 


the firm of Eliott Brothers. 





SECTION C 5 
GEOLOGY 


. OPENING ADDRESS sy Pxor. P. MazTIN Duncan, F.R.S., 
‘VICK-PRESIDENT OF THE GEOLOGICAL SOCIETY, Paxst- 
DENT OF THE SECTION” 


| EvERYONE who is interested in the science which is 


ered in this Section of the British Association for the 


Advancement of Sclence must be with the 
of Thr district in detera bab ts 


id oi d daran of this district in d 


od deii aod 


of the day, and some 


gu cami Ns 
astronomical conditions which FH not now 


So deep are some of the s{liments 
formation in different parts of the worl 


- contemporancity ls not vu n 


-marine strata of the carDoniferous age contain man 


x deveopay many of dei its landscapes, 
eloping many of the industries of the 





that the idea of exact 
modified. It was in 


all probability. Pape ial quen e for a lo duration. 
parin of de eart o period was no yachana a dii different 
f the neither was the 


feed oasa in wee some párta af the earth Ar raine and 
crust movements w altered the physical geography of the 
carboniferous hills dales, and swamps as to develop a new 
CECI he oa re eae 
of the globe than in others. 
Eastern Hindostan, the duration of a carboniferous type 


the secon is apparent. H f 
€ it mui be edita tat carboni pe 


er deposits were 
tarder the Tapaa of oue groat age: in distant’ parts of 
o 
duration of the carboniferous age in the broadest sense, . 
may be attempted, but with no great success, to be estimated by 
thet time which must have elapsed during the world-wide disper- 
sion of identical ; and its biological relation tà the 


formations ‘may be my rss 
[sare ry that ths edi rising dee us it from 


the bottom to the top of the formation, was. 
and that it founded the mesoxolc. 


species of Brachiopoda—the variation from the 
which were the first described, dors rtr Amongst the 


corals some forms are Now; aerording 
to what occurs in nature at nigel tina the moreménts o 


Sih oiled edit E Dn a y or 

gral of the pediopi Rx Tania la Epele by. 

9 for is by many 
Fisioa] conditions, and is constantly rendered abortive 
peedaceous 


the for existence. 
of the E iha. spades the first term implies much 
more was oc 1s ever done, is so rarely o to any great 
extent under the present complicated nara tory and liye 
condition of the cath tha! the mind Fails to grasp the ime 

we ee rre ie 


etrical ocean rones 
did not then exist, and thet the movements of the Braf 


ducing extension of coast lines, were- 
during the age, and must have facilitated the pineal 


Mie to 4 ret apiece 
t| qi "Wiehe confers 1 vus detent nc the canna 
e conifers ıt was different, and the examina 
o ot mic Iu n which ROC spread in favourable localities, 
t time is very suggestive of exceeding slowness 
Nevertheless, the cones of the coniferse were carried 
here and there by water during the carboniferous age. 
To add to the notion of the long duration of the age it must 
be remembered that a succession of identloml ‘floras occurred 
pearly on Mhe MODE arcas trol riag Nene of grota aoo 


prowing of the vegetation of each swamp and lowland 
tract, its accumulation and covering up with' sand, shales, and 
ee much. tim and tte process Involved the 
estruction of considerable of plant Hfe. The forma- 
ton of under-clay or warp, if the similar occurrences of the 
present day be taken es examples, occupied much time, and then 
a lapse occurred whilst the nearest flore supplied a new 
vogaaton Do aries wll 


to e this lapse of time, it must be bered that, even 
on the small su face of the United Kingd was land on 
some parts during the whole of the erous age notwith- 


riding tho diversity of the deposits and he frequent occurrence 
o marine conditions, 
It would appear that prior to those movements of the earth's 
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crust which terminated the physical y of the Deronisn 
age, three elevated tracts of crossed the kingdom from west to 





limestones north:of the central barrier gradually became covered 
with a thick arenaceous series containmg here and there marine 
fossils and traces of coal plants.. These are the Yoredale strata, 
which consist mainly of the sediments of a somewhat distant 
north-westerly land, the plants of which were carried to ses 
rivers and í here and there on the ses floor, It w 
appear from the evidence collected by the Geological S 
after a very considerable thickness of these rocks 
collected, either a filling up of the shallow ses or a sli 
upheaval of-the floor for denudation of their 
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dry land and the barriers and hills were formed by sub- 
of Silurian and Cambrian age. ^ 
There is no evidence to indicate that the southern barrier 
of great height at tho end of the Devonian period, but there 
some which: points ont that the first‘ physical change which 
initiated a new aspect of nature—the' carboniferous—vas a |. 


=E 


breached the berrier. The southern old red lake 

have its waters impregnated with self, and its great be the result of the and of the m from 
were by the cestraclont sharks of the left o dei ae it is still erk from tha 
their remains in the bane bed at the base of the lower limestone '| existence of the under-cleys that some of the 
shales, which are the earliest of the carboniferous series there. by sling mp or Dy Alight nphesval her sea-level, 

The irra of the sea appears to have taken place to the north | the subsoil of swampy ground ‘on which This 
of the central barrier also, and the subsidence was great there, a acijroacl ofthe mistoan prit ack foor (o abore aa level Was 
limestone with some sandy strate forming gradually. In the | decided enough in the region of the great coal-field around us, 
north and northeast, in the present district of' the Tweed, | for & cong rock—the rotigh rock—occuplés a somewhat 
deposits collected in shallow water, and vegetatlon grew which horizon on the top of the series. 


Fallowfield, Tindal Fell, and ett... These are earliest | the coal proper, rest } and it ig suggestive to the 

evidences of the on, and it was doubtless that a general and wide, but not upheaval took 

in full whilst marine ns existed to the south. place which remared the ocean of the of, and 
y the high lands the barriers were not | w determined & total change in the direction of sediment- 

ponia cin nier sc re i the accumulation depositing ` 

of tho marine of the limestone For the thickness of the sediments of the millstone 


proximity 
Vui which docs noe s to havo sunk y with 
ses. floor close by along definite bounded 
fail in Ge only mana by wi ta cn e ir e 


peaminent 
in the neighbourhood of Halifax, are fresh-water d ^s, and 
are undoubtedly accumulated in an under-clay of 
terrestrial conditions, 


In tlie region north of the northern barrier successive coal 
seams and impure limestones and fire-clays occurred during the 
age of the depositions of the English and then a thick 
fossiliferots sandstone was followed by the upper coals of 
Au Qe attics eaten al uid of this 
3 wer 
subordinate to a ` oa ol ay ths 
central and northern were slightly im and this 
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even traces of some of the rivers of the age are to be found With regard to one or two late discoveries relating to the 
‘breaching the seams, Mei ae ee ME M remains of the carboniferous it is necessary 


marie ns for de gua of he asin ua Ta ca mu 


mort of a d 
M OE e s iuis gf quete inthe cari 
Elsbernd et eo fe ‘only from of many coal 


seams, bat also from the subecrial denudation which occurred, - 


Fot MN pin the series in this district, is & mass of 
eee ch ven tuin ere riis eee. 


during the early days of 
tie uppa el sme fr ria owes f s glo ie 
than some members of the uppermost cosl measures, 
ee oF QUAS MM IS condidons booarred ii the 
rock, and a limestone with gontatites was formed ; but still coal 
soam formation proceeded until a totally different series of crust 
Faot aaaeaii commenced in fis this country, 

The flexures which were produced at the close of the carboni- 
ferous age hed their axes east and west; they suffered 
denudation and on the worn edges of their strata the *' used-up 
xime ier Maur loge hemes. E'sewhere, resting appa- 
s brain ain conalgied wail great north and south curvature 


A A produced the Praka dale: 


The denudation-of the anticlinal or upward curves of the north 
ind south M programen, od i coal once 


measures, 

acot END) were ron ok alo the beck-bane 
of ha conie and fado the east and west also, Vast 
as was the destruction and removal, there was 


Sheffield, and the other 


products have thus been within the reach of thoee by 
whose this town has increased in sire and po 
With to the lithology of some of the great series just 


mentone UNT be nets Ces A Ree 


in Remove the shaly 
and compare the fosila of both localities, and no satisfactory 
distinction can be drawn between the depths’at which they may 


ks arredi gs crinolds, po brachiopoda, and 
ane ond grape ar 
ndis (othe gans OF ths oneal ages E ae iie 
mediate In the erenaceous condition between those just mentioned, 
It is admitted that the mineral condition of the original deposits 
has altered, and itis posible that much impurity may have been 
removed by percolating carbonated waters, the of the 
limestones, And, indeed, unless this is credited, it is impossible 
to compare some of these old marine sediments with any now 
on the floor of the ses. phe ges once m a 
floor deposits contain a considers silica 
eu ober manes and i tha carboniferons ASDA, 
m the condition of modern deep-sea ooze, in order that they 
should hare looked Hke the chalk they ne haye M RUM 
manner dt other more than quem of impurities. _ So 
fie I an leat much. the carboniferous limestone 
eril esae ecelesie ais 
the scour of currents, and prefalance would acconnt 
far the comparative absenc® of sandy sediments 
tions, No traces of atoll formation exist, 


ides 


Alcyonaria, It is a fact of great interest thet Sorby should 
ee ee the moden true corals aro t up of 
carbonate form of the tabulated 
a udam Cae a ag 

Quite lately Mr. Busk has been i the 
of the Heteropora, and I saw, under polation, 
that récent and Crag group, strong I j 
is wo constructed that the tu y of the 
oldest rocks with perforations in walls and tabale must be 
e amonga! Elo closely allied to it. 

A host of ifl-d tu forms, such as the Stenopore, 


LERE 
| 
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: 
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all probability derived from the Silurizn and old. 
their north-west, The culm measures of Somerset- 


aed a 
t 
i 
m 
yeu 
1 
nig 
is 
T 
m 
TM 


upper Vindhyan rocks of. Hind. those fine sandstones and 
which heve yielded Md to the 
Eit tore T e is ul LIN cag 
strate of which so many Yorkshire towns are mainly 
bud, 
Whence came the thousands of feet of the sands and shales of 


answered, It appears that widely distributed debosits of 
the same kind are com y rare amongst them, and that. 
most of the c as well as the inorganic sedi- 


vegetation which subsequently became and many feet of 
the roof above, were not always formed great slowness, for 
stumps and trunks of trees have been d standing where 


regard to the coal itself, varying as it does in its physical 


ee an under-clay grew as tlon on 
It is at present rather difficult to believe where a 
coal-sean is found npon a hard siliclous bed without a vestige of 


tertiary , 
lands, whose has pot ta ot. 
coal, But the wonderful depth and the extraordinary verti 
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« Genial Rind" e uu b of the carboniferous 


year by a magnificent contribu- 
tion tothe mj bu appe p de of the Geological 
Survey of ales in the form of a at volume on 


our vice presid 
lent 


THE FRENCH ASSOCLATION 
Montpellier, Sunday 
] ‘HLE French Association for the Advancement of Science met 
at Mon on 28. The president this year is M, 
ete E DECR 


ar 


posed on M. Jules Stmo 


Barons mat Be stel e that M. 
Ux must we pros Ar ie eal E 


of the 
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ones which were given in the 
uut Bees een © 

scr iip it wil us quite impossible to have any 

af the opinions un i Ta tho (oit of L6 day: 
Poele genie saree ontpellier is famous in the annals 
of science, and in former years its universi was deemed a rival 
to Paris, But in latter years Montpellier lost much of its 
it had the honour to be the birthplace of 
academy of Toulouse disputes with 
south-eastern France. Meanwhile 


pally in excursions 


course of being will be exhibited and M 
iel, the secretary of the Council, and the scheme of 
the French Compan for the first time. Experiments 


will be made on electric lighting and the telephone. 


The French, sclentific caravan, officered by MM. 
and Broca, to be sent to the Congress of Anthro 
at Moscow, i to: arrive Mo ee tho’ cad of e 
meeting Bergeron, one of, rench zevewi;, who was 
at the Sheffield has arrived in order to tell the | tion, 


French rench Association of what was done by her elder sister. 





THE SWISS NATURALISTS 
T opel on pros: 
opened on July 10 at St. 
po en Tone tas two Hiasdred Swriad sand 

betog ae Aniong Among the latter we notice 
Hébert ‘ana, Mr. (San bis uad] Her Nördlinger 


(S ), Dr ofen, and 
On onday, tha 11tb, the first was opened at 
before a audience of visitors and ladies, 
Gall), who gave an address on the 


recent progress of aclencs ; alsd pointing out the importance of 


the neighbourhood of St. Gall for the stady of geology, end 


xe pores bog pius pn asane was giren by CV 
the interesting reptile 


(Genera) on the archæo Vogt 
oan ae 


animal was considered as a bird, having a beak, 
feathers ; ot Guile! vey aaah teeta acre 
which Prof. Vogt exhibited 


proves 
undoubtedly that we have to al ae e| & bird-like reptile of the 
E UL MDEEALIT 


a e teil of twenty vertebre, This discovery 
Te to Prof. Vogt -tho oceidon to: make abrillant adi on 

of species, the adaptation of to the medium 
they inhebit, and the way in which this adaptation goes on from 


the periphery to the centre. 
phylo and by M. Racal by M. Victor Tatlo, on tha 

Raoul on the synthetical of 
enomena. The catirallets then went to the adl 
tional breakfast served on paper table-cloths with paper 
napkins, in the beautiful hall the Korghalle the walis of 
Mun M 


Pinger of SE 
(Schr kakli), o molam, of the glacial epoch, of 


philosophical discussion 
sion he was otea by Prof. Mousson (Zuich), who made a 
the structure of solid bodies, 


) and L. Soret (Geneva), the 
ons of the level of the Lake of Geneva, gave, in 
communications on that 

oscillations described 
ving communicated tho results of his 
tase of ihe Mime to which 
slacks baa recede es elgbty 
the last two years, a long discussion on 
of glaciers was engaged between 
MM. Dufour, Forel, Mousson, and Hagenbach. we 
notice in the Section of Physics the communications, H. 
Msn teles qued goat by Prof. H on tle 
forms of hail; sod by TAn Collazdon (Geneva) on his theories 


The mundin S at Brieg, in 
the Valley of the Rhone. diz 


.| on the 





SCIENTIFIC SERIALS 


The Journal of Physiolegy (vol. i. No. 3, PIE July). On 
kee by Ed Bowditch and G. M. Garland. On site 
without circulation, by B. F, Lantenbech,—On 
Arthur Gamges and Ernst Blankenhorn. —On a few 
poo ups 
—On the onism between and extract of Amanita 


—On the of two sa 
ton, by Henry Sowall.—There {s added a of titles of books 
and papers of physiological interest published since Decemb.r 
31, 1878, to date. 
ncn a new sein d rmn ge (Alkena m 
ons, —On a new species of (Alectona mil- 
pri), b H. 
era 
Apkresina informis), and a 
by E J. Carter, F.R.S. On the theory of illuminating appara 
tus employed with the mitroscope, by Dr. H. E. Prisp.-Ob- 
pu ee oe EA. ia D mo 
of Vaucheria, by Prof. Balblani; translated from the 4n- 
nala da Sciences, Natureles (sac, 1878. Tho record of 
citei restante ieiniq $0108 cryptogamia, micro- 
scopy, 
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The American Naturalist ( }.— Adjectives of colour in 


Indian languages, by Albert S. a M eon 
ppm Treat, —On 
formation of Cape wea Uphem The 
cal museum of the School o Columbia College, Ly larael 
C, Russell, 


Xemes, ill, Heft 3, June; Th. Buy, onthe estimating of 
authorities, or on tho eduction of the 


Tux Re»we Internationale des Sciences (A 


lowing 1—On the d = 
fo em us on 
thenogeneas in animals, by by Prof. 1 —On the ia 


Pion, by Prof. Helurholtz i 





SOCIETIES AND ACADEMIES 
Paris 


Academy of Sciences, August 18.—M. Daubrée in the 
chair.-—The following s» were read :——On the meridian ob- 
servations of the minor made at Greenwich and Paris 
during the second quarter of 1879, by M. Monches.—Mr. J. A. 
Serret presented to the Academy th volume of the works 
of Lagrange, entitled ‘Traité de la Resolution des dons 
. numériques de tous les avec des Notes sur 
Points Tela Théorie ded ons 
Edwards the complement of 
his * mr la Physiologie et Y Anatomie comparées 
-PHomme et des Animaux,” eher by M. Berthelot to M. 
Worts’s observations on hydrate orik On the xem 
- mens of irritation which are 


dertvatives of order and degree, x the 
binary form of the second order, by Prof. Sylvester.— 
Methods of gra calculus; employment of these methods for 
the revision o i on the development of the 


pro} 
network of French railways, by M. L. Lalanne.—On 
tions and the sulphide of carbon, by M. Mabégue,—On 
mbmerson of vines as M remedy against DEMON by M. 
Faucon.—M. Davin made a th 


topo | 
uguration statue of Frangols 
The seoond volume of the “ 


Barlin 

of the second: by M. Aléxtefi.—Obeervations on M. 
Aoust's note on movement of a straight line in & plane, 
by M. Ed. Habich. waves and the monthly 
lunar equation, M, Bouquet de la Grya—On the scin- 


of 
E ML. ote on e means of 


ity apparent in Jupiter and bu 


7 * 
~ es 


sures, by M. Amagat, hydrogeh, | 
mud a minimam of the pro Ks aitoated for, each gas 
about the following pressures in metres of merces 
nitrogen 50m., aig m Kai 65, carbonic oxide: 


120, and oe as might D bei 

Dude RE E dms m y 
M. Troost. The marim tension baee aad 
20mm. at 276°. The observed density arth Cari Oy tad t 
fis aeui Pae 16 dae (The formula to 

nente oH TR The eq j^ 
corresponds to 4 —Purlfication of Sao 

M. diae. The may ba effected, in the cold state, rage, by 
creas E 

it may contain as impurities, except 


all the combinations of hydrogen which 
caibonised hydrogens,—On 
the active principle of Amni sirmage, by M. Muxapha. On a 
new mode of administration of ether, chloroform, or chloral to 
the sensitive plant; ap to-determining hera aka is voatr 
liquids tn the this plant, by M. Arloing. The mode 
ia that of presenting tho absorbed 57 the ae 
Chloral does not act as aneanæsthetic on the sensitive plant ; the 
SERA bave a similar Sn to that on animals whether thoy 
pon eaves or the roots, o petioles fall suddenly 
P ecenin kom belor iera a AA PAT 
fis fools a thek A Hence the rate of absorption 
can be.cesily calculated. The velocity increases from the base 
iurc gr bur repent Oe a vented 
poro ca as In fha stoni- Studies on Erne by 
Fats chr on a manifatatm i the aly to whch 


she gies 
ier 


it may be transmitted, paralysis and convulsions, Sali. 
cylic acid administered by hypodermic d T 

prevent development of the disorder in the rabbit. 

of a mad obtained from the living animal and 
water, is ct n aoina cue ven mentor Bouan after 
wards.— Researches on animal heat, Calori- 
metry should, scientifically, precede . The author 
& new calorimetric method, by which the of 


t in animals oan be followed during whole days and weeks, 
The calorimeter is in an inclosure at constent temperature ; and ^ 


it regulates antomatically its own temperature, 
always invariable.—Researches on the rte of nerve fibres con- 


tained in the anastomosis between the superior nervo 
and the recurrent laryngeal nerve, by M. Francois Franck, —On 
the malacodermic d agir esi eic di 
sar depos procedi quip nete, 
eris predi frum en co 1879, by M. Chee 
Tux Hekiit Bruch. By W. L DIETAT . .. 2... 499 
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OUR NEW PROTECTORATE 

Our New ‘Protectorate, Turkey in Asia; tts Geography, 
Races, Resources, and Govermsiené, By J. Carlile 
McCoan., a vols. (London: Chapman and Hal, 
1879.) ` 

Narrative of a Journey through Khorassan and on the 
North-west Frontier of Afghanistan in 1875. By 
CoL C. M. MacGregor, C.S.L Bengal Staff Corps. 
avol& (London: Allen and Co., 1879.) 


HATEVER other interests may have suffered 
£ through the late convulsions in the East, those 
of science, and especially of geography, have at all events 
been largely benefited. The cession of Cyprus to Eng- 
land and the Anglo- Turkish Convention, which brings a 
large part of Western Asia within the British political 
system, could not fail to direct general attention to those 
regions, thus giving occasion to a number of more or less 
- comprehensive treatises on their physical conditions, 
natural resources, ethnical, social, and political relations. 
Of these works, those whose titles are here given, while 
differing widely in their scope and treatment, are each in 
its way very favourable specimens. Of the two, that of 
Mr. McCoan is perhaps on the whole the most ‘satisfac- 
tory, as from its purpose and nature it Is likely to prove 
of the greatest permanent interest. Within the compass 
of two moderately-sired octavo volumes it deals with an 
immense variety of topics, Yet such is its admirable 
arrangement, and so thoroughly master is the writer of 
his subject, that there is nowhere any crowding or con- 
fusion, and the result is a most convenient and reliable 
handbook of “Our New Protectorate.” Nothing is 
omitted that comes fairly within the scope of such a 
treatise, and a twenty years’ personal experience of an 
intelligent observer of men and things will be sufficient 
guarantee of the accuracy of his statements, if not always 
of the justness of his conclusions. In the first volume 
separate chapters are devoted to ‘each of. the five great 
divisions of Asiatic Turkey, whose orography, hydro- 
graphy, climate, natural products, present economical 
conditions, trade routes, political divisions, are treated in 
de These are followed by more comprehensive chap- 
ters on the history, races, religions, resources, and govern- 
ment of this eastern section of the empire. The second 
volume is occupied chiefly with questions of an economi- 
cal and social character—public works, public instruction, 
trade centres, agriculture, slavery, polygamy, the Ulema, 
the capitulations, abuses, necessary reforms. 

The chapters on natural resources, products, and agri- 
culture, convey a vivid picture of the inexhanstible latent 
wealth-of these regions. - 

“On both sides of the Bosphorus Nature has fitted 
"Turkey to be a great agricultural country, but in Asia the 
geological and climatic conditions of successful husbandry 
combine in a degree seldom equalled in Europe. Hence 
nearly every kind of agricultural produce known to 
commerce maybe raised on a scale of abundance limited 
only by the labour and intelligence employed. The 
present condition of the country, it need hardly be said, 
supplies no measure of its full capabilities, but even ab it 

Vor. xx.—No, $15 





is, the merest bird's-eye glance at its chief products, under 
all the existing disadvantages of gross fiscal abuses, the 
most primitive rudeness of culture, and the want of outlets 
for everything grown beyond the actual needs of local 
consumption, will show how rich and wide is the field ' 
awaiting only better government and a moderate infusion 
of western skill and capital to become again one of the 
most productive in the warld’’ (vol. i. p.203) Nothing, 
perhaps, gives a better idea of the immense variety of these 
prodücts, than a glance at the export trade of Smyrna, 
including, as it does, such varied items as rice, maize, and 
other cereals, opium, tobacco, silk, and cocoons, valonea, 
madder, gall nuts, yellow berries, mohair, sponges, besides 
large'quantities of dried figs and raisins of prime quality. 

Yet, boundless as they are, these surface-products are 
represented as scarcely exceeding in importance the vast 
mineral treasures that lie still almost untouched in the 
bowels of the earth, “The soil of Anatolia, especially, 
is largely composed of those earlier rocks which are 
known to be the most rich in minerals, rocks, in fact, to 
which some of the most valuable of these are altogether 
confined. The country is said, indeed, to possess almost 
every sort of metal except platina. Not only, too, are 
most of the mineral districjs near either the sea or navi- 
gable rivers, but—what is even of more importance—the 
metallic and carboniferous beds are found close to, or 
within practical distance of, each other. We have thus, 
in many instances, the proximity of coal and iron which . 
has made the fortune of Staffordshire, and the absence of 
which in Spain has rendered-the rich mines of the 
Asturias nearly valueless. According to the official 
records of the Porte, in all some 250 mines of various 
ores have been discovered throughout the Empire, three- 
fourths of which are in Asia. Most of these latter were 
formerly worked, but the great majority have been 
abandoned through want of capital or for other 
leaving only about thirty now at work, and not one of these 
to the full limit of its producing capacity” (vol. i. p. 209). 
Detailed accounts are given of some of the more valuable 
of these deposits, including the famous coal-fields of 
Erekli,which form part of the Sultan's private domain, 
but which are so badly worked as to be almost un- 
remunerative, g 

The rival schemes of railway communication through 
Turkey with India are briefly but clearly explained, and 
their merits impartially balanced. In the large map of 
Turkey in Asia accompanying the work the several routes 
are laid down, together with the proposed extensions, and 
all the highways actually completed. In future editions 
this map might be advantageously supplemented by 
another, showing the administrative divisions, vilayets, 
sanjaks, kazas, which are so necessary to a full compre- 
hension of Turkish geography, and which are yet so diffi- 
cult to procure. 

Col. MacGregor’s work appears somewhat late in the 
field, but is none the less welcome as a valuable contribu- 
tion to our knowledge of a region still but little known, 
notwithstanding its daily increasing political irgportance. 
It is somewhat of the nature of an itinerary, in which the 
towns, distances, elevations, water and mountain systems, 
-and all other pc of interest along the route traversed 
by the enterprising explorer ard carefully described. From 
the title it might be supposed that the ground thus sur- 
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veyed was restricted to the province of Khorassan. But 
the whole of the Iranian table-land was actually crossed 
from Bushire, on the Persian Gulf, through Shiraz and 
_ Yead, in a north-easterly direction, to the Afghan frontier. 
Here it was the travellers intentiqn to break fresh ground 
by penetrating from Herat along the Hari-rud valley, and 
through Bamian, direct to Kabul. But this scheme, which 
would have opened up an entirely new region, was 
thwarted at the outset by two insurmountable difficulties. 
. The immediate consequence was that instead of an able 
and much-needed work on the Perso-Afghan highlands, 
we have one limited mainly to the north-eastern districts 
of Persia, On this region much additional light is thrown, 
and an attempt is made to remove the obscurity still 
attaching to the water-system of the country between the 
Bakharz and Ghain ranges. “ The drainage of the space 
between the northern face of the Doroh hills, the eastern 
slope of the Ghain range, and the southern side of the 
Khaf range, I believe to be as follows :—First, it does not 
enter the Hari-rud by the Karat-rud, cutting the Dushakh 
ridge, as is shown in our maps, nor does it drain to the 
Harüt-rud, or to the Hari-rud direct. All the drainage of 
this space is absorbed into three great depressions, called 
‘ daks, that is, the drainage of Nibolük, of Ghatn, and of 
Khaf Pans, goes to the Bak-i-Diwalan ; that of the 
Zirkoh tract, which includes all to the eastof the Auguran 
range, including Gulwarden, Yexdun, and Kaland, drains 
into the Dak-i-Khurshab, close tothe Koh Kabuda ; while 
that of Fürg, Daramian, Ahwaz, &c., drains to the Dak-i- 
Tundi, fifteen farsakhs from Ahwaz, and a portion from 
Mogulbackhe to Pahre runs direct into the Hari-rud. This 
may seem at first sight a rather startling statement, but it 
is not so in reality. In the first place, it must be remem- 
bered that the process of denudation of the surrounding 
hills, which is constantly going on, must have a tendency to 
` create the low ridges which cause these depressions; and 
ag there is not sufficient water to keep a way open for 
itself, and, moreover, the soil is salt, what there is is 
rapidly evaporated and sucked in, and it is easy to see how 
these drainage beds have lost the power of discharging 
themselves to what, no doubt, should be their proper 
exit, the Hari-rud" (vol 1. p. 204). 


Elsewhere some useful information is given regarding, 


the “kavirs,” “rigs,” *16ts" and * beyabüns," which oc- 
cupy such a large portion of the Iranian tableland ; but 
the existence is denied of one continuóus “kavir” (salt 
desert) stretching from Kim to Bejistün, though “ there 
are a great number of smaller kavirs due to local drain- 
age” 1 (vol. i.p. 138) A graphic description is given at 
p. Ior, vol i, of one of these dreary kavirs twelve miles 
long on the route between Kür and Tabar “Itis rather 
difficult to suggest anything that will give an English 
reader an idea of what this kavir is, It is not sand, nor 
is it in the least like the desolate plains of India, which, 
burnt up as they may be, are luxuriant in their vegetation 
compared with kavir. It has, speaking quite literally, 
not one blade of grass, nor one leaf of any kind, not a 
living thing of any sort. It is composed of dark soil, 


* eir, oc rather kabir, was an amply 
ere Se Sr ey Bete Th orcas re 
and ft may be added thet, notwithstanding cd nes thè 
Soe tanally arly thi eeu cocci aes oes iT the vast 
Twpon from the Ghain to Yerd and Kashan. 
Farther north this salt waste woufti seem to intersect the @ halo west and 


east, here merging with the Khaf Desert, whch jins the Dashn 
A debut ot dapat, *) on the south, and the Ghormn wastes on the oest. 


which looks as if it had been turned up, by the plough 
a year before, but which is covered witha thick salt 
efflorescence, which glitters painfully to the eyes. All 
round, affar as the eye can reach, there is nothing to 
be seen but this glare of white, which seems to stare 
piteously on you as you pass by, crunching over its dry 
crust. Every here and there is a dark patch, which, on 
getting up to, you find to consist of moist earth which 
seems, as it were, to have sweated up from beneath. 
These patches also dry up, and then the salt shows. 
The surface of the kavir is not smooth, but is so honey- 
combed with small holes about nine inches deep and the 
size of a man's head, that it is very difficult walking for 
animals; but as the soil of the kavir binds very well, a 
good road could doubtless be made over it." 

Altogether, what with kavirs, stony wastes, rough roads, 
brackish water, filthy serais with little accommodation 
beyond foul air and noxious vermin, it is not astonishing 
to learn that the writer did not find travelling in Persia 
much more pleasant than others have done before him, 
and it is depressing to hear that there is little prospect ot 
any improvement in the future. “The worst of this 
country is that, bad as it is, one cannot conceive how it 
could be improved in any single way. There is no water, 
it produces absolutely nothing, and there is no possibility 
of water being collected for irrigation" (vol i p. 84). 


-Worse still, the sands are in many places visibly gaining 


on the arable land, and even on the inclosed cities them-. 
selves. “The country is, in fact, in the process of 
changing from a series of rocky ridges to one of undu- 
lating sandy wastes. Yesterday's march showed the sand 
triumphant ; to-day the rocks are still fighting on. This 
process of burying is most peculiar, and may be wit- 
nessed on a smalt scale in almost any village between this 
and Yezd. You see the sand blown against the wall, 
gradually getting higher and higher, till it blows over and 
then forms a mound in the field beyond, which gradually 
increases its height till all trace of wall and field is lost, 
and you have before you a sand-heap. I can quite be- 
lieve now the stories of towns being buried, having myself 
seen the thing on a small scale? (vol i. p. 147). 

In the caravanserai of Bandar Gaz on the Caspian, 
acquaintance was made with what would appear to be “a 
new specimen," which may interest entomologists. “It 
had a head'all made up of eyes, a body like an ordinary 
fly, and a tail like a gimlet It never made any noise, 
and it always attacked to the rear, and once it had got its 
gimlet into you, it seemed to afford it such pleasure that 
it invariably parted with its life sooner than et go. But 
its effects were not realised till after death; then came on 
an itching pain that nearly drove one mad” (voL ii. 
p. 166). 

In case a second edition should be required of this 
work, attention may be directed to the peculiar spelling 
of proper names, with a view to introducing some kind of 
law &nd order where all is now sheer chaos. It would 
probably be too much to hope for a uniform adherence 
to some scientific or at least intelligent system of trans- 
literation; but & moderate degree of consistency might 
at least be expected from a writer who has some know- 
ledge of the Arabo-Persian writing systent. But here we 
have neither consistency, not uniformity, nor anything 
but the wildest confusion, and the accompanying map at 


Sept, 11, 1879] 
variance with the text, the text with itself. Hence, to 
quote a few out of innumerable instances, such alterna- 
tives as Yerd and Yurd, Dalaki and Dulukee, Mahamadan 
and Mahomedan, Geeach and Glach, Tabar afd Tubbuz, 
- Ghain and Ghaeen. Then such old friends as Meshed, 
Bushire, Turcoman, Hari-rud, disguised as Mushud, 
Bushuhr, Turkmun,.Hurri Rood, without any conceivable 
advantage. It may be stated that owing to these eccen- 
tricities the spelling in the passages here quoted has 
necessarily been reduced to system. 
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OUR BOOK SHELF 


Catechism of Agricultural Chemistry and Geology. By 
oD, 


. Johnston, An Entirely New 
eron, M.D. 


1879.) 


THIS and useful little book has been decidedly 
im by the additions and alterations which Dr, 
Cameron has made. Since the author's death, about a 
Quarter ofa century ago, this catechism had been once 
revised (in 1863) by Dr. Voelcker, but the time had 1 
since for further changes. If the present editor 
been less scrupulous in adhering to the original form and 
` substance of Prof. Johnston’s work, this issue would have 
justly merited the description on he title- of “An 
enti new edition, revised and enlarged." There are, 
. it is true, two fresh pages in the present edition, corre- 
sponding to a few new tables of the composition of cattle 
foods, but we fail to find the numberless small changes 
and additions which the s of science demanded. 


scru and thoroughly amended, or even ex 
where n . All ions such as these : “ Rancid 
butter is said to be sweetened” (p. 73), " It is said that 
if a cow be liberally supplied with whey” ©. 74 * The 
feeding with whey thickened with meal is said ” 74. 
should be removed. Statements of which the er 18 
not sure should not find a place in an elementary cate- 
chism. Again, the table, on p. 34, of the ash-constituents 
removed from an acre by ous crops needs emendation. 
On turning to page 53 we find two other tables showing 
the produce of corn and straw in certain field experiments 
with various manures. We do not think the omission of 
these tables would entail any loss, while their place might 
be profitably occupled by a series of conclusions deduced 
from the really satisfactory iments on crops made at 
Rothamsted or at some of the continental agricultural 
stations. For, indeed, what lesson can be learnt from the 
statement (p. 53) that in an unnamed locality, on an un- 
described soil, during a season of which the rainfall and 
temperature are unrecorded, and by the use of a wheat 
manure the composition of which 1s not furnished to the 
reader, 42 bushels of wheat weré produced per acre? 
Without duplicates and without tition in different 
localities and in different seasons, field-trials of manures 
are positively misleading. But when once such tables as 


those on 34 &nd 53 have got into a popular work 
and remained there fifteen years, have a good chance 
of remaining fifty. 


The statement on p. 67 that parsnips contain no starch 
will not stand, while we conclude that it was by some over- 
sight that a tabular account of the constituents of various 
root-crops has been omitted by Dr. Cameron in re-casting 
and amplifying the data given by Dr. Voelcker in pre- 


vious editions .on page 65, We note here that questione 
363 on 63 is repeated in question 374 on page 67, 
and that the statistics (p. 74) of chéese production 1n the 


United Kingdom are no lenger correct. 


progres 5 
E of the book should have been rigorously 
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LETTERS TO THE EDITOR 
The Editor dees wot kold kimself responsible for opinions expressed 
[ by kis prx Ai oen pl i sper die 


Palisa’s Comet 


IIMCLOsE an ephemeris of the comet which was discovered 
at Pola by Herr Palisa on August 21, thinking that it may be of 
interest to some of your readers. 

The ephemeris is calculated from observations made at my 
observatory on fne nights of August 26, 27, and 28, by Dr. R. 
Co and Her A 

e comet 1s easily visible in a 4-inch telescope, 


Ephemeris of Palisa's Comet 


Berlin RAS D» Log A Leger, Piah 
Sept. 5 ... II 43°6 ... +44 47°O ... 02319 ... 0'0393 
à je. 50'4. 44 198 ... ‘219t .. 'o36a rz 
i .. II 57°2 43 41] ... 'a163 ... '0331 
ve 12 3'9 43 TS... 2137 .., 'O30I 
9... 106 42 3U'1 .. '2112 .. ‘0272 
10 ... 17°3 .. 4L:54:5 .. '2088 .. '0243 .. 1'8 
II .. 23°99... 4I ITI .. '2065 .. 'O215 
12. 34 no 40 30'0 .. "2043 .- 0187 
I3 -- 368 ..' 397461 .. '2023 *o161 
14. 43°2 ... 10°5..., ‘9004... ‘0136... 2°0 
15. 49°5 ... 3 13'4 .. '1987 .. “OIII 
16 ... I2 55 . 37 24'5 .. "1971 .. ‘0087 
17 ..13 VB... 363424 .. '1957 .. 'O064 
18 .. T8 35 434 .. 'I945 .. "OO42 .. 2'F 
19 ... 13°7 .., 34 49/2 ae "1934 o 'OO2I 
20 .. 195 33 548 .. "1925 ... O'OOOI 
aI. 25°2 .. 32 59'2 .. '1917 ... 99983 
a2. 308 ... 3a 34 e. “IQIT .. 2 2. 23 
23 - 363 . Qt 49 .. "1907 .. ^" 
24+ 4U7 .. 30 $5 we CI9OS 2. 779931 
a3 - 470 ... 2 '4 .. "1904 .. '9919 
e 52°2 ... 5'].. "1906 .. ^ e 43 
a ey I3 573 9 27 477 71909 e. "995 
n. I4 403 .. 26 30 .. 'I914 .. "9885 
29 ... Ti. 25 08 .. '1920 .. '9877 
30 .. I4 II'g ...t23 58'a ... o'1928 ... 9' el A3 
47, Brook Street, September 5 LINDSAY 


Ineect Swarms 

IT may be worth mentioning in connection with Mr. J. Clarke - 
Hawkshaw’s ing acconnt.of the wonderful insect-swarm 
at Trouville, on Angust 12 and 13, that the two which 
com it were noticed in immense profusion about the same 
thne in the West of d. 

On the 13th ult. (which was one of the very few summer days 
of the season) I was driving with a friend from Exmouth to 
Budleigh-Salterton, on the” South Devon coast, when our atten- 
Hou was atarie iy usadas sd alie cu ie 
and ies) were over flowery margin of 
theroad, The butterfly was at ance recognised as the '' Painted 
Lady;" the moth was not determined, but from its general a: 
pearance; 1 companionship: ind all the cheumstances of thei: 
case, I have no doubt that it was the Pais . The swarm 
attended us, with little variation in the throughout 
almost rei er our jot e itane of fre miles and 
on reaching Budleigh we found P. corewi clustering thi om. 
the flowers in the brilliant little gardens facing the sea. x 

Along the roed the moth was in the profusion, the 
numbers being frequently so greet as to a perfect dend, 

The effect of the restless, irregular ‘movements of the- 
pon hosi iiie eeng pink wera at ethous, The 

es were, of course, less plentiful, bat thetr numbers 
must have been immense. They seemed to be finely coloured 
and in very perfect condition. 

The direcdo& in which the swarm was" travelling was not 
specially noted; indeed if food was the object sought it might 


ws 
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Bag- like Fabrication exhibited ay Sir Sydney. ‘Saunders’ 


: As mach the “ production of æ largo species of spider in Fiji” 
as a lady's silk dress is the ‘‘ production” of a worm in China | 
A large spider, of a genus common all over Pol and 
here also in New Caledonia (wiete ong de web mu D eate Dy 
the aborigines) produces a ys 
, when no work is go 'Jtho planiailons, the im- 

ported Islanders amuse ves wandering about 
the bush, armed with a frame-work of cane in the shape of an 
congue cons dise tos stick, This they twist and twist, 
ee webs, till it 1s coated, sometimes 
viscous fabric, They then untie the 

fastenings and draw ou! he ee when bag ‘becomes 


well be content to in the rich and pledsant pasturage in 
which we it. 
I may add that our observations were confined almost entirely 
to. tbs Rid flowery Dorcas Dr the road RU, HAM. the 
warm Shieh, excited our wonder was probably galya RR 
Column ate countias hort e | THOMAS 
- Budleigh-Salterton, September 2 


y “ Rag-Bushes "1 
A REMARKABLE Ín&tance of this custom existed (I referring 
a e Calne: ago) in Ceylon. . On the West on the 
w and Jaffna, at a place—the name of which, 
after so many years’ absence, L forget was a ast conection of 
-0 suspended to bushes w 
mla ont Ti wat y he mane of Rag Fae 
who had trevélled in thet direction: ] 
They wore maid to Do ofeeinga to thoi ure ee (who, In 
the midst of them, had a temple and sw), to epladi 
obtain her Pen seuss: ne anaes, ue o way, especiall 
oe velling (that road, horekeeper, ^ Malin,” 
tra ap . 
watered m pec ae gle the priest, 
md ed 
Sparta Dio that He wonld be conten. By deo perdi: iat 


eel, who, I fear, was an atheist after his merely 

the offended of the shrine, and to 

uode [stor ie the of his arm, told him that while the 
master or himself carried Miei be Ciel ooh ade Cer das v 

(a “! brass farden,” y fof, “ Kali," the leopards, or 


T soothed the trate old humbug- by hanging « strip of rag, 
which I carried in my pocket for gun-cleaning, on & branch, but 
y with a trifimg bit of silver—I believe this latter por- 

tion of an offering is u ee eee 





Trip to P), wherein I notice the impromptu butterfly nets . 
¢ by some sceiching the web of this spider acrow the 
loon oi a oen L. LAYARD 
Britih Consulate, Nouthea, July 5^ 


Observation on a Wind-Whirl 


WEHLI making magnetic determinations at Schell City, Mo., 
a wind-whirl of some violence passed near our tent, moving with 
the characteristic ard halting motions of the tornado. 
Its base was quite po , and about two feet in diameter, 
Unlike those soen last year, and described in NATURE about . 
‘a year ego, there were.no surface-winds enough to bear 
th voie waa collected omy at da veter carriéd up in’ 





Moltu had is tim Chat ai (ht. A wretched coolie travel- eid ade ning fe of A put Medie. 
along the road—one of - e class that sa the chief 
ling aoe el a ee the 


off by a leopard, He was rescued—how, I orget—and brought 

to the “' Rest-hoyse” where I was, but was so dreadfully lacerated 

abont the hips and lower portion of the body that he died in a 

few hours. E LAYARD 
British Consulate, Noumea, July 5 


__ Signalling by Sunshine! 

THOUGH I fear by the time this reaches yqu the subject will 
have been exha I send this ‘“‘note;” you can but 
throw tt into the paper-basketit not wanted. 

DE dear old friend Sir Thomas 


hay 
atthe top. It was then observed, also, that the dust column wes - 
hallow. Standing nieariy udet ii the bottom of the dust torami 
appeared Mbo an annala of dust surrounding a circular area of 
raa This area grow larger as tho dust was raised 
Taing aboot 1g or 20 feet wide when it was last observed. 
whirl could be observed half a mile, finally disappearing 
over a hill, 
This observation, in connection with the one given by me 
a year ago, has a very important bearing on the theory of 
** waterspouts " and tornadoes. AIWANCIS B. NIvHER 





Transportation of Seeda 


ALN a recent number of NATURE which has lately reached my 
hands, I observe a letter from Coneul Layard on the above 
his.cairn on the top of Table Mountain (3,800 feet) was ninety- 
five miles distant. : m am 


old ‘friend, Admiral Trotter, used to converse from . 
Admiralty House, Stmon’s Bay, with friends sta at “Kalk” 
ay ee ee ei : » LAYARD | 
Mig Cas fa = 


S5. ive oe 
EXC aay noted «bere. was retiring fro 
Grahams Town orga bar limi gl ie y 





opportunities of observing these animals in use of 
formidalje wea In the act*of seirure the whole jaw is 
toa (varying according to the size of the fish) 


of yon ere ey Tram Bir ^e Mer of several inches, the innermost teeth coming into position erect 


fun, sent a ar tiro down to the stoar. 


= 





ly presented to its 


i perform operation 
jaw, it 1s easy to observe the action of the rows of 
Kesala, Bantam, Java, July Hxwxv O. Fornrs 


A Lunar Rainbow 


September 3, at 10.40, & lunar rainbow 
airfechan, in a north-west direction, 





A Habit of Cattle 


Iw the colony of Natal the cattle have an 
for bones. 3 


‘or perhaps more correctly speaking, 

a ren the with the tongfe: ` T have not heard that 
have the same habit in the o colonies of South Africa, 

but I heve been told that cattle exhibit the same taste in some 


parts of South Australis. 

In Natel there is, I bellere, a of chalk and limestone 
in the formation, Will fact account for the 
habit? cattle lick bones in seafth of Hme? 


Can any of your readers account for this strange taste in 


-cattle ? 
I mention that horses and other herbivorous animals in 
Natal do not exhibit the same taste. H. C, Donovan 
Delagoa Bay, July 20 ; 





THE AUGUST PERSEIDS 
HIS remarkable meteor shower recurring annually 


oa Augant 10 is looked for every year with increasing 
diligence. To Quetelet belongs the credit of having first 
(mn 1835) ascertained the of its maximum display, 
the month of August had long been known as one 
which there was an abundance of falling stars. As early 
as 1762 Muschenbroek, in his work on “Natural Philo- 
sophy," stated that, according to his own observations, 
‘there were more shooting stars in August than at any 
other period of the year, and his remark is perfectly true 
ied to the first half of that month, though it is ques- 
tionable whether the last half of August bear com- 
with that of July, when meteors fall very plenti- 
y, and constitute a periodical display of ial note: 
on the 27th-31st. Since Quetelet determined the date of 
the Perselds, they have been expected every year with 
great Interest, and from the time that Heis first began 
systematically to register the paths of meteors (nearly 
half a century ago) to the present day, observers have 
continued to record -the successive a itions of this 
prominent star-shower, so that multitudes of its meteors 
are now accumulated in the catalogues of British and 
foreign astronomers. 
` These Perseids appear to haye belonged to our system 
at avery remote epoch, and to have observed in 
considerable intensity as far back as the ninth century of 
ourera. They form a continuous ring or zone of particles. 
The stream may vary.in age inpr redd say, the 
particles may be very unequally ibuted along the 
orbit, but it seems unbroken and manifests itself every 
year with more or less intensity from its accustomed poin 
yielding many «bright meteors of great swiftness, an 
almost invariably accompanjed by phosphorescent streaks. 
It was from careful obseryations of. the Perseids that 
Schiaparelli, in 1866, was led to his theory of the connec- 


‘same nigh! 
| rab: t may be mentioned as a curious anomaly, 
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tion or identity of comets and meteors and the first 


-orbital coincidence found was that of the Perseids with 


Comet III. 1862, which seems to have been fnerely the 
nucleus or condensation of the particles forming this 
remarkable meteor system. 

duco annuaire. or s eee da Chee aod 
escri various observers, when compared together, 
show cep certain years the display is exceptionally 
brilliant ; ip others it is far less imposing. Eduard Heis, 
at Miinster, counted 155 meteors per hour V ye 10, 
1863, yet on the same night in 1867 the figures fallen 
to 24 per hour. He gvfs the follówing us te amiy 
numbers derived from observations between 10b. 
I2h. at several stations in Germany on August 10 in dif- 
ferent years :— 


Year, Station. Hourly | var —— Sw Hoy 
IB41 .. Aschen .. .. 47 1863 ... Münster — ... 155 
1842 ... Aachen... ... 1863 ... Gaesdonck ... 215 
1847 .. Aachen... ... 55 | 1863 .. Peckeloh  ... x 
1850 ... Aachen... ... 37 | 1864... Ggesdonck ... I 
1852 ... Münster... ... g 1864 ...Rom  .. 63 
1853 ... Münster... ... Fed 1867 ... Münster — ... 24 
18 . Münster... ... 1867 .. Peckeloh | ... 39 
1861 ... Minster ... 78 | 1867 ... Pa 44. 
1861 ... Gaesdonck 102-| 1871 ... Peckeloh 93 
1861 ... Peckeloh 102, | 1872 ... Rom e 604 
1861 ... Rom 89 ! 1874 ... Rom we IIO 


Maximum in 1863, minimum in 1867 and 1850, There 
were also many Perselds if 1839, when Heis counted 160 
per hour. Tbe lays of 1863 and 1871 were of consider- 
able intensity. n August Io, 1863, gh, to 13th, Heis, 
assisted by several other observers at Münster, 

the paths of 602 shooting stars, and at Gaesdonck on the 
563 were recorded between 9h. 17m. and 


showing how much “personal equation” may have to do 
with the estimation of meteor magnitudes, that at the 
two stations referred to, the meteors were classified as 


follows :— 
Number 


Minster, 224 226 15I 300 601 
Geesdonck ... 37 84 442 158 563 


The Münster observers evidently overrated the magni- 
tudes to an enormous degree. ' , i 
The display of 1871, though less decided than in 1863, 
was still-a very rich return of these meteors. On August 
10 in that year, Signor Bassani, at Cosenza, in Italy, 
assisted by Signor Savani, counted 674 meteors from 
to 16h, and at Boston, Mass., Messrs. Sawyer and 
sky from 10h, to 15h. on the 


ol 2 occurred at intervals of 
eight yeara, There had been considerable showers in 
1839, 1847, and 1863 and he pointed out that a similar 
manifestation was due in 1871. -In that year we had, as 
already described, an unusually numerous return of these 
meteors, and if the suspected periodicity held good, there 
would be another rich shower in 1879. Perhaps on that 
account the Perseids of the present year were anticipated 
with a little more than brdinary interet; bids decas of 
August 10 was generally overcast in Eng. ough at 
several stations a few meteors were discerned through 
breaks in the clouds), and thys the chief display has 
escaped us, though we may yet receive favourable reports 
1 See his-'' Meteors, Aerckises, and Falling Stara,” p. 159- 
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from foreign observatories. The nights of August b and 
1I were p clear; and a few observations were ob- 
tained. . h. Corder, in Essex, saw 166 meteors on 
the 11th, between 9.30 and 15.30, and found the radiant 
point very distinct at 45° + 57, On August 4 a few 
meteors were seen from one of the earlier radiants at 
33°-+ 51°, and on the 6th from another at 36°-++ 58°. On 
the gth he watched from 9h. 3om. until 13h. seeing only 
33 meteors (23 Perseids), but the moon was yp and there 
were afew clouds. On the roth it was cloudy except 
between 12-12.30, but a few meteors were seen later, in 
all ai, 18 being Perseids. The horary number cannot 
have been much over On the 12th in 2h. he recorded 
22 meteors (14 Perseids) Two fine meteors were seen 
on the roth, the first, at 12.25, gave a vivid flash low 
down in Cetus, but only the streak was well seen. It was 
-one of those instantaneous meteors often seen amongst 
the Perseids, Another was noted earlier (at 10.30) in 
Ursa — Sirius, and leaving a fine streak. E 

At Welling, in Kent, 50 meteors were counted by two 
observers from I0,1§ to 11.15. 

At Debenham, Suffolk, on A t IO, I2 meteors were 
seen between 10.30 and 11.5, but the sky was much 
clouded. On the 11th, 10 to 11.30, 95 were recorded by 
one observer. These figures indicate a somewhat numerous 
return of the Perseids on August 11. The radiant point 
was deduced as at E uv > i 

At Blackheath, S.E., Major Tupman found the normal 
radiant at 45° + 56° on August 11, and describes the 
Perseids as a poor display between 10.15 and 12. 

At Bristol, on August 9, 33 meteors were seen by the writer 
between 9.30 and 12, but there was much interference from 
‘clouds. On August 11 20 meteors were noted in the half- 
hour ing 10.10, and 15 of these were Perseida. 
Radiant point fairly well defined at 46? -]- 58°. 

It will be seen that the four determinations of the radiant 
here given almost coincide at 454°+ r5 and the 
meteors to have exhibited an exact and distinctly marked 
centre of divergence this year. Mr. Greg's average posi- 
tion for the Perseids, derived from a large number of 
former observations, Is at 44° + 56^, and the writer found, 
in 1874, 1876, and 1877, a sharply defined radiant at 
43° + 58°, bat has more recently detected the existence of 
two other simultaneous showers from y and y Persei. 

Signor Denza re (Gasetta Piemontese, A 27 
and 28) that a total of 1,155 shooting stars were observed 
on the nights of August 9-12 at seven Italian stations, 
chiefly at Volpeglino, by Signor Maggi and his assistants 
The greatest number were recorded on Augustir. The 
Italian observers also succeeded in registering 295 meteors 
on twelve nights in Joly. 

The apparent diffusion of the Perseid radiant point, often 
noticed by observers, is explained by the activity of many 
concomitant showers. Observations of the paths mu 
foreshortened and close to the centres upon which they 
converge are the best to rely upon in getting accurate 
radiants, The vast number of Edi or ennen 
porary systems in operation is shown by a discussion o 

a portion of the mass of observations which have been 
cdllactéd on the night of August 10. There are certainly 
more than 6o distinct meteor streams visible on that 
single night alone, and evidence of many others whose 

Jeness allows them to elude discovery. The extreme 
tenuity of some showers is such that no indication of 
their existence may be detected. in a persistent watch of 
several hours’ duration. 

The true Perseids are characterised by the swiftness of 
their flights (the theoretical bolic velocity being 38 
miles per second) and by the bright and often enduring 
streaks left in their courses. They are sometimes v 
brilliant, ending in flashes of remarkable lustre, an 
Macer E f Hence th 
unerringly to the point of space whence they are 
dice They may be most favourably seen in the 
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morning hours, when the radiant has attained consider- 
able altitude ; and the observer should take up a position 
commanding an uninterrupted view of the north-eastern 
constellations, 

The limits of duration of this shower have not been 
definitely ascertained, but very few Perseids are visible 
before August 5 or after August 15. Itis certain that they 
open as early as Au 5, because Hess, in 1864, saw a sta- 
tionary meteor on date, as brilliant as Venus, exactly in 
the radiant point at 44° + 57°. None of the real Perseids 
are visible as late as August 21, 22, or 23, for of many 
shooting-stars seen on those dates this year, not one could 
be certainly attributed to that stream. It was formerly 
considered probable that the shower Began at the end of 
July, but from the paths of hundreds of meteors recorded 
by the writer at Bristol during this epoch, there is little if 
any indication of the true Perseidradiant point. There is, 
however, & very rich display of ak streak-leaving 
meteors from a point below Persa, or more exactly at 
B E DE KO DR old Perseids have been ain 

oun and given that shower ana nt duration 

"beyond the nad limits, AO 

n addition to August Io there are other nights in that 
month when shooting- should be looked for and their 
deg firi tari and ts ascertained. Large meteors 
have recorded in exceptional frequency on the 19th- 
20th and 22nd, and a series of three fine nights, occurrin 
consecutively this year, on August 21, 22, and 23, enabl 
the writer to obtain observations as follows :— ` 


Te M 
hours. mon. Sky. 


1879- h. m. h m. 
Clear ; stars 
Ang. 2I ... 9 30-13 JO ... 4 68 brilli 








ns 22..9,0-I5 15 .. 6l] .. 70... Partly cionag, 
n 23...9 15-338 0 sl .- 73 | eon ad E 
Aug. 21-23...9 O-15 I5 ... 16 ...aII 


Not many meteors were observed, but three of 
them were as bright as Jupiter. On the night of August 
22 there was slight interruption from clouds, and the 
watch sustained for 6} hours under such conditions was 
not equivalent to more than about 5 hours of clear sky. 
Of the 211 meteors seen, no less than/ 52 belonged toa 
splendidly well defined and rich shower of Draconids 
from a point at 291? -- 60^, which thus apparently consti- 
tutes a ial display at this epoch, and one of more 
than ordi importance. On August 21, 21 of its 
meteors were seen ; on August 22, 11; and on August 23, 
20, They are slow-moving, bright meteors, sometimes 
trained, and almost invariably with short paths, The 
maximum occurred on August 21, when in $ hour before 
10.15, 9 of the meteors were traced, though, singularly 
enough, during the next hour the radiant gave no visible 
sign. Ít is not a new system, for the same shower has 
been seen by many observers, and is No. 78 of Mr. 
Greg's Catalogue of radiant points (1876), in which the 
centre is given at 282-+60 (12 obs.), and the duration 
from June 28 to August 25 (7). Major Tupman detected 
it in 1871, on August 20-25, at 280" -- 58°, and Corder, in 
1877, saw 11 meteors from 307? + 65°, on August 17, which 
may have been another manifestation of the same stream. 
In future these Draconids should be anticipated a$ 
a rich and interesting periodical display. Though none 
of the true Perseids were visible on August 21-23 this 


year, there was a moderately ig shower near a Persei, 


‘at 45? -I- 47^, giving bright Swift meteors, with streaks, 


and other ra points were indicated in Perseus at 
61? + 50° and 62? -+ 35°, but no shower derived from the 
2II meteors seen on À 21-23, would bear any com- 
parison to that of the Draconids referred ‘to. 

Thg night of August 24 was overcast, but on August 25, 
before midnight, 14 meteors were seen through openings 
in the storm-clouds, There were four Draconids,.two of 


~ 
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which were brilliant; One was observed in the twilight 
and moonlight at 8.30 vertically in Delphinus, and 
the other, at 9.57, was as 
succession of three outbursts. Path from 79° 4-76? to 
89°-+67°. There was a vivid flash at the end point 
which many persons who did not see the meteor itself 
mistook for lightning. De W. F. DENNING 


OUR ASTRONOMICAL COLUMN 


BieLa’s COMET.— In the actual uncertainty with regard 
to the present condition of Biela’s comet, the importance 
of an exhaustive survey of the eastern aky during the dark 
mornings, f.s., the moonless mornings, of September and 
October, can hardly be The comef may 
possibly have been so disintegrated by this time that 
nothing further will be seen of it as such, but there must 
remain very doubt as to such g the case. 
According to M. Otto Struve's observations of the two 
heads in 1852, their diameters were still considerable, that 
of A being wards of 20,000 miles, and. of B 37,000 miles, 

brightness of the latter was equal to that ofa star 

of Argelan: cane eens See sects 
ie ean most promising o not 
no READ can ues BU ER TUAE OF bee ee 
PEE ee ie oe 
in annes of declination between prey dors cule t 
likely to insure coin justifiable conclu- 

Fuga 


Wihnecke, we believe, is in possession of a 6-inch refrac- 
tor, mounted as'an ''Airy's orbit-sweeper," and if the 
comet, or what remains of it, be still moving in the old 
orbit, Du penc ale Ve deed oat egy utmost 
value in the examination of the or ius for 
the Lad or dates. But if the or jt has sensibly 
further perturbation, the effect ‘of which is 
unknown to us, the necessary survey of the heavens 
ee IT ELI ST, 
that our only resource appears to be,as we 
in a welkorganised scrutiny of that portion of the sky 
wherein it is poesible the comet pee be situated, and 
there is yet time to provide for this, ts have 
not been already made at those ebai which are 
occupied ‘with cometary observations, To indicate the 
portion of the heavens in question, we subjoin the comet’s 
laces for the dates of new moon in September and 
Deter according to different assumptions as to its 
distance from the perihelion, with similar places for five 
days subsequently :— . 


comet's present state or position. Prof. 


September 155 > September 20'5 
Days from RA — DeL Diet, | RA. Decl Dist. 
O .. 144°3 t 9°33 a 160 | 1498 t 83... 1°56 
—IO .. 137°5 ... 12°... 1°47 | I40'O ... II'7 ... Y'4I 
—20 ... I30'1 .. I6'3 .. 1°33 | 1327... m 127 
—30 ... I22'O ... los. I'20 | I2475 ... we I'I3 
—40 ... 1198 ... "4... ro8|1Isr. .. I'O0 
—50 ... IO23 ligaga 1. 0°98 | 103°8 .. MP . 0'90 
October 15:5 T ip pi iv 
+20... 1705 ..— 3°2 ... 1°65 Be eom hh ww 10760 
410 .. 165°T ...— O76 ... 1'47 | 1675... - S ... 1'42 
O .. 15972 «+ 24'5 .. 1°29 | 1617 ...-- 12... 123 
—IO ... 1528 6:4 .. I'IL | IHG ee 4'9 ... Y'O4 
—20 ... 145°5 IO'7 ... O'ga nis m 93 ves 0'85 
| =30 a. 1367 ...416°5 .., 0'75 | 139° ... 15 . 067 


THE CLUSTER ABOUT x CRUCIS,—-In a communication 
to the Paris Academy of Sciences on August 25, M. 
Cruls, Director of the Observatory at Rio M Ne 
oe on com the present appearance of the 

Nes, Des with the map and observations 
ARE by Sir. Joba ‘Herschel, he finds notable chan 
confirmed by detailed micr ical measures whi 
intends to publish. Thrée double stars are found to be 
certainly in orbital motion, &nd there is a rectilinear dis- 
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placement of the star near the red one, M. Cruls also 
mentions that he has registered a star 6'5m., which he 
believes has not been previously remarked, and which he 
suggests may be le; it follows BAG 4308 
Lacaille 5293 by 1m. 4°268., and is south of it, 4 
according to Mr. Stone's position of hia str dor. d» iA 
the place of M. Crul object for the same isin RA, 
12h. 447m. 58'528., N.P.D. 149° 43' 110, e notice that 
the ces given kin ares AURA reci the 
same as the differences Lacaille 5288 and 5293, 
though that in declination appears to be in the wrong 
direction; thus, Mr. Stone's catalogue of RICE 
the position of ue with reference to 5288, 

+ 1m. 4729, in Decl + 4’ 104. Is it possible that 
there can be any confusion here? Mr. Stone has not 
observed a star in M. Cruls' place. 

This cluster is Æ 3435, Per Sir John Herschel'a 
micrametrical details relative to 110 of its components, 
will be found at p. 17 of his Cape volume; it is remark- 
&ble for the various colour& of the stars, an attempt to 
illustrate which is made in the last edition of Chambers's 
** Descriptive Astronomy." 





GEOGRAPHICAL NOTES 


THE news of the arrival of Prof, Nordenskjöld at 
Yokohama on the evening of September 2, will have been 
received with satisfaction „by the whole civilised world. 
The long-looked for solution of the problem of the 
North-East Passage has thus been practically accom- 

being imprisoned in the ice near the 
shuctshe settlement for 264 da ays, viz, from September 
de RE M ee the Va (ga was at last released, 
and passing the Cape, Bebring’s Strait,-on July 20, 

entered St. Lawrence Bay, which may be said to beer 
part of the Pacific Ocean. Crossing to Port Clarence on 
the American coast, a short stay was made th and 
then the Professor re-crossed to Komian, while the 
time dredging operations were made, the form- 
ation of the sea-bottom at this spot g particulerly 
interesting on account of the meeting of eens from 
the Arctic and Pacific oceans. No doubt the Vega will 
bring home a rich collection of specimens. The voyage 
was then continued, and after touching at St. Lawrence 
Island, Prof. Nord jóld visited Behring's Island, off 
the east coast of Kamt where he received the first 
m mm inr aes iE the resident agent of the 
It was here that the professor 

E a the the fo 


Tea GF kha gigantic marae 
animal Ayiiza slelleri.! Oa NEM. ier ho 


island and ‘confined pad aioe ht towards On the 
31st the ship encount a severe n wbich ali which the 
maintop was struck by lig W. slightly 
injured several of the crew. further accident 


the Pega anchored at Yoko chon 10,30 P.M. on the and 
inst, where she will remain for a fortnight. No deaths 
tcok place on board since the vessel left Sweden last 
summer, and thus the pA pinos liberality of Herr 
Dickson, of Gothenburg, w lied the means for the 
spirited enterprise of Prof. Nordenskjöld, is- by the 
complete success of the latter deservedly rewarded. 

In the August number of Petermann’s Mittheilungen 
the narrative of journeys and vo to Siberia is con- 
tinued, with a map showing the most recent voyages 
through-the Kara Sea. A special map has also been 
issued in which a portion of the course of Nordenskjöld 
in the Vega is laid down, The new coast-line of North- 
East Siberia is also laid down from the data supplied 


se ees, 1744 and who found the 
sie parent 


e 
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by the Italian naval officer, Lieut. Bove. Apropos of 
recent troubles between: Chili and Bolivia is an article, 
with map, on the desert'of Atacama. Among the infor- 
mation in the Monatsbertcht are a number of important 
data as to the heights of vs various places in Japan. ` 


AT the last annual m of the Swiss Alpine Club the 
following resolutions were adopted :—(1) The club deter- 
mines for six years the field of its excursions as follows :— 
The high Alps between the cantons of Berne and Valais to 
te ored from west to east in three parts: the Lenk 
with its" neighbourhood, the Blumlis-alp, and the glacier 
of Aletsch and the Jungfrau as far as Grindelwald ; (2) A 
series of lectures beo ed for the guides; (3) 
central committee will all interesting d 
collected until now as to the motion of 
bibliographical notes., on former ‘publi 
subject. ane 

S aoe new number” of the Geographical Society's 
mon dT penodi contains Mr. Keith Johnston’s 
** Notes Trip. from Zanzibar to Usambara, in Feb- 
ruary and March, 1870,” illustrated by an excellent little 
map, which has been reduced from the a ere drawin 
sent home by him. These and the other rep did 
maps connected with his preliminary wor Sidi published 
in g ious number, were, as the editor very truly 
p UR “a sure promise of great things to come when 
he should As traversed the. unknown regions of the 
interior”! show Ty ME Johs y how great a loss geo- 
graphy hass sustained n's premature death. 
otes on irse ES [pe collected during = 
same journe y Mr. J. Thomson, the geology eng ; 
naturalist o ‘the East African ion, who now 
taken Mr. Johnston's place. e "Lecture on the 


ots 
on this' 


.Gf the Flora of the European Alps" by Mr. john 
F.R.S. les a considerable portion of the 
E num umber, © -geographical notes do not this 


month contain anything yery striking, but some of them 
are good; especially those relating to CoL Grodekof’s and 
M. Oshanin’s pens and to the exploration of the 
River and Count Szechenyi’s further attempt td 

reach Lob-Nor from China. We would also call 
cular attention to the obituary notice of Mr. Keith uhi: 
ston. The rest of the number is S EC did with 
Ew address in the Geographical on of 

British Association, 


kie to the often -ventilated plans of a 
sea in the great Sahara has been recently made by the 
Governor of the State of Arizona, in arth America. It 
is that a short canal ahoulabs constructed which 
would admit the waters of the Pacific to a large and low- 
lyi area of land situated between Arizona and Southern 

ornia. The district is quite a desert at present, and 
is believed to be the bed of an ancient lake. -It measures 
some 200 miles in length and 50 miles in breadth; its 
level is estimated to be about 300 feet below that of the 
Pacific. Its western boundary is at only 45 miles distance 
from the Gulf of California, and as on where the 
canal would have to be built, there is already a lake of 
2o miles legs he length i of the actual canal would be 
reduced.to 2 cost of the undertaking would 
amount to about 200,0004, and the work could be com- 
pleted in six months, The importance of an undertaking 
* ofthis kind need not be pointed out, 

Wy learn by telegram from New York that Commander 
Lull, U.S.N. has read a paper before the American 
Sciénce Association, on his recent explorations in connec- 
tion with the proposed ship-canal through the Panama 
Isthmus. He considers that thé only practicable routes 
are those wid Ni and Panama, and that locks- 
be indispensable. . Commander Lull gives a decid 
preference to the Nicaragua route. . 

THR last number of the {svsstia of the Russian Geo- 
graphical Soclety contains much interesting information 


as to the meetings of the: Society and of its'sectlons. 
Unhappily, ali the proceedings are Tron as we do not- 
find anything more recent than from February 6 to May 


30 of lasP year. It is a pity that the Society does not 
publish its interesting proceedings immediately after the 
meetings. 


M. HoEVERT has undertaken a valuable work, the com: 
pilation of AS ee bibliography of all works relative 
tothe geography of Russia published til now. He has 
already finished the revision of the libraries of the Geo- 
graphical Society of the Academy of Sciences (which re- 
ake ali Russian works published), and of the General 

WITH a view to turning the island to profitable accoun 
a Saghalien Fishing Association has-been established 
under licence from the authorities at St, Petersburg, and 
vessels for the purpose are being built or.chartered in 
Japan. The business is expected to prove a very lucrative ! 
one. 

Mure cones to e S. Martini, whilst- on its way to to 

plies to Italian African expedition 
een atta ed by the Somalis tribe and robbed of aun its its 
merchandise at a distance of some six days march, from 
Zeila. 
. 
NOTES 

THE eighth general meeting of the German Asironomical 
Society took place at the lecture hall of the Royal Academy of 
Sciences at Berlin on the 5th inst., under the presidency of Prof. 
Kruger, Director of the Gotha Observatory, Numerous guests 
from: England, France, Belgium, Holland, Russia, Sweden, 
Denmark, and Austria were present. The Minister for Public 
Instruction, Herr von Puttkammer, welcomed the assembly in 
the name.of the German Government, We shall refer to the 


~ 





-meeting in a future number. 


A SWART shock of earthquake was felt in the neighbourhood. 
of Szegedin (Hungary) on September 3. 

AxN announcement mado by this Society of Arts atii that tho 
Society offers the Fothergill gold medal for the best means of 
protecting ships from loss by fire and by sinking, gnd « silver 
medal for the protection of ships from either calamity, — 

A PAMPHLET containing a collection of necrological notices 
of the late M, Victor Masson, formerly principal of the eminent 
Paris publishing firm, has recently been published in Paris. Tho 
deceased died at his country house of Chanmgne (C&te d'Or) on 
May 3 last, at the age of seventy-two year His name was 
well-known in all scientific circles as he held the highest place 
among scientific publishers of the French capital Personally he 
was greatly esteemed by all who knew him, his relations with 
men of science were ever of the most liberal, friendly, and 
upright character, and the care and elegance with which he . 
brought out the scientific works entrusted to him always deserved 
special praise, 

On the 25th Inst, the Pompeii celebration, to which we referred 
some time ego, will take place. The director of archseologicai 
excavations in Italy, Prof. Michele Ruggiero, will deliver a 
historical address to the assembled guests in the basilica of the 
ruined city. Hereupon.he will lead them through tho entire 
ares hitherto laid bare, and afterwards some excavations will be 
made in presence of the guests, ` 

THE Clothworkers’ Company have voted 3,500., beyond the 
10,000 prefiously voted, to cover the complete coat of that 
portion of the buildings of the Yorkshire College of Sclence, 
Leeds, which will be required for the teaching of the sclences 
applied to the textile industries and dyeing. They have further 


„agreed to maintain the buildingy and the operations in full effect 


rae emen OR ur CN SEE 
1,200/, per annum. d : ae 
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Pror. A, H. CHURCH commences a course of ten lectures on 
the Chemistry of Foód next Monday, the 15th inst, at five 
o'clock, at the National Training School for Cookery, Exhibition 
Road, South Kensington. Mr. Church has been appointed 
Professor of Chemistry at the Bedford College (for ladies), York 
Place, Portman Square. : 

Tax sixth Congress of Russian Naturalists promises to be 
very Interesting, not only as to the scientific communications 

but also as to its practical results, It is proposed to 


form a permanent Commission of representatives of all Russian , 


scientific societies for the exploration of little-known parts of 
Rusia as to thair natural history and geology, with the special 
aim of the applications of sclence to &nd mi 
industry. Another Commission will be nominated for the diffu- 
sion of science among the masses of the people by means of a 
series of systematical lectures, A group of Russian explorers of 
the North proposes to form at the Congress of Naturalists a 
special section for all questions connected with the c 
of the North of Russia and Siberia. — s 

THE Courier de Tlemcen (near Algiers) describes an interesting 
if somewhst fabulous discovery. It states that some miners 
occupied in blasting rocks in the? vicinity of the picturesque 
cascades, discovered the entrance to a cave, the floor of which 
was covered with water. THey ventured upon the subterranean 
river on a raft, and followed it for some 60 metres’ distance, when 
it disappeared in a vast lake, Here the vault of the cave was very 
high and covered with stalactites, In many parts the miners had 
to steer their raft between colossal stalactites which reached down 
to the surface of the water; eventually they reached the end of 
the lake, where they noticed a canal extending towards the south, 
and into-which the waters of the lake flowed. . The workmen 
estimate the length of the lake to. be 3 kllometres, and the 
breadth about 2 Kilometres. They bronght out a quantity of 
fsh, which, they say, surrounded the raft, and which were found 
to be blind, - 

Tux optical structure of ice forms the subject of & recent 
paper by Herr Klocke, in the Newer Fakrbugh fiir Mineralegis 
(1879, p. 272). He confirms M. Bertin’s observation, that in 
formation of.ice the optio axis of the crystal is placed at right 
engles'to the surface whence the cooling proceeds ; and this was 
the case with water at reat in a freezing mixture. Only the içe- 
flowers which first cover the sides of the vessel have their princi- 
pal axis parallel to these. M. Bertin affirmed that the first thin 
ice-layer forming on water which freezes in an open vessel in 
cold eir las a confused crystallisation, and only after thickening 
takes & determinate orientation, Herr Klocke differs from him 
here. He shows that the first needles shooting over the surface 
are formed parallel to the principal axis, and that then ice-plates 
are added to their aides, whose optic axis is at right angles to the 
surface of the water, In the enlargement of these lateral plates 
to the tabl of ice extending over the whole water surface, this 
-orientation is preserved from the commencement, Tables of ico 
quickly formed under disturbing influences or in great cold, as 


also various plates of sea-ice, showed, on the other hend, aggre- |. 
imiles apart, It is considered that up to about five miles distance 


gite polarisation, Various other observations are described 
Wi hear that the prellininary operations for opening the coal- 
mines br the Kaiping department of the' Chinese province of 
Chihi, to which we have before referred, are proceeding satis- 
factorily. From borings made last-Winter it would appear that 
six seams of good coal.can be reached, and the construction of 
two shaftehas been commenced. Good clay has been found 
close at hand, fram which bricks will be made for lining the 
lower perts of the shafts, the upper portions being faced with 
stone already prepared for the purpose. Machinery and some 
miners were shortly expected to arrive from Europt, and the 
rock would then be rapidly pressed forward. 
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. -THE temperature of the polar extremities of carbons giving 
the electric light has been recently investigated by M. Rosetti 
(Fourn. de Phys, August), using the same method and instru- 
ments as he used in measuring the temperature of the sn. (The 
face of & thermo-electrig pile is placed at suitable distance to 
receive rays from a radiating surface of determinate sire, and thd 
thermal effect is measured by a very sensitive Wiedemann ro- 
flecting galvanometer ; the temperature ts deduced by means of 
a formula previously established.) We give, briefly, the authors 
conclusions :—(1) The positive carbon pole, at the moment of 
production of the light, hes always & higher temperature than 
the negative. (2) These temperatures vary according to varjation 
of the current’s intensity. (3) They are higher the smaller the 
radiating surface, provided, of course, tt comprises the extremity 
of the point. (4) For the negative pole the minimum tempera- 
ture was 1,910° C., the radiating surface being large and, in 
part, of small brilliency ; the maximum 2,532" C., the radiating 
surface being half the preceding, (5) For the positive pole, the 
minimum temperature was 2,312", the carbon being very large 
and the radiating surface very extensive; the maximum 3,200" 
when the carbon was thin and the radiating surface nearly s 
quarter of that corresponding to the minimum temperature. (6) 
We may consider the temperature of the extreme negative polar 
point ax equal to 2,500"sat least; that of the positive polar 
extremity is not less than 3,200". 


applicant. The attendant responds, and No. 2 then says, 
. Connect me with No. 6,” The shifting of a pin effects 
and Nos, 2 and 6 are left to communicate with 
other, i 

two stations, And so with any other 
Of course only one station can be connected with 


thes NOORS OF DOWET : End in nexchica n DA BOVE sytem 
eventfive miles would probably be found an exception 1 dI RE. 
‘The utility of the system seems fully demonstrated, and we may 
look for an extensive application of it in our large towns, ' 

Tux common form of speaking telephone relies for its action 
on currents of electricity developed in helices byethe varying 
strength of magnetic induction when an armature moves in the 
magnetic field, A second genus of telephone is that which 
Edison has developed out of his motograph, and which depends 
solely on the Varying friction bet Ween two surfaces, one of which 
isan electrolyte, when a varying current is passed between them. 
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Prof, Dolbear has recently (Xara. of Franki. Tast.) described a 
third ‘genus of telephone quite unlike the other two. A short, 
straight ber electro-magnet is furnished with a crank, so that it 
_ may be rotated within its coil. Lying on the poles are the ends 
of a bent armature (of horse-shoe form), the back of which is 
fastened to & plate of mica, or paper, or thin fron, mounted as in 
ordinary receivers, so that any moton of the armature poles 
will be imparted to the plate. When & current traverses the 
bobbin, the straight bar becomes a magnet, with strength 
proportionate to the strength of the current, and the arma- 
ture adheres to the poles of it with a certain strength of ad- 
heslon ^ Now let the crank be turned slowly, and the adhesion 
„of the agfbature will result in stretching the plate, and the ces- 
sation of: the current will let the plate regain its former position 
through it» elasticity, A varying current will result in varying 
adhesions and consequent vibrations of the plate, and talking 
may be plainly heard with an instrament constructed thus. Prof. 
. Dolbear calls it the Rataptone, Of course there are various 
ways in which the principle may be utilised. 

Iw the last number of the Astrememische Nackrichten Dr. 
Hermann J. Klein, of Cologne, -publishes some further remarks 
regarding the new formations near’the lunar crater Hyginus, 
which were first noticed by him, and about which there has been 
so much discussion in astronomical cittles of late, Dr. Klein, 
after giving some valuable selenographical details (for which we 
must refer our readers to the serial mentioned), observes that for 
the present it must remain undecided whether the new formations 
near Hyginus are due to volcanic actlon, As far as his know- 
ledge extends, only one observation of lunar changes may be 


- ascribed to phenomena of a volcanic mature. This observation 


was made by Schröter and Olbers on July 2, 1797, and referred 


.-to a mountain, V, in the Mare Vaporum. The mountain was 


f6und to be 3,450 feét in height, and has never again been seen ; 
it was probably only a mass of vapour, Almost at the very spot 
where this mysterious object was observed a crater is now 
visible; Dr. Klein is of opinion that at the surface of the moon 
masses of yapour are formed now and then and are of consider- 
able duration, and he lays particular stress on the fact that fo: 
certain processes taking place upon our satellite all analogy with 
terrestrial phenomena is completely wanting. As an instance he 
points to the occasional occurrences at the double crater Messier. 
by observations of this formation, from Gruithuisen down to 
Schmidt, and who have themselves for some time observed the 
crater and its appendages, will own that here they stand before 


: an unsolved enigma, and that, for the present, at least, it is the 


wisest course to abstain from any attempt at explaining the 
wonderful phenomena which are taking place in those regions, 
Tue Austrian geologists aro very busy at present with the ex- 
cavations which are being made in the Moravian caves of Stam- 
berg and Brinn, A few miles from the latter town the cele- 
brated Vypustek cave is situated. This is now being Investigated 
by order of the Imperial Academy of Sciences of Vienna, and 
has been repeatedly visited by Prof. von Hochstetter, The Im- 
perial Museum at Vienna has quite recently received a collection 
of bones of the cave-bear, of the caye-hysna, and of other pro- 


=o Hletect- f ld» ufui Vy pubuck Cave. 7 


Im a recent number we referred to the tides observed in the 
ambterianean waters of & coal mine at Dux, Bohemia, A 
e smiley phenomenon is reported from America, where it was 
" observed [nan artesian well some months ago. A Vienna 
geologist therefore recommends that observations should be 
Inade-at the artesian wells in Europe, to ascertain whether 
similar phenomena would show themselves, 

- Ín an article in the August number af the Entemaogist’s 
Monthly Magaxine, on tho recent abundance of Venessa cardi 


over a great part of Europe, Mr. McLachlan suggests that 
possibly ‘‘ the insect may be able to rest quiescent in the perfect. 
state over series of years, until the accumulated mumnbers 
y wake up." 

THX Russian Commercial and Technical Societies propose to. 
send to the Berlin International Fishing Exhibition several col- 
lections of living fishes and detailed descriptions of the fishing in 
Russia. 

IN the last (Angust) number of the Anwali di Chimica appii- 
cata alla Medicina of Dr. G. Polli of Milan, an interesting note | 
by Dr, Finardi Sante of Salara (Rovigo), reports the discovery 
of a new method of conserving chloride of lime unchanged, f.e., 
free from carbonate or moisture, It consists in placing into the ` 
jars containing this substance's small vessel containing a mixture ` 
of salicylic acid and salicylate of potash, then cloaing the jars 
with a non-porous stopper and preserving them in the dark, 

We have received the Anuario dw Observatorio de Madrid for 
1876 and 1877; it contains much useful astronomical ang ` 
statistical informaHon. We have also received the meteoro- 
logical publications of the same observatory for: 1875-8 these 
we hope to notice at length. 

DUZIKG a thunderstorm at St, Cergues, in the Jura, the rare 
phenomenon known as St. Elmo's fire was observed. <A pine ` 
forest in that neighbourhood is reported to have appeared as if 
on fire, presenting a magnificent aspect. BE 

A STEP in the right direction has been taken by the citizens of 
Colorado tn the formation of & Historical and' Natural History 
Society at Denver. The leading citizens of the State hava 
become members of the new society, the main object of which 
isthe preservation of records, documents, relics, &c., referring. 
to the State of Colorado. The accumulation of works on- 
natural history and of specimens illustrating the natural wealth 
of the State is another object the Society has in view. . ^,^ 

Im & note to the Berlin Physiological’Soclety, Herr Fritsch, 
after remarking on the difficulty of rendering bacteria in infected 
tienes visible, recommends Abbé's illuminating arrangement for . 
the purpose. This consists of a hemispherical lens-system, tho - 
plane'surface of which is placed close under the object. To the 
middle point of the system is directed a considerable quantity of 
daylight by means of a plene mirror, and the intensity is so 
ae an eee Seer pedE 
cones of rays are obtained, 


Tue additions to the Zoological Soclety’s Gardens during the 
pest week include a Tiger (Fais tigris), two Indian Leopards 
(Fetis pardus), from India, presented by His Excellency the Right 
Hon. Lord Lytton, G.C.B., G.M.S.L; a Macaque Monkey 
(Afecacus cynomolgus), a Bonnet Monkey (Afecacus radiatus) 
from Indie, presented by Mr. B. Raver; two great Bustards 
(Otis larda) from Andalusia, presented by Mr. Forster; two All 
Green Parrakeets (Zrocegrryi ririacwla) from Brazil, presented 


oxigaris) from Cyprus, presented by Mr. Alfred Ely ; a European 
Bearded Vu'ture (Gyfea'us barbatus) from Spain, deposited ; 

o-Scaumerring’s Gazelle (Qaae/a Sammerringii) from Abyminia, 
a Rock Cavy (Cerswem rupestris), a Crab-eating Opossum (Didal- i 
phys cancrivorus), an Ashy-headed Goose (Zersicia poliocephala), 
an Upland Goose (Dernicia magellanica) from South America, 
a Superb Tanager (Calkste fostuem), e ‘Black-shouldered 
Tanager (Callits meclonencis), a Palm Tanager (Z75wagra 
palmarum), a Thick-billed Violet Tanager (Zuphonia chassi- 
rostris), & Brazilian Blue Grosbeak (Gxéraca carulea), two 
‘Puberculated Iguanas (Jptana tuberculata), two Horrid Rattle- 
makes (Crotakes Áorridus) from two Elegant Parrakects 
(Eushema "elegas:), from South Apstrala, two King Crabe- 


Mimulus golyphkemus) from North America, purchased. ? 
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PROF. DODEL-PORT ON THE FERTILISATION 
- OF RED. SEAWEEDS BY INFUSORIA 


weeds or Florides, viz, bly percep 
.Ag. The paper is of im 
far as our know 


Dr. Hermann Müller 
Gis history of inertia o fie Neal wart and hea 
Se ae the entire relation between flowers 


Which aition per occurred at the upper boundary of the 
ore 

Tne alle which are not agamic, the contents 
of the male are ; 


vividly oscillating therefore possess the faculty of 
moving to the distant female and there to complete ferti- 
tisation, In the case of the independent mobility 
of the pollen-bodies has me an im . To effect the 
anion of with that particular part of the female 
dower w. is to receive them, in most plants some 
external must interfere. ‘tha wid gu ates oc both 


not posecss facalty of Independent motion, as they are not 
endowed with cilia, and are therefore dependent on the action of 

SEE of thiar Tocomotion. To these belongs the 
and highly -differentiated order. bd arvana ea a aean = 

Floridese, chiefly marine plants w much in form 
colour, aid which nd one who fas eves atecativel observed on 
‘the sea-cosst will ever Their anth which are 
i into the water as motionless 


generally spherical, are 
cll ane yielded wp fo the play of cesa he mnie way- 


as in our anemop! phllons phenerogems, the grains pass as a 
dust into the air, and era the winds. There 
are many analogies between Florider and phanerogams, 


their sexual conditions. Thus, amongst the former we 

de e i Me the lowest 

Pariah cdit gymnosperms and to others of higher 

chances for in their case are therefore 

similar to those applying to dicclous phanerogams, Often 

Nee Waar oe ane Gee Ee 

ee eee a In the spring of 1878 Dr. Dodel- 

a series of microscopical examinations of the red 

= rop extending over four weeks, found only 
emale agamic (tetrasporous 

T. Ag., and looked in vain for male 


few. Their respective localities of growth were evidently con- 
siderably apát, aad yetat all mes . Dodel-Port found 
specimens in of fertilisation. The s toroids 


the De aale eaa therefore found their way to the 
plants in spite of their own immobility and general 
perire tetanio ^ "The tea. water must therefore hare frequently 


These facts being ascertained, ethe thought easily 
DA entice dn fevers weit in the f 
there is never a want of small marine animals 
ing about inthe Florio Toren, ml sa feria cra |g 


la) on the shrub-like branches 
. in the course of aac rns 
of fertilisstion in the female organ, during 


according 
sig i ig dos 


Fiorides laas yat in ita Infanicy ; It H to be io that more 


numerous researches in this direction will shortly and 
relgtions ray be found to exist between other of 
this and certain animals similar to those by Dr. 


Dodel-Port.in the case of Foramen and Vorticella, The 
details of the interesting relations HUP oma a 
a 


ften in numbers at tho Mi au a e 
Cio eg a con anes ene 
at the spot where, in the vegetative state, young branches would 


young branchen, ofa foge row Minus ded. d aua longitu- 


dinal and lateral divisions & is soon formed, 
which begins with a short pee TTT Gey unl which, on the ais 
furthest away frum the - is protected by 
& forked halr 


Tu ce c elu uere pida setts one 


mother-cell as an antherozold (s, s). 
the ripe antheridium discharges some 400-800 ball ior a 
antlisrozolda into the sirronnding Mx T The single 

rozold is a little globule of plasm, without cell-wall or any 


locomotive organ. In the centre of this globular 
cell a strong power shows « Sie medals, hich 


lous phanerogam. 
dide! enka arity organ of 
ular carpogonium of relatively 
ciate sport female plant closely w tbe 
tanken aui generally there are tererai of 
ing successively at varying intervals from tho branch-end- 
downwards, 


Fig. 2 shows the carpogonium- 


3a carpogonlum (ez is re magnified still 
Rp or a Ei are antherozokds. 
theatre sais the of three essential” 

m om 

I. eee me» 

2. The fertile g. : 

. The hair apparatus canis D^ 

Js basal Possis ot are fubular running parallel 


to each other, of which in, 
follows the fertile part, cg, w 
consist of some 2 ub calle 


iy 


a 
Hn 
Ê 
Eigg 
M 
ae 
ae 
B 


young cg ad indeed 1 
Hon is always npon 


true apex 
of the whole, organ, ough at times it stands apparently 
laterally from fhe apex. d of its existence and ite 


presence at the time of fertilisation (it disappears immediately 


e à 17 
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afterwards) prove it to be an organ of some use in that process. | carried near by currents, come into contact with the uppa part 


The most esential and im am ati |e of the they get firmly attached to the latter. 
tiye orgs, wich in Mr i Figs. 2 and 3), #4, recep- A & of the trichogyne which possesses the . 
tive organ, which a similar signification to that retaining « the globular antherosoids, Then the 


of the elongated style in while the central a ct ie yenibgoetcaaee te 
part, c g of the caxpogoniam the analogue of the closed : 





ovarium of . The le dain dius 
less hair, of but a single which rises from the 
from the apex of the latter, and does not 
‘attain the length of the forked hair, f4. care Junt : : 

the time when all other parts of the carpogonium ha Fu. 3 
itinined that degree of differentiation which they possess during interlor of the trichogyne g 3. ^A part of it descends 
down the trichogynic Du o 

occae d eee TE 

quite similar to the corresponding one in phanero- 








Yx a 
fertilisation. In the full-grown stato tho trich is of the Hi 


samo thickness in its entire length, and rounded off suddenly at the entherozolds of Florides: are totally devoid of active 

the end. The narrow canal of the trichogyne contains “osomotrorgas th e possibility of fertilisation,’ s., the coming 

colour: ee granuler pre into contact the antheroroids and the trichogyne, of course rests 
Now subulata, which were entirely pon a lucky chance. an 

freshly discharged by the anth and have been accidentally | female organs pamively, either by own welght or through 
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chances of fertilisation ;-the more vidlently the:water is moved 
about in the Piee a crate be knn the 
more. probably. lucky accident union 
elements take place. 2 
During 2.lang series of investigations of the phe- 
bushy thallus and partially upon the ppetmon amd youngest 
us, n 
3 ki eoar oas nutu OF the -known 


V 


TE 


aro formed than are necessary i 
After fertilisation the develops & cystocarp, 
f.t., the forming . 4).. Shortly after fertilisation, 
whole apparatus disappears. The wall of the car- 
now 


i 

d 

H 

H 

2 

i 
ERIS 
SE 


i 
1 
si 
F 
i 
i 
i 
H 


Et 
ER 
H 


i 


d 


in 
'| the flo plants ànd insects, In this sense I consider 
Den a hitherto 





following sentences r— 
“The absence of active organs of locomotion in ‘the 


.| antherozoids of Florides points to a common ancestor fram 


, which the different branches of the Florides ‘have inherited the 
immobility of the antherotoids. No doubt that during the dif- 
ferentiation of the red seaweeds many forms have died out in 
of the fertilisation not taking place h the 
jessy of the male cell while other forma have to 
which through active water-currents favour the process 
of fertílisation in spite of.the immo of the antherozoids, 
is well known that now we find most ud haan arent 
on the coasts of warmer seas, w are constantly 

we 


DAMM was Eo took 
the domain of the multiple 








ooked in the biology ‘cf red seaweeds, and 
the explanation of the morphological of mteaa ged 
aquatic plants.” a 
= pi 
THE BRITISH ASSOCIATION 
; REPORTS : 
of the Comimities Jr Da Parents sj Arroak 


remm crai of Dr. M. Fue, Dr. Kolatmn MO, De 


Mr. Sclater, Mr. F. M. Belfer, Sir C. Wyville. 
Prof. Rey Lankexter.—Since we submitted our last Report to the 
the Zoological Station at Naples has continued to 


opportunity 
the various forms of marine 
the tables at the 


of these specimehs will be published, and 
send the specimens to any naturalist 


von Neapel 
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FOE. af tha foreign bodies having 
tation.” r.. 

es worked at the station from Fe 26 
‘to Apeil 4. He “repeated and extended certain o ns 
on` echinoderm histology, and made experiments on Bendis 


viridis and Idetes , with a view of ascertaining the function 
of their (supposed) chlorophyll.” ‘Fhe results of these studies 
fre at present in the Archivos de 


betig Zowlogie 

Glory anis nd DE vie, ded e le 
e animale,” ‘Observations sor, lo Finide 

cérale eS unius ‘ m | 

^ — Mr. Geddes also gained information on the working of thé sta- 


now realised) of helping to found a zoological 
pest awed dg This station is now in working order at 
Stonehaven. 


eee coe wm: Waters, who oy for the ap Association 
table year, intends again to apply for appointment to 
occupy It, with a view of extending his researches on the beyosos 
“of the Bay of Naples, already published in the Ammals end 


Tee oe Hity, ML m 
our Committee think that the particulars are suffici 
-encouraging to induce the Association to renew the grant of 7 
-for the ensuing year. 

Co Report on the 

—In conformity wi a 
Path pesca ia 
Station at Naples, 


ef the Table, sbie by Mr, W. Percy Sladen. 
the Committee of the 

oaa with the Zoological 

e: to submit the following con- 


cerning my occupancy of the table which I had the vilege of 
In avaijing myself myself of the opportanity of wor at at Naple, 
the main object which I had in view was that o the 


Date dese e e iliius os el the 
which intervene between the period wen. the 


Sra here and uar at which the adii charactor tre 


im and remarkable throughout the grou 
fnis chief chief object, it is scarcely necessary to that there 
hte morphology of echinoderms u 


ty permit. 

"o  T arrived in Na S cn December d 1878, and vecatnad there 
"until February 17, DN During the greater portion of tbe time 
the weather was ement and stormy; in of 
wich the pelagic Tarral forma that 1 bad hoped to have me y 
Fain thie sface net, werh CETER fo too igre A dep 

‘owing to thelr microscopic proportions became thus cs 
o to obtain, 


inaccessible, For this reason Yas at 
- expectatibns, and the material which I 
any way available for my projected investigations, rco 


atel scanty ; ess several -premature forms of 
7 interest were and these I am hoping still 
further to eluckiate, before the 


of the year, by finding, if 
_ possible, the corresponding and intermediate stages on our own 
"coasts, and which will then enable me to work out the develop- 


ment of at Teast one or two forms completely. I also endea- 
voured to contribute somewhat to this subject by means of the 


artificial fertilisation of ova in severa] different but was 


e cEp ere icra dedne 


ef pides 
the plasticity 
inherent in a given form, 
cmo cH 
investigations upon the general structure of echinoderms 
‘mention that f have in hand a contribution to the knowledge 
of Pudicellsria, which I conaider will throw t (if not entirely, 
at least In part) upon the functions of these o 
It was also my fortime to discover in ‘certain/asterolds an 
hitherto organ, most onc P gad Fx sensorial 
fonctions; an account of which I hope 


to publish bon os 
‘soon as time permits me to work up the material which I col- 


lected more . than I was able to do whilst sta at 
Naples, In addition to the above I am also hopeful of 
pon the oe e 


for which purpose Iwas able to e 
and bring beck with me very Series of aedi 
The. general success co increasing? prosperity of 
the et Sten M Nena Me ow Me y known 


the reports blications emanating ‘from the Institu- 
Hon dieit, duck qr soni be eesnu d te n part ic olt any 
remarks in such a direction, I consider, however, that it isa 
duty-for me to bear my individual testimony to the admirable 


arrangements which characterise the working of the station, and 
Which ites so greatly to, the’ comfort o naturalists engaged 
-fresh material, the tenk 


mi agafon ere, ebur 2 of egi ccena 


highly ætiefartory, cie to be esired ; whilst in the 
way oF ey Apparatus and reagents no reasonable 
un 


end cR UN apy Hidececdum Por th pedal Windies 
and the ever-ready amistanco which I met with not only from Dr. 


Dohrn and. the director Dr. but the same friendly 
spirit of courtesy help was accorded me without exception 
by em connected with tho staff. ' 
The of the ail Station beag quw so HN 
established, and its fon world-wide, it is unnecessary for 

me to allude to the exce Sonor: ie maths 


tenance of such an undertaking ve] costly, , and that of neces- 
Sei ok oy eee by keeping up tho funds. 
So much good work has already emanated from the station at 
Naples thet the institution has a fair claim not only upon biolo 
gical specialists, but on every ono interested in the advancement 
of science. Upon such an therefore, the Zoological 
Station is particularly worthy of tke support of.the British Asso- 
even if its members were not (as many of them .have 
already been) individuel partici in the advantages which 
the station provides ; end on ground I would strongly urge 
the conii of te grant umali made by the Amacai 
I would farther to propose a means by which the table 
ently occupied than it has been, and 


Jn conclusion fmy cordial thanks to the 
Committee of the d eon ta ae vilege of using 
the table at their W. CY SLADEN 

Exley House, near Halifax, August 

[A list of the naturalists who have pini atthe Statlon, ad 
of those to whom Lien ENT 
will be printed in the dwawal Report.] 


D xc R E 
SECTION A—MATHEMATICAL AMD PHYSICAL 


On the Cause of the ght Lincs of Comes, b by G. Johnstone 
Stoney.—Dr. Huggins other observers had seen the bright 
lines of the carbon 
This established thé fact that some com 
present in comets, In what had been hi 
RO (iad alesis Goes enamel ak the co uid of ean 
was ineandescent, and on that account emitted these bright lmes, 


E orani eae v re rd 
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were the sun’s falling upon the und of carbon | The Meld Magneis.— The general appearance and arrangement 
En NM HM Que fus that renders the ore mag De wea ia 1e The pole pieces are 
the “and other opaque objects 5 ei composed of iron plates, placed side by sido in a mould, bat 
of carbon o In reference to the particular rays, w. scparated a uniform distance from each other, The, iron mag- 
lenia y d in its spectrum. nets, on which the wire is to be wound, are cast on to ''lugs, 
On Improvements i Dynamo-Elictric Machines, by W. Ladd.— OF projectióris on thie ends 4f tie plaen Tha two cast-iron ends 
My object in this communication is to describe in a few words form one magnet; the and lower mag- 

` z and when joined together the 
: vertical su the inner curved the field plates 
two-thirds of the circle in which the armature 

is made to revülve. . 

The armature is built up of plates which are somewhat like a 
cogged wheel ‘in shape (seo illustration). plates are 
stamped out of sheet-lron, and when mounted on the shaft are 
separated from each other at & uniform distance ; the radial pro- 
jectlons are then in lines, so that the whole forms a 


beyond the This admits of its oasy removal and a new 
poe redet te Gees itus 
aue Kindes ADMIRE Do 
; the separation between the pole plates of 
wats field magnets, the in the vertloal supports of the 
the peculiarities and improvements in the construction of Weston’s | magnets, and the frame-work of the armature, are all for 
dynamo-electric mrchine. ` - 








i 


Ponp IPIE 
LI 


Armature of Weston's Dymmo Electric Machine - 


driven out between the la of wire through the spaces formed | of short as different in genesis from those of long period, 
by the separated plates of the armature and the field magnets, | or from having parabolic orbits. , : 
snd thús preventa auy part from) becomlig nnduly hosted. The conclusion suggests the of & common outside 
Machines of this ption, are made of various sizes and | origin to the periodic comets tho asteroids. It also suggests- 

and give from one to sixteen lights in single circuit, the of ani cade origini for the- eur that mate op 
* On the Direct Motien of Periodic Comets of Skeri Period, the zodiacal light, since it explain: the near coincidence of 
Prof. H. A. Nee the dedic comets ef Met read the plane of mas with the ecliptic, notwithstanding its out- 


that is, the comets certainly seen at two returns, twelve or fifteen | side . 

in mmber, have, all but one or two, small inclinations to the If, in addition, we may admit & like origin for the ‘satellites, 
ecliptic; Halley's comet is an being nearly e | and even for some of the smaller we are rid of the difi- 
in motion, Perhaps we may the comet with which the | culty that seems to me of su as is usually 
November or meteors are connected (1866, 1), since it done, that the mall become from a nebulous 
I think, almost certainly identical with the comet of 1835, siete te tants 
has an inclination of about 163°. eller ading ipeo and the as which 
-The direct motion of the periodic comets seems to gire them | Determine the ‘of their. Adh Field, 
a peculiar relation to the solar system, even for them | B.A.—In an extensive series of experiments which the author 
an origin in some way with the origin of planets, | tried some years on with their outer legs di in 
The other comets apparently come to us from outside the solar | water, he was by fading that the quantity water 
system, and if in any cases they are members of the | necessary to put a syphon of given size into action varied in the 
solar system, they have become such pe perturbalions of fhe most unaccountable at di times, The only difference 


frequently 

orbit, To every comet passing on one side of a planet, and so few bubbles came out, At last the idea suggested itself of . 
having its inclination diminished, there should be among an in- making so was 
gefinitely large nimbe of cometa peona comet pasing on e going on inside the pipe, when the course of the irregularity was . 
da pln Vd sid Mic paver ag ug increased. | at once discovered. Mercedes the water which ren the. 

if we state the question properly, we get & differant answer. | bend adhered closely to the sides of the i 

1f an iieranitely greli anmu ol cometa approach and pass a | portion of it would tall more or less clear o. 
Ae aiani, the directions and lines. of. motion are unl- | the water adhered to the sides it produced very 
formly di some of those comin; near to the planet will ing the air, 
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1. Carefully distilled sodium condensed in a capillary tube, 
Med nee aoe oo reas tb near 


y y 
hydrogen, which, however, is not PH,, although it gives some of 
1 It is not P p because CuSo, is not 


by a . 
3. carefully prepared Matthey is magnifomit ia 
a alo weft zoe, en e line [not sodium, 
absent], then the green lines of magnesium, 
(4) then bine lina, then mixtures of all of them, as the 
tem Be i ort stag Ste aya ctr ghia dH 


(hee) of oaly were 
4- With fes and tenis the pom always clicks, indicating 
that no gas 


or applied this and other principles in his intermittent 
b E eee working model was exhibited, and which 


eli erre rendi Ox casing pua Da P Ogee cas 


off. 
F. and some pounds there is always 
an account of observations which were first begun with the object ee . PEE iu 3 


“Mr, W. E. Ayrton reed a paper by Dr. Muirhead Ow the 
siad, Ha of Certain Accusaulaters, and a note 
thereon . C. Hockin, The latter communication contained 
f the capacity of certain condensers empl in 


Philip 3 
A which had teken over two years 
uper epe a a cae E 


; | F.C.S., &c.— 
bat iA practice the travelled with & speed of more than | most important industries connected with the town of Sheffield, 
the velocity of sound. vestigati which boasts of not less then 120 firms engaged in the produc- 
tion of this material, Notwithatanding ee E of 
steel by the Bessemer and Slemens- i this kind 
of is unrivalled for the mannfacture of the finer varieties of 
catiay ana Saged cid A brief outline of the 

1— 


most of the iron employed this 

is imported into this uer tothe sapeo bars from 
where it has been smelted very pure fron ores, in 
by the ald of charcoal, and subsequently paddled 


to free it from im i 
The first o een It- is lets tat nown a 
the or process, object of which is to 


combine a certain quantity of carbon with the tron} this opera- 
tion is 


years. 

Mr. EL M. Jeffery gave an account of his work Ox Alans Class 
Cubics with Foci, which concluded his enumeration 
of curves of the- class; and Mr. W. H. L. Russell com- 


primes of form 4» +- 3 were more numerous than those of 
the form 40 + 1, the difference in the numbers of primes of the 
two forms up to a certain large limit x-belog for certain values 


of x of the order we. Mr. Glaizher also communicated an 


contering pus mec to a Bigh tem short of-the 
fosing point of iron, where it remains a matter of three 


After the conversion, when the are cold the bars are taken 


-| eut and found to be covered blisters, hence it is termed 
blister steel. In consequence of the various theories pro to 


of 
equal sink an s complete sphere was discussed in detail, 


and an cenite ol the bar, unal the whole is converted o steel. 

and the current and Imes shown to be two systems firm for & sample of bar iron, end after conversion, in 
of small circles. A theorem, not quite so uni- | acc -to ascertain exact chemical change place 
Sami mis anao. wes n lout teases in ic t the ane 


| 
f 
i 
; 
: 
| 


cy during the process. The following are the results obtained i— 
infinite series of the pro of the conduction of electri- i 
city m a plane ares, bounded by two concentric circles, and also 











in that bounded by two conoentrio circles and two radii, meeting e . ed ^ d 
- at an anglo ~ (s integer). S. 0027 0°022 
eee . ; Peas es e ce ce OORS 2.2... O'OIB 
ER Ln Š r 3 Mu .2 2 2 05e... 0075 e. 6. OOD, 
5" SECTION B—CHxMICAL SCIENCE |. 5 e : "E 
Noton Recent Spectral Observations, by J. N. Lockyer, : I00'000 100%000 
F.R.B.—The following results have eed ahi by -the Ths deccetes M tpai napori grede Tean D A a 
method recently described to the Royal Society (Prec. R.S., vol, tothe fact age bar has increased in weight by tho- 
xxlr. p. 366 :— EN : 3-856 o . . z 


- * 
r r 
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One remarkable fact is that, after the conversion of the iron, a 


quantity of the charcoal, in the converting pots, is found in & 
palverised state, so as to be unfit for further use. eS 





qua of smlpimrated ;'in one oase he estimated 


for which it is required ; 
cent. of carbon is the class em 


Theo latter part of the paper is occupied with the consideration 
of the manner in which machi ae ee mipi, 
and manganese, affect quality and mechanical 

of the steel, ~- uw ovs 
Lecture 


sulphurous acid is absorbed by 

vowel contiining Linge of woad 

of the the contents of the combustion-tube me 

poured out, when a battom of metallic antimony free 

deb lumps of conizined in 

a oxygen over pyrites 2 

heated combustion-tnbe, vivid E biti takes place, much 

free sulphur sublimes, and sulphurous acid gas is obtained and 


absorbed as before » : 

On the Presence of in Stal, by Alfred H. Allen,— 
in 1872, but has only recently obtained eny definite results. The 
method ado 
acid, by which means any combined may be presumed 
to be converted into ammonia, The on obtained was then 
distilled with excess of lime, and the distillate examined for 
ammonia Nessler’s method, Tho employment of this ex- 
e test enabled the author to operate on a much 


When absolutely 


materials were used, and every procau- 
tion taken to e 


of the contained "air and other sources of 
error, the on of Nessler’s solution to the liquid obtained on 
distilling with lime caused a very marked yellowish-brown 
coloration. n : 

The author then gives the amount of nitrogen determined by 
his method in different varieties of steel. 

In order to obtain ammonia in "sufficlant for its - 
tion by other reactions than thet with Nessler’s test, the follow- 

plan was — : . 
_ Steam, by water in à flask, was passed over 
& considerable i borings contained in a cambustion 
tube which was bent the furnace, and prolonged so as to 
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has been to disolve the steel in hydrochloric | 
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form the Inner tube of a Liebig’s condenser. To the further 
end, a tube filled with. glam beads and fornished with a glam 
neiges ici te Tap Ce fae oe 
through the apparatus for & considera to every 
n nd ipis 





E. 


plati &.sensible amount of yellow P iig an wes 
obtained, having the characteristic crystalline of ammo- 
nium chloroplatmate, The amount found was then could 
possibly haye beci had the whole of nitrogen of 


o author the results now recorded as 
merely, and pro to extend the research to various classes of 
steel and and especially to such as have been 


Ox the. in Sted Manufacture, by 
Thomas B 


ji P, 
.—He said the complete removal of ug nar 
from juae meon the’ utmost ox) wale ag to country, 


were examined in the of Mewrs. 
rr. ho wer doduled that thi late 

in a fair way to succeed commercially 

necessary to effectually remove a few remaining 


. SECTION C—GroLoGY 
Oe e Ge na Gets Surrey Ot Talis he coal 
M, F.G.S., of urvey o! — - 
ig rocks of Peninsular India are all included within the 
lintlts of the great series of t-bearing rocks to which the term 
Gondwana has been applied, and they are further limited to two 
kh occur in the lower portion of that series: 
e of these Gondwana rocks is 


difficulties, - 


Eee Mn W T. Blandford jusiclal 

j : i y to Mr, W. T. s 
pa ae Lap ta in the lately imued “Manual of the 

of India.” 

The distribution of the coal- areas was then pointed 
out on & series of maps which were ted, and the number 
of. distinct coal-fields was stated to amount to about thirty. 
Sóme details were then given regarding these Selda oi which 
five only are worked at present, nemely, Ranigunj, urhurbali, 
and Daltongunj in Bengal, and Mopani arora in the 
Central Provinces, à 

The totul aree. of the Todian CURIAE is estimated by Mr. 
Hughes at upwards 30,000 square miles. Three countries 
alone contain areas, vix., the United States 500,000, China 
400,000, A 240,000. ; 

In gly the Indian coals are inferior to the tise 
Eng Australian ; but they are capable of accom 
locomotives, and i 


employed on the main lines of railwey i Pele indian Goal 


purposes 
this 1,000,000 tons, about one- F 
the other coming from England, 
“On the Keuper Beds hawas Raiford 
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the beds in relation to the trinsic system, and remarking on the 
abeence of the upper sandstone, as well as the 
** Muschelkalk,” Gs part of agin, te er described 
the vérlons mrata of tho as shown op be ine ue rem 
Retford par pe URB: oat want of 
division in the beds of tud penal ont c a in othe 
localities, sand. the absence OF -any boundary HUS 
series the “red maris" above. 


ui 
i 
: 
: 


the lowering 
or has since found them 
Lincolnshire 


ents of that line in 1866, The auth 


a aag of the Manchester, Sheffield, and 
at Blyton, ebout five miles to the north of b, 
where of that line in 


fad, thougie fil aince the 

Sy Dr. though hitherto they have 
Age of the Penine Chain, by E. Wilson, F.G.S.—In this 
paper the author combeted the generally accepted view of the 
Dost-Permixn origin of the Penine 

pre Perlan heaval. In su 
1 The Yor coal-basin was 

Permian, for north of Nottingham the magnesian 
over cubrir ict but the axis of this basin 


n alo the mar] slates attenuate, and these and 
lMazstona become more sedim , as if a 


magnesien 
poaching a margin Mountain limestone pebbles occur 
ermian on one or both sides of the Penine saxis, Man 
fragments of ogrboniferous rocks deu dh lowe. Binta mnd. 
stone (breccias) on the borders of Notts and Derbyshire; but 


omi the two sides of tlie Ponie cakin en 


. On E A F. Blake, M.A., F.G.S.— 
éd img founded on the theorp of 
universal s then the Mice of lateral was intro- 
duced, with the necessary misuse of li descriptive 
names ; ultimately all deposits were seon to have boundaries, 


Beds deposited in distinct areas can thus be proved only hómo- 

taxlal, and these are by no means necessarily synchronous The 

eee cet udine hans ple 

our geological classification. A single area is 

defined io bo ane over which we can traes one or more related form" 

, and which formations contain identical char- 

ore ng erg in single reas may be compared dx to 
time and divided into life zones ; bat these in different areas 

homotaxialon!y, In each area the ontlsies and characte 

of the several deposits must be determined and denoted 


accordingly. 
In studying any group of rocks in x single ares it is seen that 
zome vo & much wider range than others. Such 
differences 'in range are in 
character and point 
ie. and f deposite—sach 
over “area a mixture of de 
stances may be called normal. Bat mere local changes may 
warp cn cae alot cron conilHons, 
local may be *' geological episodes,” and 
th mill rerit tn the formation of deposi of marked charactar 
from the 
first point is to determine the characters 
episodal deposit may be differentiated from a one, The 
M I E ee E use Gee JE 
; but i it be RAT anall, it niay he ata napa 


to their physical surroundings, may be called 7 and 
those found only under particular conditions, and which 


is that sissier, but distinct ebisedes, in a 
normal wie af araia rt nur 


xeu lir 


r 


and the May 
Hence the term ‘* Caradoc” is cable as a name for the 
normal portion of the teries, The ''Colonies" of Berrande 


may bo episode E In the u ! 
Silurian, Wenlock and dAymesty limestone, the Denbigh 


and Pennant while the mountain limestone z 

a uall. Tho episodes 
the Deka tre tis limestone and RR mari 
not 


The absence of the Muschelkalk from 


as due to its sploda Dei fo mi asa 
B ope ie euie icu of the 


prid, bel being the Hallstadt, St. a Ehren bels 
Has is remarkable for its great freedom from ; 
which aceia for fbe er ied at ia, aona! viaas gr “the 
only er being utton series, some middle 
Lie he bes cuite ci the enia, are almost 
none of the beds having & wide range. The 
were formed in a distinct area, and may cover 
the period of the great oolite as well as the inferlor oolite, 
to connect them with the latter bet 


that the term ‘' middle oolites" should be abolished from 
classification of British strata, and the whole be known as 
in this series on the Con-: 
by tle sy of duse rocks 


study of these rocks 
e Ea oe Las Ec 
In the cretaceous series the wealden, the "Tedby seres, 
and parts of the lower are episodal, the 
being the nearest & a norme] Formélon. The upper 
; though calcareous, 


sented not by so many 
y | mamer, iow age is denoted by their 
table which presents their true cter. It is urged, therefore, 
that the names proposed—or else some better—be used to dis- 
ingui the t kinds of strata and fossils, in order to give 
and importance fo truths which must have long been 
floating in the minds of Z Tha: 
The ‘ace Rocks of S -— per was 
Surfa ria by Je ary. papa mas 


suggested by an quarries 

bec. Te cock W cecal of a mixer of the particle of 
limestone from the coast, and drift-sand, The mixture is con- 
solidated layer by layer, and fresh rock of the same nature is 
now in process of formation, The author how the 
consolidation is uced by water dissolving the particles of 
carbonate of lime and alternations of temperature, The 
author then gave some ef the velned and apparently 


certain Himestones, a4 
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” On the Bome- Caves Denies by Prof. W. Boyd Dawkins, 
M.A., F.R.S.—Tho cavern di was that at Wirks- 
worth in 1 eee ie ae wea Ga te 
tead-mine. . r &c., were found there, In 
- 1875 the Rev, J. M. Mello explored the caves at Creswell Crags, 
- which have most im: results, E the bones 

found are Ce koana, ie, candea, Tin, 
and bear, together with im of and and an 
ved bone a skotch of the horse. The caves yield 

im 


‘On Ammonis and Aptychi, by C. Moore, F.G.S.—The 
author evidence which renders it probable that the apty- 
,Uüumnerous ute eggs author, suggests that, 
siphuncular tube, it y 2n ovarian sac, 

On the mE rci ef the Brith Pre-Cambrian Rockr, by 
Dr. H. Hicks, F.G.S.— divides the pre-Cambrian 


cocks into four groups under the following names, in ascending 
Didi 


are 


a pure 

found. The strike in these beds is usually east and west, or 

. & Dimetign.— group is largely developed in Wales, 

as at St. Darida Caemmarron, Rhos Horsalu, and Anglesey. It 

feo teat le wiih ni deo tne Matson CEN sea 
sean vern 

in the Worcester Beacon. I noticed it 


See snd esed aiii flesh , OF 
white felsper, and with one, and occasionally 
hornblend!c beds also occur, in 
which bits of the older Lewisian gneiss are sometimes found. 
The strike is generally north-west and sonth-cast, or from this to 
north and south. It overlies the Lewisian unconform- 
abiy tothe ereas where Doe nave Libert been foune sociated ; 
its highly quarizsse: character and colour generally, 
are iù marked contrast to most of the mem of that group, 


3. The Arvexian,—aAt the last meeting of the British Associa- 
tion I mentioned, for the first time, the discovery, or rather the 
tion, pf this group, Tt is largely developed in Pembroke- 
i and œ. It occurs also Anglesey and 
Shropshire, and I have recently found it at the base of the 
rri ene. 1. pave sert masecs of it elo from the 
^ rkneys, pro 
«nd in the Gram dans of It 
and siex 
‘in North America, 


in the manufacture of impiemena Hi ` 
dates. In 1876 Prof, Dawkins and Mr. ko Pen- 
tho Windy From the 


tà character is to be attributed to the fact that most of the 
rocks were derived from the denudation of this group, 
before the Cambrian 


at the 
Shines Lipsits Cie, eae an is ee alter- 
con- 


$ baro geen 
. Thomson, m 
Islay, and others of the Western Islands, Dr. Hunt i 


Te alog tie Cinan Cinal, ci he vicinity oF Longa 
Foyle in It is probably represented in America by 

The strike is north-north-east to 

DE ane seats 
from et most points , 

manr a i that scan 


SECTION D—BroLocy 
Dejartment of Anatomy and Physiology - 


On'a Visual Phenomenon and iis Explanation, by Wm. Ack- 
royd, F.LC. Abstract of the paper (A).—Visual phenomena are 
described, but seldom explained. 


of general interest and 

The phenomenon d colon niay ba seen under the following 
circumstances, . Face the breeze and without winking allow & 
small rain-drop to fall on the surface of the cornes, all the while 


keeping your gare fixed on a lamp light some hundred feet away. 
As the raindrop alights on the cornes, E EE 
appear to surround the luminous source and they Con 


of it on the bottam of the pool. The rain-drop falling on the 
cornes spreads out on its surface in several ring-crests, and would 
similarly ce & series of Outward tra rings of light 
were it not for the combined action of the refractive media of 
“the eye. Under the influence of these two hollow cones of 
light are formed within the vitreous humour directly upon im- 
pact of the raindrop. The first of these has for its base a 
small circular ares of the bind surface of the lens, and its 
prolongation; the second cone hes the retina for its base, As 
any ixiividual -crest spreads out on the cornes, the first cone 
increases in common apex advances towards the retina, 
and y the section of the second cone projected on to 
the retina in size and appears as & contracting ring of 


light., 
Department of Zoolegy and Botany 
Prof, Lankester read a On a Case of Di. 
Priv Merval zw erent views of Pci i 
this remarkable form were discussed, and its history 
traced, Prof. Ray Lankester, from a careful examination of recent 


stating that it is nota 
villi a test of sponge spicules catiously cosattucted ifte that of € 
caddis worm, 

Prof. Westwood, M.A., read a paper On the Insects which 
Impure Books, Referring to an address delivered by Dr. Hagen, 
on July 2, 1878, before the American Library Association on the 
same subject, Prof. Westwood passed in review the life-history of 
the different species of insects which have been found to destroy 
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DBlatta orientalis. 
The insects that do the greatest injury are peu qeu 
and 4. sriainm, commonly known as the death watches, 


through the books, even, it is recorded, drilling through 27 
folio volumes. 


Various remedies for the destruction of these insects were 


especial notice was directed to a ‘‘ Report of 
e a ots the Desey of ood- 
feans of Preventing and Remedying the 
tito wich Dey, Issued by the Science and Art Department 


M obs Westwood Hecsbdalel dii'eadous rauedity const 
as washing with solution of corrosive mblimates in alcoho ne 
ing the books to the vapour of benzine, or carbolic aci 

acid, or with burning sulphur. Placing 
the volumes under the ed receiver of an air pump for an 
hour, has been found successful by Dr. 

Ths Occurrence of Leptodora in England.—Str John Lubbock 
called the attention of the Section to the occurence in England 
of Leptodora, & very interesting crustacean first found in deep 
E FM ee 

marine or it was as transparent as 
deduce tho centur les. co ons to its foes. Like 
other suttiale of the tame group i two kinds of eggs. The 
Tong 4+ first were quite unlike their so mhke that they 
been ht to be a distinct specie, Sir Jobn then entered 
into a description of ihe Uele animal, ind Dy means of sketches 
illustrated the peculiar functions of the different organs, pointing 
Non tha n oF Ue Cobubiada, by. E P 

On the Homolegus by J. F. Blake.—Thse 
Rire of the intesa is Coy and Pteropoda is ‘‘ pedal,” 
and that of other Odontophora, ‘‘cephalic;” and the body of 
seepiulood mui be acd with th manda ami horizontal 

comparison with a gastropod, ¢ arms ere not ogous 
with the foot, but form an *'antivelum." The lzbial and 
tentacular processes, and not the individual tentacles of a 
Nautilus are shown.to be homologous to the arms of an 
Octopod. The hood PM ge ihe apiychts DUE 
Ammo e an Argonaut, neckplates of a 

Be he tenes ue ee a E 
sane ihe sate el, 

Marcus M. Hartog, M A., B.Sc.—The 

ON cr yclops is ementially copepodan in type, it 
is not dilated into special ganglia, and conteins no cellular 
elements beyond the third thoracic ent. It bifurcates 
in the second abdominal segment, and branches terminate 
in the furea. The sensory and motor nerves ap to be wholly 
distinct, the latter coming off at & higher or deeper level. 
the 


n cell near 


especially one at the base of the lest thoracic li 
a organs. Fain of ee One See TA kic 
M 9 ae 
ae Hartog, uu B.Sc.—In this paper the genus Dipholis is 
in ‘Bumelis, and the Labramia, and 
lret felled on inr deudor every pomt of 
view—even corvenience., 

On Freits and Seeds, by Sir John Lubbock, Bt., V.P.R.S. 
M.P. — Sir John commenced by calling attention to the difference 
presented by seeds, soma being some small, some covered 
with Books, some provided some smooth, some sticky, 
&o., and after observing that there were reasons for all these 
dicing, Gh the feat place: Me weld, any Seco toned Bo. 
xriking. In the first he mid, man 


envelope Sf the flower opens, when'the flower expands, 
closes over the seeds when. the flower fades, and opens 
In other cases the flower 

it is 


mine, the outer membrane of the 
when ripe, at the least touch it gives wa 


common also throw their seeds, and so.do some of 
the cucum but in these cases the mechanism is different. 
He then d the curious ‘‘elaters” of the equ and 
other means of dispersion by seaweeds, and other low 


sometimes f. 

are the dandelion, &c., but it is curious that different parts 
of the are into these halts: thus fx the dandelion 
and it is the calyx, in the bullrush the perlanth, in the 


ur 


cases Eth Qs doe o eis e by the agency of 
teal In many cases the reed is surro by & sweet 
p which is esten, while the true seeds being sur- 
a tough shell remain undigested. Such fruits 
rane y tly coloured such as the strawberry, 
the colours Hke those of the 


it off, 
seeds are also thus 


——— 


SECTION E 
GKOGRAPHY 


OPENING ADDRESS sy CLEMENTS R. MARKHAM, C.B., 
E.R.S., F.LS., Sse. R.G.S., FSA, PRESIDENT or THE 
SECTION. 


I PROPOSE to open the poc 
süenpüg io place is cen À 
phers, and the position whi pci holds relatively 
Wis eee o DS De ie ROT DOPHY aa 
body of knowledge with defined limits. 
phy is 2 knowl of the earth as it is, and of the 
changes which have taken 7 on its surface during historical 
pra These changes explain to us the laws ac to which 
es are now taking place around us. subject 
dered from vawous points af view; Fi Dae my DEM 
sep bo cond dered fr rae pointa mo remarks I 
propose to meke, the papers that will come to-day 
and at our subsequent meetings. I shall try to do this explain- 
ing the practical uses of geographical knowledge, and its import- 
ance to us in almost every occupation in which we may be 


of this Section by 
e objects and aims of 


GS ax soil: ea peach 8 to alcance all part of earth 
and sea, to ascertain the relative positions of all places upon the. 
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surface-of the globe, and to delineate the varied features of that 
murface. 





This great work has been from the first 
dawn of civilisation, and it will pro be centuries longer 
before it is completed. Geographers gurveyors 


and geodesists, of each generation, work their allotted time, 
gradually increasing the stock of human knowledge, by i 
poripe Aud and other branches of inquiry to make 


ment and mapping f 
which afl human wiédge must rest. Arts, sciences, adminis- 
tration, commerce, depetd upo: 


or entirely unknown, In thé division of labour, the 
geodesist produces the accurate large-scale maps which are 
necessary in thickly populated countries, the topogra: sur- 
veror furnis asa less CHE maps of mor nn peopled snd lem 
civilised regions, w train his wa 
the unknown of the earth. PRAS J 
From the of these three classes of workers we, in this 
generation, and our descendants for to come, 
must be content to derive our knowledge ; in the fulness of 
time the whole earth will be measured and delineated as Hallam- 


maps on rigorously accurate 
as yat made inconsiderable progress. It is only 
Europe, and India, and some of our colonies, 


This 
phicel work is far from 
voici pari of 
the 


trigonometrical surveys havo not been commenced, 
we have only thoed maps which are based on positions fixed by 
astronomical o ingsand chained 


atlas of the Chinese 


pert 
Accurate maps are the basis of all inquiry conducted on 
aclentific prinelples. Without them a cal survey is 


a oe ; nor can botaby, 
broader aspects, unless 


the agri of a special district 
occupancy of Zar Sager te ingrid 
and zones of fi , productive power as 









shades 
adopted by Mr. Ralph 
of Mid-Lothian showing the annual rentals by colours; and of 
course the colours also cate the positions of barren moun- 
tains, of fertile ‘valleys, and of centres of po on. Such 
mapa to be far more extensively used than is now the 
case, for in no other way can economic and industrial facts be 
so luckily and clearly, as well as so rapidly, impressed on an 
mod s 

third division in which deltnestion is classed 
is that comprised in the labour of “exploring and ? 
This of our subject excites the most interest, because the 
heroic devotion and of our travellers 1s a source of junt 
pride to the nation ; and because their perils and hardships, their 
adventures and discoveries surround them with a halo of romance. 
Yet these romantic associations aro not confined to the pioneers 
of geography. Though less known, they equally belong to the 
more sci geodesist. In the whole mage of exploring 
narrative there is nothing mort calculated to excite tion, 
othing more than'the devotion of Colonel Lambton, 


n touching, 
the first su ihtendent of the Great id 5 of 
India, the old man who was absorbed in groat work for balf 


vigour 
ite was before and who died at his 


? 

ia E tof Central India sixty 
ima pert 3 was ears ago, 
quite recently the equal herole death of Captain Hater! was 
recorded. Ai poco feet above thé ies; 1n a tampersinre belay 
zero, and protected only by a light tent, this martyr to science 
was engaged in the delicate of the seconds 
One morning, when gallantly to rise from a 


oe 


and to recommehce work, hedied, Nor do these 


In this us 
the and endurance of future travellers In spite 
of all that has recently been done in there is a vast unknown 


, to penetrate 
many of whom are led, 


exist, in this-country, the ready means o 
training to such 3 and the 
from the i 
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traveller to observe with scientific accuracy, and to bring home 
really valuable results in various branches of inquiry. i 
desirable that this resolution of the phical Society should 
be widely known, and I trust that the local members of this 
section will co-operate pu M that this did is 
eBid by the Geographical , when the intention of an 

native of Hall pears isfant region comes to the 
notice, Incalculable be done to the cause of geogia 





by a system which hars LOK eect of REN every tre 

a scientific and in! iih — din 
The surveying appa o e ocean secon 

importance to that of the land ; and this work also divides itself 


into threo sections, name, tho coaste uod tho cous 
partially surveyed, e coasts. 
Pil nine bé completed ant] all the coats in tha Won pnd 
included in the first section, which is now very far indeed from 
being the case, Yet this is not merely a question of science, of 
the sudy of the physical geography of the ren, interesting & 
this branch of our subject has n the 
completeness of charts hangs the safety o (ripe lee 
and the prosperity of commerce in all parts of the world. When 
itis remembered how much depends upon the work of marine 
it must be & subject of astonishment that so many 
hundreds of miles of coast line frequented by our shipping 
remain unsurveyed ; ee a tone Caa a 
surveys have been executed an blished by fore 
governments, they are not accesmble in an fom. In 
iriteresta- of humanity and of the well-being of our trade, the 


ety bed eta ses arging the completion of marine earvey 
seco by Chambers of Commerce, and 


a ae Wan prec nicest acs concerned in the pro- 
vision of accurate charts of all coasts visited by our shipping. 

Hitherto I have invited your attention to the basis of geography, 
to the measurement of y eripe of lend and sa, and of their 
heights and depths; to ping of the world, to the 
iin merible uss of maps hid charts But this only forms the 
skeleton of our science, which is endued with flesh and blood, 
with life and motion, MS dicte ec causes and pee 
of the changes that have en e are now taking place 
upon the earth; by com ve and physical geographers, by 
those who study and natural phenomena, and demonstrate 
their connection with each other and their places in the greai 
scheme of aaa i n YS 

geo are, m one point , sister 

ieee the former treats of the earth as it now is and of 
changes which bave occurred within historical times. The latter 
deals with the condition of the earth and the changes on its 
surface which went on during the cycles of ages before the 
dawn of history, M os two sciences are quite distinct, while they 
sid each other. eol So eared can be mdertiken en 
the previous E in hical mape, and the geologist 
is enabled to comprehend the S uditiod of the earth in remote 
ages by stud the Lec of physical geography. On 
the other hand, her acquires a correct und 
Sie awa Bis earth's uade by considering the 
recor of hos marrow change Walch can be gathered rom 
history and from the narratives of travellers an 
alleges, Without their services, geography would lose half its 


interest, 

Comparative geogra. (the study of the changes which have 
taken place on the pope surface within historical times) is, 
therefore, a most important branch of our sclence ; and it enlists 
the historian and the topegiapher in our service. It 1s a branch 
. of geography which hes not hitherto recerved the amount of 
attention it deserves. 

The importance of the study of history and of early narratives 
for the elucidation of points in physical geography will appear 
from the consideration of a few instances, Take for example 
the great and fertile basin of the river es in India, e 
Sanscrit historian finds reason for the belief m 3000 B.C, the 
only habitable part of the alluvial of India was the water- 
parting or ridge between the Sutlej and the Jumne. Tho rest 
was a great estuary oc arm of the see, It has only been fit for 
man’s occupation within the historical , and hundreds of 

miles of the delta have become habitable since the days of 
Lord Clive. The wonderful history of these changes can be 


es wis ful ook Me AE eho teem 


the phenomena 
ing work oe a io peg use gf Indian schools 
supposes & native to be standing on the bank of 
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pri cae The chur op 
its waters fell at the close of the 

till lately, was covered by a rich 

more thin half cnt away, 
M D nS EE Pa gra e LN 
to time detach themselves, and are swallowed up p 

muddy stream, If the Hindu ponders over what he sees he 
perhaps be led to make inquiries, and old people will probebly 
tell him thet half a century ago the river itself was a moderate- 
sired kkal, and that the old channel, seven or eight miles off, 
now little more than a string string of pools, was at that time a great 
igi repens at malemore complete 
pter in ysical geograph yw" made more complete 

and piore ml by the ancient records of his people, 
geography ia an applied sclence. Thu body of face wad Qai 
aay ject for mere ve study only, kaor 


practica, unli the knowl of tho way in 
worked i d ages discloses her present and futme oe 
tions, and ena 


es the enlightened administrator and engineer to 
work in harmony with them. 

Again, to pass to another pert of the world. The student of 
history reeds of the great sea fight which Edward IIL. 
fought with the French off Siuys; how, in those days, the 
merchant vesels came up to the wall of that fonriahing seaport 
by eva le; ad low a cu lster a Portngurse con- 
veyed from Lisbon, and an English fleet = 

of York from the Thames, to marry successive 

at D por oC oTe s Jn cay tine IE a modera 

ay a ar 
panda I a cal 
fu Gee kir ulii aar eae 

from the top of the town-hall steeple. This is Sluys. 
A byl googapher wil seck ont the causes which have 

about surpelsing change. They are most inter- 
esting, and most conducive to an intelligent comprehension of 
hus science, and he will find them recorded in history, Thus 
the historian and the geographer work hand in hand, each 
aiding and furthering the researches of the other. 

Once more, We turn to the great Baie du Mont Saint 
Michel, between Normandy and . In Roman authors 
we read of the vast forest called ‘‘Setiacum nemns,” in the 
centre of which an isolated rock arose, surmounted by « temple 
of pe, once once a college of Druidesses Now the same rock, 
wi ricas ees Michael, is surrounded by 
the sea at high ti ter cR is even 
more than of y; its adequate narration 

neut for M. Manet the gold medal of the French 
Genie Society o 1858. 
Once again let us turn for a moment to the Mediterranean 
shores of Spain, and the mountams of Murcia. Those rocky 
ts, whose ss stand out against the deep blue sky, 
support a e of vegetation, The bas and olives 
at their bases are artifically supplied with so edu 
credible that these are the same mountains which, accord 
the forest book of King Alfonso el Sabio, were once cloth i 
their summits with pines and other forest trees ; while soft clouds 
and mist hung over a rounded outline of wood, whee 
now the naked rocks make a hard against the burnished 
sky. But Arab and Spanish chroniclers record the facts, 
2nd geographical science the cause, 
chee aoe Aeneae fuis 


world where some equally interesting 
been recorded, and where the same vakio 


of the civilized 
ical story has not 
ns may not be 


into his turbid 


teaches him 
the his of the formation of the migh basin of tha Ginge. 
So should we, in England, to use the of Professor Huxley, 
*'aeek the meanings of the phenomena offered by the brook 
Michi ritis throngk our village, SO the gràvel it whence our 
roads are mended,” elr meaning is y ficant, 
inr struction, xut la Cu thet we alee all to 
learn geography. 





SECTION F—Ecoxosic SCIENCE AND STATISTICS 
Prof. Leone Levi delivered an address tpon Zhe Scientife, 
Societies in Relation to the Advancement of Scsemce rm the 
Unu Kingdem.—The importance of the subject, and the 


Sept, 11, 1879] 


NATURE ` i 


475 





| 
Eram egi endi 


Great had the achievements of science 
sr eir cd ers cultrvators a profound debt of 
gratitude, Our manufactures and indu 


economic 
Wise ard Haglan’ b hope to maintain her high position in 
productive mar depend oni tha E e which men. of 
in fathoming the ee secret of 
ent 
votaries of science, and still more on the diffusion of education 
the body of the people, 
the Ogovd 
River, details of which at ous 
times in NATURE, ` After leaving the basin of the Ogové and 
Sein erat heh hoa upon the Alina, a large river 
eastwards, which he has no doubt is & tributary of the 


PE as Gd Mist ud ee Bich io emu oP eee 
a pe On the Afghan Waer—the KE es o poe 
wrote.from the Pelwar Kotal, and on the 
operations. conducted pee c Survey 

ent attached to the * Column" of the Afghan- 

force. The ares comprised the whole of the 

oim alley * and the district of Khost fo the south, represent- 


ing an ddion to our graphical knowledge of 4,500 square 
uded with a very int account of 
tna babiny OF iba Kuram Valley onl df its forest ad -clad alo 


(which was furnished Dr. Aitchison), and with a 

The mhabitants of the Karan 
Valley are a r A arer be Capt „works gave 
evidence R. Beavan 
between and Girishk. 
. Gore described the Fishkin 


Its ‘extreme h is about 48 miles, and its average width 
lucluding the ranges on either side, from 25 to 30 miles, It 
Eek E alluvial plein, with a very 
to the absence of trees, except fruit trees in 

ser cations : 

SCIENTIFIC SERIALS 

Bulletin of the United States and Gugrapkical 
Survey o, ye v. No rL Wi Feb- 


runy 28): Notis on. fs Aphidi ng Watt of the Manda 


Chas. A and "nd ye Model Thé. relations of 


horizons of extinct vertebrate of Europe and North America, 
by E. D. Cope.—Observations on the faune of the miocene 
tertlaries of Oregon, by E. D. —Notes on the birds 
of Fort don, Dakota taritory, 


A.C. M.D.—Fómil forests of the ranu e 
mations of Yellowstone National Park, by W. H. H 
—Palxontological Papers, No. Io. ns of preservation 
of invertebrate Ta NU aele C. A, White, BE D.—Suoplement to 
the bibliogra American invertebrate 
by C. A. ,M.D., and H. Tego 


U.S. Geo Survey. The year 1878 was not productive of 

on American invertebrate 2 
Dr. records the made in the United-States, 
Eroi. Nicho gon ee orth America, West 


Indies, and Europe. 


E Verkandiwngen dr k gleichen Retest Wien 
(No.10 1879) Die er the pers :—On a new occur- 
celestine in tho Banat Mountats by Fr. von Hanm — 

On the distribution of Silurian deposits in the Eastern Alps, by 
G. Stache.—On & of the of Dob- 
schau, by S. Roth. The 


from the Silurien made by Herr 
M. Dus at un, Dy Eat. G. MIS Om tho feet D 
of Mount Etna, by Ad. Pereira, The author gives 2 somewhat 


the district between the Bosna and Drina Rivers (Bosnia), by Dr. 
E. Tietze, 


Tax Rendiconio dalle Sessioni dell Accademia delle Scienze daf 
Istitets di Bologna (1878-79).—From this part we note the fol- 
lowing piles nie :—Obeervations on some habits of Vespertilio 

and on some studies in comparative anatomy con- 
nected with this anrmal, by Sig. Ercolani —Notes on an ancient 
Phoenician skull found "hs com: to similar skulls 
of the time, by Sig. —On the decomposition of 
salts of a volatile base and its importance in toxicological 

by Sig. Selmi,—Note on certain fermentations at 
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COLOUR- BLINDNE. SS 


Colour-Blindness, its Dangers, and its Detection. By 
B. Joy Jeffries, A.M, MD., Ophthalmic Surgeon. 
(Boston, America : 1879.) 

OME months ago the subject of colour-blindness was 
introduced into the columns of this periodical as 
bearing,on a question of colour nomenclature. Little 
was then said on the subject itself beyond what was 
necessary to illustrate the point in dispute, but it may 
now be added that the general features of this remarkable 
defect of vision have lately been exciting much attention, 
and have given rise within the last few years to a some- 
what extensive literature, involving points on which there 
has been much difference of opinion and some energetic 


It is jast e a century since the first public announcement 
was made, through Dr. Priestle}, of a case of defective 
vision, which, by the account left on record, we can easily 
recognise as being of the kind subsequently found so 
common. About twenty years later we come on the well 
known and oftén-quoted description of his Gwn case, 
given by John Dalton, which, after another lapse of thirty 
.years, was commented on by Sir John Herschel in a 
very lucid and instructive manner. This celebrated case 
has given rise to the name “ Daltonism,” by which the 
complaint is most generally designated by Continental 
writers, but which has been objected to by the English, 
on the ground that it is no compliment to ‘their great 
chemist to associate his name with an unfortunate natural 
defect In his optical apparatus, Many other words, 
chiefly derived from the Greek, have been from time 
to time proposed, but the simple term colowr-dlindness, 
adopted generally by English writers, and its equivalent, 
>- Farbentlindheit, used by the Germans, appear to answer 
every purpose, and to be unobjectionable. For, whatever 
- may be the special characteristics of the defect (and' on 
this point there are differences of opinion), it 1s admitted 
on all hands that an inability to appreciate the sensation 
conveyed by some particular colour or colours to the 
normal eye must be its most distinguishing feature, 

In 1840 appeared an essay by Prof, Elie Wartmann, of 
Lausanne ; but the first complete work on the subject was 
the “ Researches on eee deii d by Dr. George 
Wilson, of Edinburgh, published in 1855. After this 
several memolrs are to be found, chiefly in transac- 
tions or journals; but the subject attracted little’ notice 
beyond mere curiosity, till a few years ago, when oculists 
and physlologists suddenly woke up to a conviction that 
it had a real importance, both theoretical and practical, 
and therefore’ deserved more careful study than it had 
yet recetved, This movement appears to have originated 
in a more vivid appreciation of eertain dangers that were 
considered likely to arise from the employment, in railway 
and ‘marine service, of persons who were colour-blind, and 
were consequently liable to mistake coloured signals, 
This danger had been clearly pointed out by Prof. Wilson, 
but it had‘ required many years for its importance to 
become recognised. When, however, attentic was 
roused, there was no lack of persons read} to undertake 
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the investigation of the subject, and a host of works have 
appeared by many men of eminence proposing means 
of providing against the evil; and although , the in- 
quiries have been instjtuted at first with chiefly a prac 

tical bearing, they have naturally, in the hands of scien- 
tific men, been mixed up with a good deal of speculation 
of & more theoretical kind. Among the workers who 
have busied themselves with the subject may be men- 

tioned Prof, Holmgren, of Upsala, in Sweden; Dr. 

Stilling, oculist at Cassel; Dr. Magnus and Prof. Cohn, 

of Breslau; ' Prof. Donders, of Utrecht; Prof, Ewald 
Hering, of Prague ; Dr. Dáae, of Norway; Drs. de Wecker 
and Landolt, of Paris; and Professors Delbouf and 
Spring, of Liege. Unfortunately, although we know that 
some of our most eminent oculists in England have also 
lately had the subject ünder their consideration, their 
researches ‘have not yet been made public, and it ‘is, 
therefore, opportune that we are able to announce the 
appearance of a work which, although not by an English- 
man, is in our language, and will, therefore, make the 
English reading public acquainted with what has been 
The author is ophthalmic surgeon to several hospitals ; 
he is otherwise much connected with ophthalmological 
matters, and has had large experience in regard to colour- 


blindness. He gives a good and full account of the 


general nature and statistics of the defect, and the means 
he considers best calculated for its detection ; enlarging 
on the necessity for a systematic testing of the vision of 
servants on rallways and sea-going vessels, and recom- 
mending the rigid exclusion of those who have imperfect 
colour-vision. He further devotes some attention to 
matters of theory, adopting and advocating the views 
most generally entertained: 

It is impossible, in the short space of Such a notice as 
the present, to give any extended analysis of the recent 
comprehensive investigations ; it, must suffice to make a 


‘few remarks on some of the more prominent points of 
interest; and first as-to the statistics, Dr. Jeffries 


has some interesting chapters on this head, and states 
that variable statistics have been given by different ob- 
Servers, depending largely on the mode of testing. 

In regard to males, he gives a table of thé results 
obtained by eléven different observers, who had examined 
on the aggregate about 50,000 persons, chiefly pupils in 
schools, eseó/oyár on railways, soldiers; or sailors. The 
proportion of colour-blind persons was given variously 
from 3 to6 per cent, the average being about 4. Assuming, 
therefore, the ‘examinees to represent fairly the general 
population, we may take it for granted that one out of 
every twenty-five men we meet is deficient of any true 


'ideas.respecting the colours of objects he sees around 
him. ~~ “ot ` 


With females, the case is very different, the defect in: 


‘that,’ sex being exceedingly rare. Out of nearly 20,000. 


women and girls examined, there were only registered 
forty cases of cojour-blindness, or o'2 per cent. ; and some 
of these are of doubtfulaccuracy. This isa very singular 
fact, for which no sufficient explanation has ever been 
suggested; it has indeéd -been remarked that women 
devote much moře attention than men to colours in 
general, but this Has rio bearing on the question, inas- 

much as the evil is not a functional ‘derangement, which 
e A Y 
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might be brought right by exercise, but & natural and 
congenital defect of organic structure, altogether in- 
capable of cure or even amelioration by any means at 
presenf known. 

"There is every reason to believe fhe defect is hereditary, 
and Dr. Jeffries gives some data as to-its transmission, 
showing the curious law (not, however, without exceptions) 
that it is transmitted tArongh the females, aMhough the 
females themselves escape it, thus skipping over every 
other generation, For example, if a man is colour-blind 
he will have no colour-blind children, neither will any of 
his sons' sons be colour-blind, but the defect will probably 
be found among the sons of his daughters. 

It has been asserted by some authorities that a higher 

percentage of cases exists among people of the Jewish 
faith, and an ingenious question has been raised whether 
this may not indicate a descent from an early general 
type of imperfect vision, so giving a sort of support to 
the Gladstonign theory of development of the colour- 
sense. - But as the fact is disputed, it is useless to trouble 
ourselves about any inference from it. 
- Another point of interest is the mode of testing and 
examining the colour-blind, and a large portion of Dr 
Jeffries’, as of all other late works, is devoted to this 
matter. There ate two distinct objects in view in such 
‘examinations : first, simply to discover whether the 
examinee is or is not colour-blind; secondly to find out 
the precise nature of his sensations of colour. 3 

The first is of the more practical importance, and it is 
aimed, of course, chiefly at the testing of railway servants 
and others who have to do with-colours. I hold a strong 
opinion that too much alarm has been created about the 
danger of mistaking railway signals) Normal-eyed people 
(who have always the greatest difficulty in comprehending 
what the colour-blind really see) generally believe that 
because under certain circumstances a red and a green 
object give similar impressions to a Daltonian, therefore 
he must, under all circumstances, confound redness and 
greenness, Nothing can be further from the truth, and I 
may give my own experience with railway signals as an 
example. I have had a great deal to do with railways, 

.and although there can be no doubt about my colour- 
blindness, I do not recollect that I ever experienced any 
- difficulty in distinguishing a red lamp from a green one. 
They are always strongly contrasted to my. eye, and 
often, when I have passed at night through Cannon 
Street Station, I have amused myself by watching the 
changes in the imposing array of signals exhibited 
there. I could give a sufficient explanation of this, but 
it would be out of place here, I believe, so far as my 
knowledge at present goes, that nearly all colour-blind 
tients-see the distinction as well as I do; and this view 
is corroboratéd by the great fact that, although we may 
assume that down to a late period about one out of every 
twenty-five engine-drivers has been colour-blind, never 
since railways have been in use has a single accident 
occurred which has ‘been positively attributable to the 
mistaking of a red for a green night signal. If the notions 
of the alarmists were well founded, we should have had 
collisions every day. At the same time I do not deny the 
_ possibility of danger, under certain circurgstances, and I 
would by no means discourage the precautions proposed 
in the selection of men. : 


do 


.Itis not ŝo easy a matter to identify positively a case 
of colour-blindness as might at first be supposed. Mere 
inaccuracy in naming colours is not sufficient, for it often 
happens, on the one hand, that normal-eyed people 
name colours incorrectly, and, on the other hand, that 
colour-blind people will name many colours correctly. 
There have been several kinds of tests adopted by dif- 
ferent examiners, but the most important are those by 
Holmgren, Schilling, and Daae. The first is the one 
recommended by Dr. Jeffrjes, and it is described by him 
at considerable length. The test is made with a large 
number of samples of worsted (or what we call’ Berlin- 
wool) of a great variety of colours and shades A` 
certain sample, of a pale but decided tint of green, is 
shown to the patient, who is desired to select from the 
heap all the specimeng which, to his eye, match it in 
colour. If he is normal-eyed he will select only green 
samples, but if he is colourrblind he will add others of 
other colours, such as pink, light-brown, gray, &c., which, 
though so different to the normal-eyed, match the green tint 
to his defective vision. But the wools have to be carefully 
selected, and are expensive. Dr. Schilling’s test consists 
of a set of lithographed coloured diagrams; he takes two 
colours which, though normally strongly contrasted, he 
knows appear alike to the colour-blind, say scarlet and 
yellow-brown, and he draws letters or patterns in one of 
these, on a ground of the other, Z.«., & scarlet pattern on 
a brown ground, or vice versd, the design being so in- 


'geniously arranged as to avoid betraying any lines of 


division. A single glance at these diagrams by a colour- 
blind person suffices to test his vision, If he is normal- 
eyed the patterns are visible to him ; if he is colour-blind 
they are invisible, the whole diagram conveying to his. 
mind the idea of one uniform colour. 

Dr. Daae’s test is a little page of samples of coloured 
worsted, arranged in rows. Some of the rows are devoted 
each to one colour, arranged in different tints and shades, 
while other rows contain different colours in the same 


row. If the patient is unable to distinguish between 


these two classes he is colour-blind. 

- All these tests are very simple, and appear to be efficient 
so far as the mere detection of ths fact is concerned, 
which is all that is wanted for economic purposes. 

But some of the investigators go farther ; they prescribe 
other tests with a view to find out what is the nature of 
the patient’s vision—to get an idea of what he actually 
sees. The arrangements proposed for this purpose are 
much more elaborate. Holmgren, for example, exhibits 
other samples of wool, and endeavours to infer the nature 
of the vision by observing what colours are considered to ^ 
match it, Schilling has different sets of diagrams for 
what he considers differerit classes of the complaint, 
while many other contrivances, some of them extremely 
complicated, have been designed to test the vision by 
shadows, by coloured glasses, by reflected images; by 
polarisation, by contrast, by comparisons, and by the 
spectroscope. These are all more or less unsatisfactory, 
and the information hitherto obtained by them is worth 
very little. “The answers of the patients are seldom 
trustworthy, and they are almost always interpreted 
by the examiner to suit some preconceived. theory of his 
own. One of the most earnest and industrious ipvesti- 
gatora, Dr. Cohn, gives a long list of answers he has , 
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received, but he has unfortunately vitiated his whole 
work by relying to a large extent on the naming of 
colours by the patients. This is the very worstand most 
fallacious test of all, and Dr. Jeffries quotes, in reference 
to it, the following forcible remarks by Helmholtz :— 
i. to the examination of the colour-blind, ly 


them to name this or that colour will na y 
elici t very little, since they are then forced to apply 
ihe spem of mathea adapted do normal pereeption i 
their own perception, for which it is not It is 
not ony t adapted, ‘Decane it contains wee many 
names, in the series of spectral colours we designate 
differences of tone [hue ?] as such, which to the colour- 
blind are only variations of saturation or luminosity.” 

My own experience enables me thoroughly to corrobo- 
rate this: if any one asks me to name a colour shown 
me, I tell him it would be as reasonable to treat me as 
a clairvoyant and to expect me to read the contents of a 
sealed envelope. 

` But these inquiries, as above stated, always have to do 
with the sheorres of colour-blindness, and a few words 
must be said on this point, which is one of great diffi- 
culty, and in regard to which the state of knowledge is 
at present exceedingly unsatisfactory. When Dalton 
‘wrote what may be considered the first good account 
of the defect, he, notwithstanding his great acuteness and 
his extracrdinary powers of scientific investigation, failed 
to discover the important point of his case, namely, that 
he saw Avo colours only—yellow and blue. This was 
found out for him at a much later period by the pene- 
tration of Sir David Brewster and Sir John Herschel, 
who designated the malady by the term, dtchromc vision, 
. which has ever since been used. Sir David Brewster, 
acting on this, framed a very simple explanation of the 
defect, founded on his own views as to the nature of 
colours, He had a theory that the solar spectrum was 
formed from three separate spectra overlapping each 
other, one giving red light, one yellow, and one blue, 
which might therefore be considered the three primitive 
colours for normal eyes, as it was taken for granted all 
other colours might be compounded from them, All that 
. was necessary for the explanation of colour-blindness was 
to assume the eye of the patient insensible to the red rays, 
and the phenomena followed as a matter of course. This 
theory was a very plausible one, and is still in favour with 
.many persons who have practically to do with colour. 
But unluckily on further examination it was found want- 
ing, inasmuch as one of the main effects in it, namely, 
the suppqsed production of green by a mixture of yellow 
and blue, turned out to be a delusion ; and moreover, as 
the theory of light became better known, the ideà of 
overlapping spectra was abandoned, it being clear that 
every hue of colour Rad its own peculiar generating wave, 
Hence Brewster's elegant and simple explanation of 
colour-blindness fell to the ground. 

Some years afierwards came out what is called the 
* Young-Helmholtz" theory, whichassumes that thenormal 
visual organs are capable of being impressed with three 
colour sensations, corresponding to red, green, and violet, 
and that all colour-perception is caused by the combined 
action of these in varying proportions. It is then assumed» 
that'in colour-blind people one of these sensations is 
wanting, leaving only thé other two “in action, and thus 
causing dichromic vision. The most common defect is 
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supposed to be blindness to red, and on this hypothesis 
the colour-blind ought to see only violet and green. At 
the same time the supporters of this theory fancy they 
can detect some cases where the green is wanting, leaving 
only red and violet, eand others where the violet is 
wanting, leaving visible only the red and the green.’ 

This theory is in great favour, owing to the eminence 
of its authors and the support of many distinguished 
physicists ; and it is adopted implicitly by Dr. Jeffries, 
But objections have been raised to it on several grounds, 
one of the most forcible being that it does not accord 
with the experience of the colour-blind. If there is any 
one fact more unequivocally deducible from their evidence 
than another, it is that the less refrangible colour they 
perceive corresponds to yellow, and not to green. In my 
own case, which I believe is a typical one, my long-wave 
colour is most vivid and positive, and it is an absolute 
certainty that its maximum splendour is excited by the 
buttercup, or by the. pigment chrome-yellow, or by the 
sodium line; whereas objects that I hear called green 
give me no definite impressions at all; sometimes they 
assume a debased, dirty, or washed-out buttercup colour; 
sometimes they look black or grey; and sometimes they 
even give my opposite sensation, blue. How, therefore, 
it can be argued that my most brilliant buttercup sensation 
is excited by green objects rather than by yellow ones, is 
to me unintelligible. 

A theory has lately been started by a Belgian savasis, 
that the colour-blind defect is caused by an undue sensi- 
tiveness to green, which destroys the proper effect of other 
colours; to illustrate which he says that the normal eye, 
by looking through a certain green solution, will become 
colour-blind. But he carries his theory to the further 
length of asserting that if a colour-blind person looks 
through & certain red solution, he will be restored 
to normal vision, a conclusion which is so improbable 
that we may dismiss the theory from consideration, par- _ 
ticularly as it has found no supporters. 

There is, however, another hypothesis lately offered,. 
which has a very different aspect. It was laid before the 
Academy of Sciences of Vienna a few years ago by Herr 
Ewald Hering, Professor of Physiology at Prague. Its 
scope is considerably wider than has to do with our present 
purpose, as it embraces the whole physiological theory of 
the perception of light, and it would be out of the question 
to give a complete account of it here, It is, however, 
of such great importance, and has been so favourably 
received by some of the highest authorities, that it may be- 
worth while to devote a future article in NATURE to its 
description. Meantime it may be briefly stated that the- 
author assumes, not three fundamental colour-sensations, 
as in the Young-Helmholtz theory, but (excluding black 
and white, for which he provides separately) foxy, namely, 
blue, yellow, red, and green.! 

These, however, result from only two sources of sensa- 
tion, each of which is capable of a double, or reversible, 
mode of excitement (in a manner somewhat analogous to: 
positive and negative in electricity, or plus and minus in 
algebra) producing the sensation of two colours comple- 


mentary to each other, Thus, one of the sources of sen- 
! In the cf my own bEzhed in the PAilecephsca! 
jens for 1859, I ventured to the view that tho assumption 

of these as necessary in order to explain satis. 
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gation corresponds to blue and yellow, the blue rays ex- 
citing it in one direction and the yellow rays in the other. 
The other source corresponds to red and green, and is 
excited in like manner: It will at once be seen with what 
admirable. simplicity this will explain colour-blindness, 
avoiding .the violence done to the evidence by the Young- 
Helmholtz doctrine. Normal-eyed persahs possess both 
sources of sensation ; colour-blind persons possess only 
‘one. "The usual case is when the red-greep source is 
absent, the patient seeing only blue ahd yellow; but the 
other, defect ig possible, giying blindness to blue and 
yellow, and vision only of red and green ;-and Dr. Stilling, 
who strongly espouses the theory, states that rare examples 
of this have been found. If both sources of sensation. 
are absent, the patient sees only light and shade, and. 
this case also is-sald to have been practically known. 

| dt is a- pity Dr. Jefiries- has: omitted to mention this! 
theory, which, if -it shoyld be substantiated by further 
inquiry. bids fair to be a most valuable contribution to 
our knowledge. In the meantime the phenomena of 


colour-blindness, from the important bearing they have | truly 


on the nature of colour-perception generally, require much 
further careful investigation. x mu 
S : WILLJAM POLE 





Nu 'QUR BOOK SHELF 

Elementary Lessons om Sound. By Dr. W..H. Stone, 
Lecturer on Physics at St. Thomas’s Hospital, (London: 
Macmillan and Co., 1879.) i ' 


Helmholtr's work on musical acoustics, the study of 
the nature of sound has become popular. “he or 
phenomena of hed must. interest evéry óne; but it is 
to the thoughtful student- of music that the subject pre- 
sents its chief attractions. We cannot imagine any intel- 
i musician who will not be desirous to know some- 

ning, of the foundation of the wonderful fabric he has'to 
deal with, and to learn how the principles of science bear 
on the practice of the art. | ` i o 

It is well, therefore, that Messrs: Macmillan have in- 
cluded among their School. Class Books one which gives, 
in a very small compass, a large amount of information 
as to-the laws and phenomena of sound, The author has 
not only extracted the essence of what is contained in 
bulky and expensive treatises, sometimes in foreign lan- 
guages, but he has also given much additional information 

m memoirs and transactions of scientific soci out 
of the reach of the ordinary public. í , 

The application of acoustics to musical instruments is 
a useful addition, the subject being one which the author 
has made y his own. He has also stated some 
of the simplest facts of the connection between acoustical 
phenomena and the structure of music; but this is too 
wide a-subject, and involves far too complicated con- 
Pompuan to be fully dealt with in an elementary work of 


We notice a few trifling errors, as, for example, on 
3, the monochord can hardly be said to be “named M 
ras; and Tartinl's Jerxo suono was intended by 
rather às a guide to corect double-stopping tham 
"tuning." -On 11, line 7, the Pa ti “ first 
partial" is probably meant to -be_“ first overtone.” 
page 76 & pretty contrivance, by “Mr. Francis Galton, is 
ascribed to Capt. Douglas Galton, These things are, 
howerer, of little consequence. 
* Ten fhe 
It may be mentioned that one'bf the main points in theory bas lately 
Boll and Kthne in to the of the retina. 
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aspen lovee adores 
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“fs the appearance even of com- 
weacrications containing interesting amd novel facts.) 

Local Colour-Variation in Lizards 
Tux interest which some notes by Messrs. Wallace and 


Gigil (published in NATURE) have called forth with 
to the local variation of colour in reptiles causes mo to 


owever, as those rocks are not of « bluish- 


black, but rather a yellowish-red.colour, intermixed with a little 


Ea, dnd as moreover, the laiidi there have no enemies 

ch Heg reais protection, and therefore no viaa à 
T : : : þ necessary, 
SINGE the publication, some five and twenty years ago, of |- 


thesis made in 1874 (“ Ueber die der Farben bel 
P Jena, 1874). Thish exis, which, it is true, has 
till now met with a as follows :—The skin of the 
The black: pigment, which 


gives us the fm of different 
which we are able to observe in 
t, takes 


itself 
ment, and provided the-animal does not 


: 
11 


à 


Bul 
i 
iH 

TET 
UE 
TM 
T 


H 


of colours can be' traced (as I 
e 1874) by the individual 

, bat necessarily only under the 
constant strong influence of the sun on young uals, Dr. 
Braun, in his work on the Lacerta A/fords, informs us that the 
young lixard of the Island of Ayre has the same colour as 


-its form on the larger Balearic islands, and only turns 
piac in the i 


in 
Though we can only observe the turning 


ficial means, that is, by the rays of the sun-from 
an aen gc p Rd these means I completely 
of the Fi ini lizards and the brown ones 


tumed bluish-green, the 
latter brownish-green. . E i uk 
Before I pass on to an enumeration of the above-named trans 
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formed lirard-, I shall just mention a third endeavour which has | so as to satisfactorily account for these As to 

been made to explain the black colour of the lizards mhabiring Vance cord, ich ha been Abundant hrowghoat the ing 

small islet», : and summer, it is possible that some of those specimens whi 
In his book, *' Bel zur DesoendepnzflTheorie," | occurred in the were the result of-a migration from the 








rays of the sun in the desert effect so strong vn elevation in the 
temperature of the soll, that it brings forth e relaxation in the 
animal, and.slackens the energetic movement of the t, 
conséquently the extreme beat counteracts’ the effect which the 
light produces, whilst on the islets of the Mediterranean the heat 
is alleviated by the sea breezes and by a degtee of dam; 
dé. Ae wo already know; all us Earopean spoles of lirade 
carefully avold the desert. Bi ote 

. The dark-coloured lizards at present known, which inhabit 


(Braunschweig, 1875; 408.) L. murals, var. archi s, 
v. Bedriaga : " H Studien,” ini Archiv fur Nattr- 







I HAYE observed, in several recent numbers of NATTEN, 
' various notices of earthquakes, so frequent as to suggest the 
ides to me (perhaps incorrect) that for several months they 


a, Lec, mu var. malisellensis, Braun: Lacerta Hj, have been more numerous than u-cal. Since m in West 

and Z muralis; '' aus dem zoolog. rootom. Institut in | Java I have experienced several scvere shocks. On March 28, be- 

1877. — iat ES 2 ise ARIS pM Tiras startled by a peonia sii 2s I satin 

dark light 1 i Tht rs . At 3 

Bell kin A 3 light longitudinal a. | my chair. first I imagined I was seized a e fever 
et elisetlo 


undeceived by 
the hotles, de, and the yehement Deseo 
Tukan Allah, and the loud exclemations of the natives of, ** We 
are bere |? 4! We are all here!” I learned in a few days that 


. L wevrqlis, var. Kiffaeisis, 


Eu Tr. 
~“ S ta Ane f Nowe, 1879. 


Günther ; *' Description of & new European Species of hed ; in particular the town of Ijandjoer, in which 
Annals and M. of Natural Hisisry, 1874. numerous honses were destroyed, many bridges broken down, 

Back black covered with small green the under the telegraph apparatus entirely thrown out of , and six or 
_eredeep blue. Length 212 mm. Inhabits Filfla, near killed. "The ground alto o and emitted 


serm persons 
volumes of smoke, while the Gedé itself burst ont with extra 
vigour, throwing out, in addition to the usual white steamy vapour, 
large quantiles of smoke and ashes, fortunately to no great 
distance. hout the 28th and 29th there was a succession 
of shocks, On June 3 I experienced a second earthquake, un- 
GUAE not very severe s and again: ori tiie th, undulatory, 
of co ble duration, severe enough to hly shako 
the whole house and throw down unfixed objects, have 
done no damage to life, as far as I have , and, d 
some houses cracked in Batavia, littleto property. Since 


4. L. muralis, var. /aregiioniensis, De Bedriage : 
vue de a den ‘Eidechsen.” (Ji 1874.) 
L ter, oawies, Eimer: ‘Zoologische Studien auf 
Capri (Leiprig, 1874) Braun, /.«. . 
black, sides blue spotted with black; the belly e 
brilliant blue. ILength220 mm, Inhabits the Faraglioni Rock, 
near Ca: i 
ET ure de Tini De Behl tt Herpetologische 
Studien," in Arckig f. Natwrg., 1879, pp. 264. 
Back and sides brown, or dark brown covered with black 
spots, sometimes with bluish green spots on the sides. Above 
root of the forelegs & bluish spot. Length 205 mm. In- 
Ponza near Gaeta. " 
6. L. muralis, var. Lilforsi, Günther 1 ** Description of a New 
European Specles of Zootoca,” Lc, Braun, he, 
U parts of a deep glossy black, lower of a beautiful 
bine. Length 175 mm,  Inhabits the Island of Ayre, 





Leaping Power of Mantis? 
I can state from my own observations of several different 


are light brown with green and blue pots The belly brick-red | i Pomemed by many, chiefly in the larval stage, and that the 
with (sometimes without) small blue stripes, Col varies. | distances i Hom Branch to branch ire Tay coua: 
derable for the size of the insect. E. L. LAYARD 
Length 175 mm. Isla del pear Beitish N 
8. Z, muralis, ver. Re De Bedriaga: ''Herpeto- Consulate, Noumea 
Studien," 1878, Le. - 
olive brown a black Blue eye-spots orna- | ` I 
mer he sda E en E Haer sowe of OUR ASTRONOMICAL COLUMN : > 
are _ 155 mm. ; ° Amo -} 
te f THE OUTER’ SATELLITE Oy MARSs.—The' íollowing 
aa e (ODE J: YON BEDRTAGA itions of Deimos, the exterior satellite of | are 


educed from the data published in Prof. Asaph Hals 
-| memoir, in which-he determiges the elements of the: 


pey . Inset Swarms ' S : ] 
"THIS being rénarkabló for ‘insect swarms,” it -is im- | Satellite-orbits ;—. 
portant all pomible information about them should be gained, 


-— 


1 Narva, vol. xx. p. sos. 





At Greenwich Mfrdiight 
Dit 


] 


Pos. Dist. 
o he * o 
Oct. 10 Aa4D3 /.. 50I | Oct. 21 .. ‘ow. 488 
VII 284 .. 2360 az... , 608 .. 557 
QA ae dy ww. 617 023 2006 .. 224 
13... Uu Di 24. 234'0 .. 657 
I4 - 22393 .. 56* 23 .. 2724 .. 206 
15 249'9 .. 4A 0 |. 47I e 380 
16 390 .. 367 a e 649 .. 486 
1 à Fre .. 604 se 2134 ws 350 
I 1018 -... 1Ia'5 a9 .. 23 e 047 
19 aar] .. 630 30 .. 3177 .. I44 
20 agi 316 . 81 497 .. 642 
"The apparent diameter of the diameter 


assuming 

at the mean distance 9°°415, be 1778 on October 1o 
and 19"'5 on October 3r. "The value adopted depends 
chiefly upon the double-image measures, and is smaller 
than that introduced in Leverrier' s Tables of Mars, which 
was derived from observations with meridian instruments. 
The period of revolution of Deimos is 30h. 17m. 548., and 
the mean distance from the centre of Mars 14,500 miles, 
so that the average orbital velocity is 50 miles per minute. 
The excentricity appearing to be very small, Prof. Hall 
assumes a ci orbit for prediction in 1879.” 


THE FIRST COMET OY 1699.—This comet was observed 
at Paris by Cassini and di Rom February 20 to 
March :2, asd at Pekin by the t missionary, Ds 
Fontenay, from February Ep to re 26. The sin 
orbit which figures in our catalogues was calculated 
Lacaille; the following elements by Mr. Hind de epenting 
upon the observations of February 19, 24, and 
are very similar to Lacaille’s, the only noticeable differ 
ence being an increase of rather more than 1° in the 
inclination :— 


Perihelion pasmge, 1699, January 13°3998 G.M.T. 


Longitude of perihelion — ... ala 8'8 
a8 EI node - 321 EE 
ination... te. ead aes 7o 36° 
Log. -perihelion distance — ... ... ... 987426 
E otion—retrograde. 


The re-examination to a certain extent of the cometary 
oie ee a single calculation appears by no 
"india eo work, as was shown by the circumstance 
pointed out in this column some time since, that Halley 
inadvertently given the longitude of the descending 
node of the comet of um 
Astronomy,’ in 
the mistake has 


in his “ Synopsis of Cometary 
that of the ascending node, and 
en continued in all our catalogues. 


NOTES 


Tux latest conflagration at Irkutsk has destroyed all the 
libraries of the town—the Public Library, the private one of M. 
Vaghine (which contained the unpublished MSS. of Gedenstrom), 
and that of the Siberian branch of the Russian Geographical 
Soclety, which latter contained a great variety of works about 
Siberia, some of them being very rare, a great number of works 
and MSS. on Buddhism, numerous collections of publications of 
foreign scientific societies (European, Asiatic, and American) 
who exchanged their publications with the Siberian branch, and 
a large assortment of works on physical sclences and natural 
history. The destruction of this library will be a-very great loes 
to science altogether, if a new one be not immediately created. 
It would be difficult for a man of science inhabiting & great city 
or even the amallest town in Western Europe to understand the 
important* services which this library*the only one in Central 
Asis—has rendered in the development of scientific knowledge 
and in giving a scientific character to the geographical explora- 
tion of Siberia. Many sci men when stgying in Irkutsk 
havo largely made use of the library (we may name among them 
the well-known president of the Berlin Geographical Soclety, 
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Prof, Bastian, and quote his interesting notice on Irkutsk), and 
the writer of these lines can testify, from his own experience, 
how were the services rendered by this library to him 
and to his young friends when’ they begun thelr studies for 
scientific geographical explorations of Sfberia at Irkutsk, ñs., at 
a distance of some thousand miles from all intellectual centres. 
We think that all those who have the further development of 
scientific exploration at heart, should do their utmost to assist 
in creating a new and good library in that centre for the explora- 


'| tion of Siberia. 


ON August 20 last, tho centenary, of tha birth of Berzelius 
was celebrated in a fitting manner at Stockholm. AN the 
principal newspapers commented on the event in leading articles, 
and reminded their readers in enthusiastic terms that through 
Linnseus and Berrelius Sweden obtained citiren-rlghts in the 
world of science. At Vafversunda in the province of Småland, 
the birth-place of Berzelius, a monument to the great chemist 
was unveiled on the same day, in the presence of a large con- 
course of country people. 

THE steamship Mareday, which has successfully laid the new 
transatlantic electric cable from Scilly to Newfoundland, returns 
to Woolwich to take on bofttd the shore end and the cable to be 
laid from Newfoundland to America, The Siemens electric 
works at Charlton are just now busy completing the preparation 
of these parts, which will be ready by the end of this month, 
when the Faradey will be mcored in the Thames to receive 
them, 


TRE steamer Dacia left Greenwich a few days ago in order to 
lay the second electric cable which is to connect Marseilles and 


„Algiers. When this communicetion has been established the 


tariff of telegraphic messages between France and Algeria will 
be diminished by half, being reduced to 14. a word instead of 2d. 
as now. It is supposed that the augmentation of traffic with the 
colony will result in an increased Income to the Government 


On September 1 bcd d c m 
(Holstein). 
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Hopsten, near Münster (Westphalia). It occured on August 
26, at seven P.M. The largest oaks were uprooted and broken 
down; many honses were partially destroyed, and débris of all 
kinds marked the path of the atmospheric disturbance, which 
proceeded in an easterly direction. Strange to say, the most 
complete calm reigned everywhere around at the time. ` 


PHYLLOXERA has now made it» deplorable entry into Italian 
vineyards. The destructive insect has appeared in the province - 
of Como. The local authorities are making every effort to 
combat the plague. 


Ir was proved some time Bee Ree TU 
belonging to the same natural group, the product ef the coeff- 
cient of expansion by the absolute temperature of fusion is a 
constant quantity. In another memoir just presented to the 
Belgian Academy, M. de Heen inquires how the coefficient of 
expansion of water varies with the nature and quantity of sub- 
stances dissolved in it. He proves that there is also a re- 
markable relation between the coefficlent of expansion of organic 
liquids belonging to the same homologous series and their boil- 
ing point; the product of the one by the other is a constant 
quantity. In connection with this, M. Spring points ont that 
M. Pictet, guided simply by ideas introduced into science by 
thermodynamics, has come to the same conclusions as M. de 
Hetn. M. Pictet shows (1) that temperature is represented by 
the length of calorifc oscillations of the molecules of & sub- 
stance ; ee ee 
to equal lengths of oscillations ; and (3) that consequently, the 
product of the lengths of oscillation by the temperatures of 
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fasion must be a constant number for all solids, As the lengths 
of oscillation of the molecules of a body are measured by the 
coefficient of expansion, we see that the regult i» the same as 
that reached some time since by M. de Heen, and Which is now 
extended to liquids. 

IN a serles of experiments recently described to the Vienna 
Academy, Prof. von Waltenhofen has sought to deduce from a 
direct measurement of the work done in induction of an electric 
current in g closed circuit of given resistance, the mechanical 
equivalent of heat, For induction, a magneto-electric machine 
was ured, whose electromotive force was ascertained to be pro- 
portional to the number of revolutions, .A dynamometric handle 
of the newest construction was attached, and it was furnished 
with an arrangement for receiving the work-dlagrams. The 
induced currents were measured by means of a tangent galvano- 
meter, The results were found to be in satisfactory agreement 
with Joule’s equivalent, 


AN interesting communication relating to the photography of 
spectra hes recently been made to the Berlin Academy of 
Sciences by Herr H. W. Vogel. It is not very difficult to pho- 
tograph the spectra of incandescent gases if the source of light 
is an Induction spark which is pediluced by a current with an 
Inserted Leyden jar. The photography of the much fainter 
spectra obtained by the simple induction-spark presents far more 
considerable difficulties, and these are the very ones which Herr 





' Vogel has now completely mastered by the employment of so- 


z 


called gelatine-dry-plates. These plates are remarkable for their 
extreme sensitiveness, which Herr Vogel has estimated to be at 
least fifteen times that of the ordinary wet plates, They keep 
ga raen it seems, and are already obtainable In the trade, 

Herr Vogel succeeded in fixing the spectra of the 
Ga ae de ost Ga wade ee beg 
thus rendering lines visible in the more refrangible part of the 
spectrum which cannot be observed by direct vision, The two 
gentlemen are now engaged in studying these spectra more 
minutely in company, and will doubtless soon publish the results 
of thetr researches, 

A VIOLENT shock of earthquake, lasting forty seconds, is re- 
parted from tbe island of St Thomas (West Indies). It occurred 
on July 30 at 11.35 A.M. 

THE Tegs publishes a letter from M. Francis Laur, a mining 
engineer, complaining that the French Parliamentary Commission 
appointed for preventing the effects of fire-damp, has given no 
sign of life, although a credit of 50,000 francs was assigned to it, 
and more than fifty inventors have sent in instruments or methods 


' for examination. 


M. Ferry, Minister of Publie Instruction, has published an 
official circular for the better organisation of the bursaries granted 
after examination to students taking their degrees in the several 
French universities, These bursaries are of quite recent founda- 
tlon and present a strong similarity to the sirarships or scholar- 
ships in the English universities, — 

AMONGST European countries there are two where arience has 
been dreadfully neglected up to the present time. For one of 
these two, vix, Turkey, we are afraid there is not much hope of 
reformation, at least in its present condition, It is satisfactory, 
however, that the other one, viz., Spain, seems at last to be awak- 
ing from its lethargy with regard to science. Some time ago we 
had occasion to refer to a commendable Crowica ciextifca, pab- 
lished annually in two volumes, by Dr. Emilio Huelin, of 
Madrid. Another publication which appears monthly, the 
Revista contemperanes, of which Dr. Francisco de Asis Pacheco 
is the editor, has just come tyder our notice, The last number 
of this serial contains an excellent article on the sciences in 1879, 
by Ricardo Becerro y Bengoa, giving a most- elaborate account 
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of the work done recently in all branches of science. The pub- 
lishers are Señores Perojo Hermanos, of Madrid, who also 
publish La Naturaleza, an illustrated science review, in two 
volumes- annually. : 

THE project of buildiag a canal from Amsterdam to the Rhine 
(in continuation of the new canal between that city and the 
German Ocean) has lately been again brought before the Dutch 
Government. Our readers are aware that the project is not new, 
and it is easy to see the great advantages its execution would 
bring to the commerce of Holland generally and of Amsterdam 
in particular. i 

AT a recent meeting of the United States Anthropological 
Society, Mr. F. H. Cushing, who has made an original and ex- 
perimental study of aboriginal processes in the manufacture of 
pottery, stone axes, and flint arrow-heads, using only the tools 
which were within the reach of the aboriginal manufacturers, 
garo an interesting description of the manner in which flint im- 
plements, especially arrow- and spear-heads, were mado by the 
prehistoric inhabitants of this country and Europe, previous to 
the discovery or introduction of iron. Itis the popular impres- 
sion that fimt errow-heads were all chipped into shape by strik- 
ing off fragments with a rude stone hammer, and this was the 
method first tried by Mr. Cushing. Ho found, however, that it 
was impossible to imitate in this way any of the finer and more 
delicate specimens of Indian arrows, and that three out of four 
sven of the coarser forms were broken in the process of manu- 
facture. It was evident, therefore, that the Indians had other 
and more delicate processes, After many unsuccessful experl- 
ments, he accidentally discovered that small fragments could be 
broken off fram a plece of flint with much greater certainty and 
peecision, by pressure with a pointed rod of bone or horn, than 
by blows with a hammer-stone. The sharp edge of the flint 
would cut slightly into the bone, and when the latter was twisted 
suddenly upward a flake would fly off from the point where the 
pressure was applied in a direction which could be foreseen and 
controlled. To this process Mr. Cushing gives the name of 
flaking, to distinguish it from chipping produced by percussion. 
And its discovery, he considers, removes most of the difficulties 
which previous experimenters had met with in trying to work 
flint without the use of iron, Spear- and arrow-heauds could in 
this way be fiaked even into the most delicate and apparently 
fragile shapes with a certainty attainable in no. other way, and 
with a greatly-lessened probability of breakage. Mr. Cushing 
then described, with the ald of blackboard illustrations, all the 
steps In the manufacture of an arrow, beginning with the striking 
off of a suitable flake from the mass of material selected, trimming 
it roughly with a pebble into a leaf-shape with a bevelled edge, 
scaling off surface flakes by repeated blows with a hammer-stone 
upon this edge at right angles to its plane, and finally finishing, 
pointing, and notching the arrow-head with the bone faking- 
Instrument previously referred to, 

Tux Rusian Foreign Ministry has just published a very good 
Russian and Chinese dictionary, by the first translator of the 
Russian mission at Pekin, ki, P. S. Popoff. The work is printed 
by a new kind of entography devised by M. Alisoff. 

M. Ferny has published. an order for the appointment of 
librarians 1n the establishments of the University. No one is to 
be appointed except after two years trial and passing successfully 
a professional examination. This is to consist of a French dis- 
sertatlon on & given subject of bibliography, and the classification 
of fifteen works treating of different matters, and belonging to 
several periods of the history of the art of printing. 

Tue Musée Scolaire, which had been removed by the Minister 
of Public n to one of halls of the Palais Bourbon, 
is to resume its former situation. hall in which it had been 
located is wanted by the questors for the installation of the 
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Chamber of Deputies which, as is known, isto be transferred to 
ee Md ee eee 
‘Parisians do not oppose it by a revolution. 


AT the Stuttgart meeting of the International Geodetic Asso- 
clation dn 1878, M. Faye miggested a wicthod of avoiding the 
flexire of a pendolum-support, vir, that two similar penduims 


_ and opposite phases.: The idea was thrown out on the spur of 


‘a mathematical discussion of the method in paper to the U.S, 
National Academy (SUA. Fourn., August), Mr. Peirce endea- 
Yours to prove that the suggestion is as sound as it is brilliant, 
and offers some pesuller advantages over the existing method of 
OEE penduloma. , 

! AT the Tnternadodal Alpine Congrem at Genem Prof. A. 
Favre’ pointed out. the necessity of making measurements of 
‘glackém. ‘The retrocession of glaciers has been general during 
the last twenty-five years. Prof. Favre is of opinion that this 
* "retrooession period will come to an end after some time, and will 
“be sucoeeded by a period of advance. The German and' Austrian 
Alpine Club; at its last general meeting ot-Saslfelden, resolved 
to mako fhe measurementa mi question on: udis gladlers al His 
Austrian Alps. 


; Tux third volume of Dr. Esc Raw's work on foreign domestic 
pirds, containing the natural history and cultivation of parrots, 
has just been published by C. Rümpler, of Hanover. 


* ^A NEW oll plant (Za/emantia Hberica) has been acclimatised 
on the fields of the Agranomical School at Cherson (South 
Rusia), It belongs to the Labista family, and is very similar to 
Dracocephalum, The herb attains a height of 14 to 24 feet and 
“beary some 2,500 seed-grains,- which give a most pure oll, 
applicable even for culnary purposes, The seeds of this 
originally Persian plant were first sent to CEN by Prof. 
Haberlandt, of Vienna. - x 


We learn that M, Europeus still continues his most interesting 
researches into the prehistoric Finnish “population of North- 
Western Russia, During last summer he explored the Avorpomes 
(mounds) of the province of Olonets, and,on the banks of the 
Oyak river he discovered many bronze implements similar to 
those brought in by Ujfalvi from the banks of the Irtysh in 
Siberia Tho remains of the Korels in the district of Olonets 
throw à new light on the geographical distribution of this people. 


AM. Éuropeus has arrived at the conclusion that during the first 


centuries of the Christian era the whole of North-Eastern Europe 
and the north of the Scandinavian peninsula were peopled by 
tribes of Finnlsh-Hungerian and Finnish-Ugrian origin, who 
formed an extensive and strong state, Only the shores of Lake 
Onega had a purely Fmnish populadon, Al skulls in the 
oorpames of the region formerly occupied by Finns, are of the 
brachycephalic form. 

Count T, SALVADORI'S great work on Papnan ornithology, 
4‘Ornitologia della Papuasia e delle Moluche,” is in a forward 
state, and it is hoped that the first part (containing the A.ccipitres, 
P.ittaci, and Piçariœ) will be ready about the end of the year, 
The second pert will be devoted to the Passeres, and the third 
to the remaining orders. The total number of species contained 
in the work will be about 900, the area embraced being the 
whole of the Austro-Malayan sub-region, with the exception of 
Celebes and the Timor group of islands. 


A RAILWAY is now being built between Tiflis and Baku, and 
1s expected to be completed in about four years. " 

Wè have received the fi volume of the Preis of the 
Société Ouralienne, i.e, the Natural History Society of Ekater- 
nburg, Russia. The volume contains some interesting date on 


the flora of the Ural Mountains, by M. G. O. Clerc; also some 
notes on raln-ganges and on the quantity of rain and snow which 
falls at Dolmatoff (average computed from obseryations extend- 
ing over ffcrteen years), by the same, Another valuable con- 
tribution is by M. N. P, Boulytcheff, and treats of the flora and 
the fauna of the Irbit District, All these papers are given in 
the Russian original and in a French translation, An original 
German paper is by Dr. J. Hann, on the daily oourse of mag- 
netic déclinadón in Russia, but only the Russian translation is 


Tore Congress of German Horticalturists which took ‘place at 
Cassel this year will mest at Bremen next year, 


Avr Sonth Arcot (Presidency of Madras) experiments have- 
been recently made with the fibres of aloes, which grow there 
in abundance, with à view of preparing paper from this material. 
A product was. obtained which. considerably surpassed the 
ordinary Indian paper in quality, and it is now intended to make 
the experiments on a larger scale in this country. - 


THE St! Gothard tunnel, which will.measure. 14,920 metres 
when completed, has now reached a length of 13,229 metres, 
It is hoped that by the beginning of December next the gigantic 
work will be finished. 

Tux additions to the Zoological Society's POEPEN the - 
past week incinds a Guinea Baboon (Cynacephaius sphinx) from 
West Africa, presented by Mr. F. Naylor; a White-fronted 
Capuchin (Ces albijfrens) from South America, presented by 


Major H. L, Gleig; a Black-faced Spider Monkey (Atder ater), 


two Black Tortoises (Tartma carbenaria) from South America, - 
two Martinican Doves (Zenaida martini coma) from the West . 
Indies, presented by Capt. Henry King; a Plantain Squirrel 
(Sciurus plaxtant) from Java, presented by Miss Lice Casey; 
an Indien Jackal (Canis esrexs) from India, presented by Mr. 
Thos, Thursfeld, M. R. C. V.S. ; a Demeraran Cock of the Rock 
(Rupicela crocea) from Demerara, presented by Mr. R. S. Fraser; 
a King Parrakeet (Asresmictus scapulatus) from New South 
Wales, presented by Mr, Geo. Wood ; a Red and Blue Macaw 
(Ara macao), a Red and Yellow Macaw (Are chleropeera) from ^ 
South America, deposited ; an African HBrdüah-talled Porcupine 
(Atherura africana) from West Africa, & Vulpino Squirrel 
(Sciurus vulpina, var. cagsstrata) from North America, purchased, 








THE BRITISH ASSOCIATION 
REPORTS 


Reperi of the Committee for exploring Caves in Bornes. Drawn up 
by Dr. ap Evans, F.R.S.—The Committes report that with the 
50, from the Association, a similar t from the 

Koal Society and a farther sum of about door from private 
[resi eia escis prosecute an on of 
aries venta iae under the superintendence of Mr. A. S. 
Everett, who has devoted himself to the task for a period of 


DNUS Bod ‘upon his work has eles 
wor, rot yot t 
etters and from 


have all been of recent ; tho human bones are probably 


.of no great antiquity, and none of the fow objects of human 
per parr cae 


which have been found can be regarded as of 


ens the amivel of Me. Everett’s final report it 
needless to enter into detaile ; bnt it may be menti 
upwards of twenty caves wi goed to have been 
more or less com: ! manner, and the xu ee mem 
after examination by some of the members o 
Have. bean forsind Do ce Belilah Musics AIA Ge 
spen ip of these os M ngt at m hoped, EE 
u the of man [5 wor. 
moe par iswisas a EERIE boddi hare been made 
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been examined Col. Godwin-Austen, and have proved to 
belong to at least:ay genea and 4O specion some of whieh aro 
apparently: new, ; Everett kas boca requested to, derote 
some attention: | a series these shells, bat 


orate for the water supply of towns and districts, The Com- 
- mittes state that, as the objects of the inquiry become more widely 
known, there is 


impart 
at 


De Rance) hes been speciell 

pervious rocks, in each of the river basins of 

aud Wales, and of the areas of impermeable rocks over 

permeable formations, and forming ‘‘supra-pervious” areas, 

pis ipsi ocen an ares of more than 25,000 square miles, 
capable ylelding an amount of water far In excess of the 

im 


ired for mannfacturing and potable purposes. The 

wi e tabure of the Severn river basin 13 alluded to; aad 
consequent danger of abstracting a large volume waters 
for Liverpool water supply commented on. 


Report of the Anthropometric Comsnitice.—This Committee had 


been appointed for the purpose of ing the collection of 
observations on the systematic examination of tz, weights, 

, &c., of human” beings in the British Empire and ication 
of phot: hs of cal Hear of the em ae oe ane 
been e during the past year, returns, giving 

the btrth-place, aad es aus helg i colour 
of hair and eyes, of chest, strength of arm and cyesight, of 
pils at Westminster and other schools, London policemen and 
rifle volunteers, and criminals, 


sorters, workmen, rifl s 
had been obtained. By this means the Committee were put in 
poesesdon of nearly 12,000 original observations on the main 
question of weight and ht in relation to age, in eddition to 
E collected. Committee submitted a series of 


i the average heights between the sges of 20 and 
di peg 64 to ‘rt inches, The letter sorters were also at the 
of EN table; MA Weights. ilia; i 
139°9. metropolitan police were at the head 
ists ; 69'2 to 71'5 in, and ht 16275 to 18377 
were given, that average helght 
weight varies with the social position and occupation of 
to obtain the typical proportions of the British 
necessary to measure a number of 
each class, Taking the census of 1871, they 
a model community would consist of 14°82 
non-labouring class, 47 45 per onk. oF thé lebendig 
and 37°74 per cent. of the artisan and operative classes. 
approach to such a representative population in a 
Serene be fotte iit some of the larger ae 
ork, Derby, or Exeter. The tables demonstrated that 
stature is attained In the professional class ab 21 years, 
- the artisan class between 25 and 30 years, American 
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SECTION A—METHXMATICAL AND PHYSICAL 


On Secular Changes in the Inductive Capacity of Glass, 
by J. E. H. Gordon, B,A.—At 3 1877, T some 
determinations of the specific inductive capacity of optical glass 


a method which has, already been fully described both before 
phe bro, T ion 

4 y,1 I commenced a repetition of the 
ts, using the same slabs of glass, and was to 
find a large increase in the specific inductive capacity In every 
case, In some cases the increase was as much as 20 per cent. 
‘The following is a table of the results :— 


Specific Induction Capacity of Optical Glass 
: Christmas, * July and 
Double extra dense flint. > 310. Sea rr id 
Extra dense flint ... ... 3'053 .. 3 Gar 
Light flint ac flats 3°01 3443 
Hard crown oo es 31 » 37310 
The of the a i the coll and 
rapid break, was the same as in my 
The electromotive force was as nearly as the and 


experiments, 
2. By error in the 1877 experiments. 
.3. By a change in the specific Inductlve capacity of the glass 
between Christmas 1877 and July 1879. 
author, efter sho reason for the ‘rejection of (1) 
mob ia Jod to the cond sA that i the codis of E year 
a an actual’ change en place in the glumes, 
which is shown by & considerable real increase in their 
inductive capecities.] To 
we require & beervationa 
tended over perhaps od of several years. I shall hope to 
be able to give the of another year’s experiments at the 
next meeting of the Association, 
These experiments have some Importance as regards Prof. 
of light. In a recent 


Clerk-Maxwell’s electro-magnetic th 
"that it js quite possible that the 
exists—namely, that 


new 


r 


lecture * I ventured to 





SECTION B--CnHxaicaL ScríNCE 


Mr. W. Chandler Roberts, F.R.S., Chemist of the Mint, read 
a paper On some Experiments with the Induction Balamce,— o 
that the instrument, which we owe to Prof, H the 


by the microphone and telephone. 
The relative values of differeat “metals as indicated by the 

induction balance, do not accord with the values acce 

as ing the relative conductivities of the metals, 

and being the case, Mr. Roberts had ascertained what rela- 


IR Brit. Assoc , 1878; Prec. Roy. Boc, 191, 1878; PAL T» 
oa Elei ladaten daroed et the Regel 


Ji ria 
ioiurion (Sanborn Lm ) 


Low and Co., 
2 Royal Institution, February 6, 1879. 
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tion the Indications given by alloys, when under the influence of 
the ae bear De eledtric Cea: 
On ona comprehensive serien of all s proved 
that, in case of alloys of certain metals, thie Induced. | odeon 
current curves closely resembled those representing electric con- 
sate bat that in certain other cages the current 
differences that had hitherto escaped observation. As 
an example, Mr. Roberts alluded to the curve of the copper-tin 
alloys, in which there is a sudden break between the points 
representing two all which only vary by & single equivalent, 
. or by 6'4 percent. of copper. These bro alloys aro widely dif! 
ferent in colour, fracture, , and structure, and the indus- 
tion-belance at once afforded evidence of a marked difference 
not shown in Matthiessen's curve of elechic conductivity, 

It is known that certain metals, when alloyed, undergo a 
esseri e, and thet an peaks condition may yin some 
cases ee m quantity of 
cases be inca by minute examination as A 
on the non-elementary character of certain metals, which is now 

so much attention, 





Mr. Kobo nenvrefened oh the question: Ge upiiyiag M 


toductlon-balamco to the amay of metals, In the case of gold- 
silver the instrument will show the presence of less than 
of gold in the pound of silver. On the other hand, 
used for aie situated at the flat 
e to detect even con- 


y effected 
resulta were ob 

. Roberts demonstrated a difference 
which, though 

method of assay in d cy, appeared 
e belief that very accurate results will 


i Spirit or, Bensstine, by A. H. Allen.— 
S MAD of the commercial names “ benroline” and 
? to the more volatile portion of peholeum has led to 


confusion between petroleum spirit and coal-tar naphtha, 
most characteristic constituent of which is the hyd-ocarbon 
pansies or bensel, In this paper ihe author mentions several 


tests for between the two bodies, the most im- 
portant of w. a following :— 
Lreivelenm Spirit, oe i warmed with four 


hoe Ge a rs sp. gre ai acid is olara 
WD, e tis acted on, yer. 
Coal-Tar Naphtha er *' Benzol” is e b dle with 
four measures of nitric acid of r45 nm gravity, with great pon 
of temperature and production of dark brown colour. 

These tests are capable of yield.ng quantitative results if the 
treatment with nitric ad be conducted in a small flask and an 
Inverted condenser attached, to t loss of vapours, When 
action has nearly ceased, iF tho lid be poured into a narrow 

' graduated tube, the measure of upper layer indicates ies 


approximate the amount of petroleum spirit 

If the proportion of benzene is considerable, the nitro 

producea may not remain completely dissolved in the nitric acid, 
which caso it rises and-forms a layer of a dark brown colour 

below the statum of petroleum spi Nitrobenrzene and 

leum spirit are readily miscible in the absence of nitiic , but 

agitation with strong muic acid dissolves out the nitrobenrene, a 

pode of which may rise and form an intermediate layer as 


fractional distillation, the author found that the pro- 
E of ‘ane, CyH;, present in besnohne 
probably equs or even exceeded, that of ell the other con- 
stituents. 


On some Curious Concreticn Balls derived from a Colliery 
Afineral Water, by Thomas Andrews, F.C.S.—The water on 
which these observations were made was collected from the 

“samp” of the Wortley Silkstone Colliery, a amall pit situated 
near, the ‘‘ Bassett” or ‘‘ outcrop” of the great Silkstone seam 
of coal, the samples being obtained during typical dry and rainy 
seasons, The water had percolated fiom the surface a distance 
OCHO Aye yards, through strata, as Indicated on the accom- 
pan ta 

om layer in which the water lodged wes. the Silkstone 
seam of coal, here some five feet in thickness, 


One noticeable feature of this water is that it Evi gires an: 


-xcd reaction with blue litmus paper 
Several analyzes. of this water made at rations times indicate 


te 
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that the chief mineral constituents of the water are, iron— 


calcium, magnesium, in the form of sulphates, 
This water when heated quickly down & coplous 


faving nist ds d found in the engine boilers, after 
having ut Ue mtr in diem feram rps var Of ie 


y; sque decas qud cM UR NECI 
of en Íncrustztion about exe tach thick, which had adhered to 
the bottom of the boiler, 

The was of a light reddish yellow colour, in the 
bulk, it was very hard and tough, and not easily broken in 


The iron work In connection with this ‘colliery and 
boilers, in any way exposed to the action of either the acid water 
Itself or the storm generated from becomes corroded and ` 

dissolved, The most remedy against this cpr- 
rosive action and deposit is that described in my letter to- the 
Chemical News, Jone 15, 1877. 

Some cmious af mineral atier are copa duy (cud ta 
the feed tank of the colliery boilers, which are supplied with 
this water. aa mete ee 
g cylindrical feed tank, and is there heated by the exhaust steam: 
from the egine playing on it epe blowing through it} 
The water FEE EE Dat SB average. temperihire of 





I 

i Dae neem that during the chore speed af eveditwo 
or three weeks, great numbew of these bells are formed, 
Mine nos dod eec d lies is dee o DE 

ths of An inch diameter, and in weight irom abont ons eat a 
round to a quarter of an ounce. 

Mero ae er pst r EN E ee a 

ectly hard and compact when taken.from the tank, 
no ears formed from the deposit thrown down when the 
mineral water is heated. 

The action of steam -playing on His surface of the water 
probably causes circular es, and when a nucleus has thus 
once beet formed, it ie easy tO conceive of the gradual formation 
ard consolidation of these balls, 

The author suggests that the conditions of formatioh of natural 
nodules of iron ore, pyrolusite, &c., anaes be Ho to those 


observed by him in the forgoing 
On the Detection of Adalieraton, tiem by William H, W H. ee 
son, F.C.S., &c.— From analyses 

and by a comparison of the isis Wee egenum dur 
existing as to the character and quantity of the food; nature of 
different cows; conditions and health of them at particular 
periods ; and of the seasons of the ear, the author 
concludes that cows milk is subject to considerable variations in 


icd 


composition. He has found, in many instances, milk from 
well-fed healthy coms to contain as little as 10°5 per cent. of 
total solids, from 8'5 to 9 per cent, of solids not fat. "Ihe 


results of ‘other ters are com and it is then 


suggested that the present limits adopted by public analysts for’ 
genuine milk should be reconsidered, 


P 


SECTION C—GxoLoey ^ 
On the Volcanic Products of tha T Sea of the Central 

with Reference to the '' Challenger by the isa A. 
Renard and J. Murray.— The el cal and padres re- 
searches on the sea-bottom of the Pacilic area, extending from 
the Sandwich Islands to 30° S. lat., and having the Low Archi- 
pelago on its approximate centre, show that volcanic matter 
plays an important part there. It is t in the form of 
pili end of ashes spread in great a in the “red 
These lapilli nearly all belong to the basaltic type, 
passing from the felspathic basalts to allied rocks, in which the 
vitreous base assumes er and greater development, until it 
almost complies ae the crystallme constituents of basalt. 
cune then Derome mere RAT rocki of the basic series, 
in which generally are still found crystals of peridote ee num- 
berless ap acannon which are sometimes grouped in ue 
ules, or arrang around the snieralithe of ote. 
The forma of thess of these ee dns agments, which are often coated 
ese, their association with volcanic ash, and their ` 

doni constitution, show them not to be derived from sub- 
marine flows of lava, They must rather be ed as incoherent 
rodun; or a the accur ulations of wr. ‘in the Pacific 
orm a submarine tuffs. One of the most remarkable 
facts elicited by the soundings in the Pacıfic is the large share. 
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e identical 


taken in these sedimentary d onites, 
i E iste and the 


Galapagos Islands. One may, in fact, call them glasses of the 
basic series, playing the most important part among the sedi- 
ments of the Pacific, and consisting either of sideromelane or 
decomposed into a red resinoid substance, The small lapill of 
two or three Inches in diameter are cemented by zeolites, the 
crystalline forms of which are those of christianite, It is 
enough to indicate the of the easily alterable basic 
giasees, in order to show the source of the clayey matter with 
which they are associated, since it is known that wherever rocks 
of this type occur, there also decomposition into clay is observ- 


able. s 
Amongst the minerals present in the volcanic ash are rhombic 
> tabular crystals of plagioclase, mugite, te, with a little 
fankdine or hornblende: It is also remarka s to notice that a 
these deep-sea deposits quartz grains are y absent, 
ang contrast to thie coest-deposits It is not, however, this 
fact w. is most worthy of note, since it is not so unexpected 
as the formations of sevites in the free state. The latter pho- 
nomenon takes place in the zone in question where minute 
fibrous radiated spherules are formed in the mud, the 
Vr eue characters of christianite. es these reo- 
globules, there aro other crystals of the same kind in the 
form of very mimntó prisms, in such ious 
make up about & thi 


numbers that they of the red clay. - 
tallogra y these microliths be referred to those fo 
the rto spherules, The authors them as 


to one species, The formation of these zeolites and of the 
clay in which they are developed, is easily understood if we bear 
in mind the litho! cal nature of the above-described basic 
tuffs and of their products of decomposition, 

C Ago ple of the Rocks of Went. Cornwall, by J. H. 
oe F. S. Mr. Collins endeavours to show that a 
area of West Cornwall, hitherto mepped as 
consists of upper Silurian rocks; lower Silurian rocks underlie 
them, whilst a still older series occurs at several points on the 
coast—-poesibly the mica schists of the Lizard belong to this 
oldest series, — ' 


Geological Facts okserved in Natal and the Border Counirier, 
by Rev. G. Blencowe.—Mr. Blencowe describes the conn 
near the border of Znluland, The rocks are sandstone, ca 

trap, which often stands out in Isolated hills rising 2,000 
above the plain. Evidences of ancient volesnic action are 
noticed. rr 

On '' Culm” and “ Kulm,” by Prof. G. A. Lebour, M.A., 
F.G.S.—He that the English word “culm” be retained 
as & local term for the culm measures of Devon and Somerset. 
Under the Germanised form of the name (“kulm”) are now 
grouped n vast mass of carboniferous slaty beds which strike 


across E, from Eastern Silesia to the westernmost point of 
P ; these beds represent, not the coal messures of Eng- 
land, but the carboniferous limestone and under! beds. 


On some ResuzrbaKe Pebbles in the Boulder Clay of Cheshire 
and Lancashire, by Dr. C. Ricketts.—The pebbles give evidence 
of having formed parts of moraines on land. As they occur at 
differant horizons it is inferred that there must frequently have 
been an advance and retreat of glaciers, moraines being formed 
d the retreat of the glacier, which were carried forward 
Into the sea when the glacier advanced. . 

Notice of the Occurrence of a Fish Allied to the Coccosteus in a 


Bed of 
n ) with clymenia, 

remains, and therefore cannot here be a 
Beidence of the Existence of Palastithic Man during the Glacial 
B. J: S L F.G.S., 
ect of this paper is chiefly, to 

oc has discovered palzolithic 
banlder clay in East Anglie. 
' beds which yield the implements are a series of loams, 
. clays, and sands, to which the author has given the name of 
Brandon Beds. occur at the top of the middle glacial 
series a ee jun, and F. W. Harmer, and 
underlie the chalky der clay or u lecial of the abore- 
named author& — . á ae 


On Carbontifaress and *G. R. Vine,.— 
iii the ME attention to the mad te study 
that hi the 


brought i 
wes acquainted with excelled in richness the Hairmyras dir. 
Here the were well preserved and the characters of 
the several species were almost perfect. 
The author considered that it was too early yet to draw up a 
classification that would be sati to'all naturalists, Attempts 
hed been made to do this, but many details had to be furnished. 
that could oniy be fumished. after Close ripe Besides tho 
Fenestella, other were to in the paper, such as 
Coudere, Rial woe, HYAMIRIA E Gi&wconome, sod Dias- 
tepora ; but these are studied analytically, and further 
details of their structure be brought forward in a future 


was next alluded to, and the author sald that 
he had identified all the species and forms of 1 
that had been by Dr. Duncan in his various papers; bot 
the conclusion the author had arrived at was—that these so-called 
organisms were neither hydroid, as was su by Dr. Duncan, 
nor foraminiferal, as was 


was not prepared to say at present that the whole of Dr. 
Duncan’s views were illusive. ere can be no doubt but that 
the forms P. scotica were really infertile processes ; bat P. radiate. 
had presented so many details to the author, that until 
he had satisfied as to the nature and of this 


radiata may turn ont to be after olla 
unn d 

Mb dre Rer af SEGi maar c Aerial gf Linin 
by W.J.S , M.A., F.G.S., &c.—-The author gave an rc- 
count o certain calcareous foesd! remains which both in 
and minute a close resemblance to certain exist- 


originall 

an extinct group of Calc 
wn to present far dificul- 
ties to the zoologist than the inferred min t 
offered to the chemist, — Siliceous sponge spicules were stated to 
be remarkably soluble, yielding readily to the attacks of minute 
boring alge, and undergoing solution in sea-water soon after the 
death of the sponge which possessed them, 

The radiolaria of the carboniferous limestone were likewise 
regarded ss ha once sed a siliceous composition, which 

had since for a calcareous one. 

the Foundations of the Town Hall, Paisley, by M. Blair.— 
Dolerite underlies the boulder-clay there, and is probably the 
source of boulders of & similar rock which occur in the drift, 
and which have hitherto been considered as strangers to the 

hbourhood. 

“ Ostrakocanthus dilatatus” (pen. of sp, wev.), a Fossil Fish 

the . Coal- Measures east of Halifax, in Yorkshire, 
by J. W. Davis, F.G.S.—This is an ichthyodorulite nearly 14 
inches 1 and ¢ inch broad at the base. From the base the 
diameter duiipihel ra y, and at half an inch from the apex 
it ls only *15 of an It remains of this sire to the a: 
and ends in e blunt pont The upper is smooth, with 
id i lower part is furrowed, 


3 ongitudinat 
Fnreasng by breton towards the end. At first 
it somew resembles the Byssocanthus of Agassiz, and 


the spine of Ostracton cornutus, but the similarity disappears on 
closer examination. From the spine and its mode of attachment 
it is probably a representative of the Teleosteans during the coal 
period, . z 





SECTION D—BioLocY 
Department of Zoology and Botany 


Us Ee te ee imi. the Indian Speci 
y hi Heide, by Lt.-Col. H. Caa Made F.Z.S., 
—The author points out the im of the examination 
of the animal in many genera of the Helicidæ, and thus to obtain 
better ific distingtion than are often presented 
by the ahell alata. di oru Gk eaa este 
Lister in 1694 Is treated of, and the views of later naturalists al- 








488 NATORE Sapt. 18; 1829 
.luded to. Many different forms of the found in With icference/to Warming,) and Veaque’s? view that the 
Helices from Eastern Agia, are shown and the of the beh xd the embryo-sac is comparable to that of the mother- 

from B is of pollon; and that the eight nucleated masses arranged: in 


in the génerattve system of Adicaria 
. described, 


On p dns Annelids, 
ig tom Fork the '! Chdllenger, A CEN d 
Meta, Pise ropsgedon br edd a verdient 


ture he tones ird pid 
cases a appearan name of sea-trees 
to pq means inappropriate to 

A similar 1s seen in many' of the 


prends; Sars in Migrana ; 
Nais micronowa' end Fitgrana ; Max Schultze, R. Leuckart, 


wood at present mT 


with 
stance 1s there 


n by lateral 
offahoots froin 


posteriorly to male and female buds which 

ge from each other. - The latter produce 

peculiar body-sac into a 
commenced: 


i aea] pope 


ofthe Challmmger cape 
o Challenger expedition, 
A detziled account of the animal then followed, and the re- 
mer kabip auectice fee M MI ae 
mbryelogy of Gymnadenia conopsen, ar 
—The. The, rogis of the lat tmo yena expedaly of Stras- 
burgér? and Warming,? and also of Vesque,? have yielded 
jets umen at vorlance with the older coed te warrant à 
rerlous reconsideration of the whole question of homologies, 
The main points may be put somewhat 2s follows — 

The -sac is not the result of simple enlargement of one 
céll; a cell of an axial series of the ovule and cuts off 
two or more cells from its apex—the becomes the 

* and causes dissolution of the others as it 


thelí remains persisting as refractive caps for some time. 
protoplasmic contents of the embryo-sac es into two chief 
Inagses, which pass to the opposite ends of the "Zac, a 


large vacuole forming between, Each mass then 
into foar by planes cutting one Another at right eap: In this 
arise, of mhich remain ate end of the embryo-sac, while 
one from esch end wanders towards the centre of the sac and 
there fuses with its neighbour to form the nucleus of the sac, 

Of the three anterlor nucleated masses, two become elongat 


asa 

punc emule es o e St 
Tho three posterior masses M Fimo completely 
isolated, or they may remain pasatve, or some may disappear, or 
they may multiply.by division, Where endosperm is formed they 
ap to enter into its formation. 

The «hor finds in Gymnadenia, Butomns, Allama, Anthe- 
icum and Ranunculus ovules, confirmation of these views, « i 
1 “Ueber Befruchtung u. Zalthelung," and " Die Angiospermen v. 


E dex Sc. Nat. Bet, 7978.0 3 Ann. des Sc. Mat. Bot., 1878. 
Hee qe si thought a fusion of at least two superposed cells 


Peter hae perily seccked this; bo far as the first divisions of the 


fours aro tRerefaro homologues of pollen grains (or, spores), tho 
f facts are of im to mapport the 

1. The diffluent cell between the 
cells cut off by the embryo-sac mother-cell, sre in no way im- 
portant on account of their resemblance to the diffiuent walls in 
pollen: ee ee ee 


the suspensor 
sorbed, &c. 2. 


embryo-sac arising supported by the 
existence of the remains of the /mo cap cells above the poli 
sac—the remains of the: cells, $ 4 


a son ef the Effects of the of i8661, andy 
by E. J. Lowe, F.R.S.—The greatest cold of 1860 ex- 
that of last winter by 10°; it was 6° below zero in 1860, 
eo el ee 
The present pa rds the great difference in the efiects in 
the two frosts at Highfield House, Nottingham :— 
- Name. `. Frost of 1860. Frost of x78. s 
Acacia (long splined) . . Süghtlyinjured . . Many boughs and. 
ry aia 
Tim (broad lavad) . . Unijokd . . . . . J 
; beck at loast 
LI 
Bay (rweet) . à Xilied to the ground The ends of the shoots 
Y only killed and all the 
Deodar cedar Became deciduons, othar- x 
woe umnjured . ot " d 
Arbutus sasa’ Killed to tha ground Half the branches killed, 
the others myured., | 
Aucuba . s . . . €. » oe Yranjured. 2 
reien a muris. | Killed to where arial 
, mthesnow . . . . Uninjured. i 
«oui. . Slightly + » Slightly damaged. - 
id : Much a x E 
optare Mos BIT rome 
Iy .. More or lass injured. . M. injured. - 
Fennel b. qu Vaan ge A ella 
(edi Do URP rm T" 
s their own roots Many killed Unmjured. ` 
Higuera ee... Kid. oou Hy tas f 
» sueeos . ” s. Sligh injured. 
». vt = Ui 
" ta = au 
" Alfra. . = " 
ae Humas . p ” 
a plamersa jJ 
TORT EE Sitan Killed on the north hajt ^ i mjured. 
of tho troa . .. Uninjorec. 
» chinensis. 
Phernium imaa. | | Kld . 2 .. . . Gayle deen 
Zuperie upei.. I oe, IN DS Hal the branches 
Laurel, common . . Many killed to the Uainfored " 
. Portogal Nearly al kiied | . . dran 
Holy... . .. Most killed in the £ 
Ur ck S M S 
Tkxjs aurea . Moi Kilt > | | | stighily injured. : 
Cok treo. . . . . . Milled «ww... — 
Deutsia . Scarcely injured. Uninjured. 
To injured . . . Unijured 
Pu c ne ue LUE : 
menziesii . ; Became deciduous, end x 
: had no leaves for a 
» "nia sl injured >; m 
‘Ales Nor'mangiene | Uninjored . . . | | Lost half its leaves and 
tomo 
Walntt. . . 2... Killed and 
3 eae Mtm 
iun ae 
Apples see -Y pes 
Vesqua'a account of Butorsus Ia not supported by the author's dra 
1 Ann, d Sctences Nat , 1870 1 Ann, d. Se. Nat, 1 
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-The above will sufficiently illustrate the effects of the frosts in 
Tt is worthy of remark that instead of cold killing the slugs 
Ma ee ee ee 
Many y plants in pots were as » Pieris agui: 
lina, &c., when they esca jt p editi 
Recent Additions ‘to the Mais of the Wet Riding of 
Yorkshire, by Charles P. Hobkirk; F.L.S.—After treating of 
the work of the Yorkshire Naturalists’ U in eis 
the fauna and flora of the country, the particul 
some of the chief species found since 1873, and gave the history 
of them, vir, Selferia tristicha at. Littondule ; Aulacomninm 
furpictm at Whernside ; Fontinalis gracilis at Malham Cove; 
zppend paper, : (1) New 3 (2) Spectes 
localities, kno 













tone, All the rest is the outcome of incessant secular inter- 


da Say B. J. Skertchly, F.G.S., H. M. Geological S 3 
read a paper Os the Evidence of the Existence of the i 
Man during the Glacial $ East Angla, The object of 
the paper was chiefly to record the sections m which the author 
had diccre plesilii paplements beneath the 

e sald:—'' The beds 
yield the lements are a series of -loams, clays, and 


S. V. Wood, jun., and F. W, Harmer, and underlie the chalky 
boulder clay or upper cial of the above-named authors. They 


at Warren Hill is as follows :—1. Sandy soil, &c., two 

feet." 2. pci Ai fet 3. Gravel four feet, 

er clay six feet, 6. Chalk. 

Flint l from the Ve of the Bann, 
Knowles, —. Mee oboe chio the 1e fuo 

Snc hdi ovi une Mol sapien tr ied 


tools which differ considerably tn from 
of the North of ; They have been obizined 
earth j 


| 
F 


is most numerous appears to have been been made by | fifteen feet of solid boulder clay; from these I obtained two 
spliting up nodules into halves and quarters, and then forming | flakes. West Stow, in Suffolk: Boulder -clay overlies, under- 
ce into: mude. polnted iimplement by 4 of coarse Hen, and wraps comit te. Bridon. beds at this ; some 
phipping, This numbers u of , and they all | well-worked implements hare been obtained, one of which was 
agres in having s cutting point thick base for in the dog omt by the author. Brandon: Near Brandon the same 

They are as a long, narrow, and of a cy are beneath boulder clay, and have yielded very 
form rather than broad and flat, but some of the latter kind The [pecullaritles of the implements are 
occur, Some of the ere or 8 inches long 'and from. 3 pointed out, and the mode of distinguishing them from sped- 
to 3 inches broad at the there is one fine implement of | mens from the- gravels is indicated. The author in this paper 
the fiat kind, like the i ements, | merely desires to emphasize the fact that from several sections 
which is 6 inches nearly 4 broad at the base, and 1$ he has himself dug out paleolithtc im from below 
inches thick, Dr. Evans, i “Stone Im Orma- boulder clay. These proved the 


periods. 

The Chairman said that if Mr. Skertchly’s facts were sound 
and his inferences well warranted it was obvious to all the 
matter was one of the greatest importance. He invited 


After some remarks from Dr. John pier rof W 
Boyd Dawkins (Manchester) sald there was no ence 
gical pied vas to be looked on ts a diving ine in ciami- 
tion, He fancied that all the animals that were If after 


implements of their kind, and also specially for 


cept 
being found in a de und peat, If they are of neo- 
i Ley from nka Man was living in the south of this country when the ares north 


of the Thames was submerged—when the sea there was 
ir 


Bg 
E 

8 
H 
qu 


d 
j 
E; 
R 
g 
i 
É 

Fs 
E 
à 
3 
j 


: 
; 
Em 
i 
E 
ki 
i 
as 


5 
2 
E 
7 
E 
4 
ER 
E 
E 
d 
ge Fd. 


1 
i 
i 
h 
J 
1 


ments before them were the work of man. 

* Professor Huxley said that without the desire to dis- 
courage the excellent efforts Mr. Skertchly made, he confessed 
he could not attach any great importance as to whether those 


patena depos! were Iacial, inter-giacial, pe 

w. There waa noc the wight don tat at the and of what 
tae in wide tke dime o e tertiary period was a 
fair or Canoagan; corresponding to them 


two fundamentally distinct forms of- only—the mono- 
syllabic spoken: perio feno, and the polysyllablc spoken reacts 


immediate! that deposit, practically the 
Diosc just afte; “Te they looked at the Pacha epoch as a petiod 


M 





ae occupied was totally 


would for the 

en not be the 
habits of life were ado d bedeutet Seep 
before that cold Faiily act iaaa ibe plo: Tired Hke 
eee daria the w e of or some 
he could not see why theg shouid not hare 

fired in that Fuabion for some time before. epuld not be 
a doubt in any reasonable men's mind, that the remains of man 


in the older of the glacial were the same 
as those In the new. e evidence Mr, Skertchly had brought 
forward was very satisfactory, but be confessed he did not see 
why it should not Pe so, 

Mr. Skertchly read a per On a Mew Estimate of the Dati 
of the Neolithic Age. — enland occupies an area of 1,300 
Ha dieses cmn ono ash, The surface of 
the inland portions consists of peat, and that/of the seaward parts 
of marine silt. This silt is still in process of d and 


the Jand is consequently gaining upon the sea. From the time 
of the Roman n, at least, banks have been successively 
‘erected to reclam the newly-formed ground; and as the dates 
of these banks are known, accurate estimates can be formed 
of the rate at which the d ion aon on in diferent parts. 
The maximum rate is fifty-nine feet per annum, and four of 
new land has been formed since the oldest banks were erected. 
Thése banks are y ascribed to the Romans ; but they are 

bably British. In this estimate they will be taken as Roman, 


order that the age may not be over estimated, and the maxi- 
mum rate of de will also be used as givi the mininmim 
of time, The geological evidence shows that as A a 


eee ie eet at coma rn ger ad 
oyer the newly-formed . Bat ian 
of time the climate became unfitted for the growth pot 
which y lost its rigour, end finally ceased to form. 
Henco a wide-atretch of tilt borders tha Wash, upon the 
surface of which no peat hes ever formed. - The peat died upon 
Hs eastward march; the silt still travels on. The nearest 
approach of the peat to the banks the line of most rapid 
accumulation is twelve miles distant The age 

this, the newest in the Fenlend, can be thus determmed. 
Between the “Roman " banks and the sea lie four mules of silt, 
which has taken 1,700 years to accumulate. Between these 
banks and the sea lie twelve miles of silt, which at the same 
rate òf formation would take 5,100 years to accumulate. Adding 
Sete o 1,700 Youre we have roo: yearg as. the Teast possible 
age of the newest peat. This peat yielded cmany neohthic 
im hence we may asume thet 7,000 years will take us 
‘back into the neolithic age. The coincidence of this estimate 
with the two Swiss ones above-mentioned is remarkable. These 
results do not, however, give us the date of the introduction of 
the neohths into Euro 
localities are we sure 


chain evidence of menit had bed under! silt 
more than 7,000 old. He is ed to think that the 


neolithic age in began at least 10,000 years ago, and 
the paca ears; but that it does not a the close of 
Godt seit be shomi Dy the that the older 


beds (themselves post-glacial) do not contain human 
-Commander Cameron read an 


or principal 
dui was also intimately 
of the people, He claimed divine 


fetus his successor. An ed 
ofa dense jungle. He had for a wife one of the sisters of the 
Around about the jungle were the huts of 

rx onlt coseon pl opi gn 


allowkd to sacrifice to 
ell great ge oy reaglinod ed ol’s wife was the sovereign 
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and it oftes he when they were consulted by the natives 

ions were asked which were communicated to the idol, and 

the wizard, by tha exercise of very ventriloquism, e 

the idol retam eh answer to the on The caste vas 

very defined in this race. The Soe eae M 
his subjects to sit down in his presence 

he seldom accorded it. moa tee quereis 

of one of a superior The Sotelo 


cing, akg. 
Qi qon d oF al OE. ien Ne or de 
native beet il ratte mds anybody was 1 
on, although it was sufficient to hold up a.cloth as a screen. 
the different castes and ranks were marked and distingulahod by 
their dresa, The attire was a consisting 


pron. 
their beards very long, and they 
of a Chinese pig EET @ ditt Been 
to make it down The women were tattooed most 
extensively. means of communicating news was by drums 
and messengers. The men could run very fast. One man, for 
instance, brought him & message from the king, ha come a 
distance of between 50 and 60 miles in a period of mas 
could sent 


of war the king could send messages to a distance, either _ 
to t he was returning 


erpa JP 
Head Waters of the Zambesi the said. they there found people 
whose complexion, as compared with his, then bronzed with an 
in, Was White; yet they wero nagro dit There 
were also mired races in that A phi comity, with com. 
plesions of a whitish cut vet with negroid features. The whole 
matter seemed to indicate in a most puxxlng way the mixture, 
of races, In the Bihé district, that portion of the population’ 
had, for the most part, made its appearance during the last 
century. It was not a pure African, but probably a mixture 
with the races which came over for elephant hunting purposes:” 
The African of course, was the fiat nose, large H 
and hair; there had been some modifications in 


instance with regard to feature. He declared that he hed seen , 


porem of the country who, if thelr complexions had 
more like that of the Europeans, would have passed for 
beauties here. 

M. Prarm read a communication Om the Native Races y the 
Gabeon and tke Ogowt.—Major Pinto, he seid, had spoken 
having European characteristics. He was of that those 
people had come from the North of Africa, becanse under the 
namo of Ubamba ho had found races very much resembling them 
to the south of the Congo. . The negroes Major Serpe Pinto saw 
were probably the advanced of an on which had: 
overrun the country to the east of the Gaboon. Stanley spoke of 
£ great very much resem what had taken place 
among the Fan cannibals. There had been much talk ind 
in adverse to the cannibal races of this part of Africa. 
Chaillu, who had visited for one day only one of the Fan 
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quarters of human flesh ex 
ate their prisoners of war, an 
own who had died of disease 
vaso va e Boer pter 
Fans had kindly and generous sentiments 
chief had been kind to him when he was o 
people rc ea He owed his life to 
hould always be grateful to him and his 
therefore to do all he could to remove the prejudice 
oUm courage people. mast d 


a 
3 


d 
js 
Ese 


$ 


E 
E 
E 
& 
3 


ae 
3 
QP 
2 
a 
in 


dwarf race he found scattered ap tid down among the dif- 
ferent peoples, like what the Jews dr the gipsies were in Europe, 
The h of the Akkas was from three to four feet. 


+ 
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Mr, V, Ball, M.A., of the Geological Survey of India, in 
coistiacalloa Gt atiae Bal auta ar abe SE UU 
meeting of the Association in i vo-an account of 
the results at which he had since an examination 
of all the available data, These were that the three classes into 





and Burmah. On the other hand, the manufacturers of the flakes 
and cores of fnt, &c., appeared to have entered the 

from the north-west, to have belonged to the vidian 
family. The identity of the manufacturera of the chip 
quartzite implements which were found in! Southern In 
was less clear, but suggestions regarding it were also offered 
by the author. : 






















,—— 


SECTION E—(G£ZOGRAPHY 

Mr. C, E. D. Black, read a paper On the Geography of the 
Upper Corse of the B ‘With especial reference 
to a recent ee of the easternmost portion of 
its course, e by one of the native attached to the 
Indian Survey Department of this plece of work, though 
executed in 1877, no description reached Europe, and 

communication j 


return to Europe he will mest with the necessary elements to . 
determine as many strictly correct longitudes as were the 


its for the first time to the Britich Association | Pinto further recommended the hypsometer and anerolds 
was therefore a phical event of very interest, Mr, | altitudes. Meis Sa cag Ahort riram of the Sk 
Black commenced by tracing the topography of the great conditions of the Zambesi. He explained that the banks of the 


upper pert of the river were of a fine and white sand of a 
remarkable character; when trod upon it produced a queer 
sound resembling somewhat the crying of a child, The 
rango of the Catongo mountains was well on the west- 
ward, and it was there the Beroizes made their , which 
consisted of maize, sweet potatoes, pumpkins, and mandiscs, 
The great plain was not availed of for Around the 
lakes aoe some otlier places a kind of gram ee 
thousands of oxen might be seen grazing. The Luinas followed 
the calling of shepherds. Horses could very eanly be bred 
there, and the Barotres possessed a splendid i of hounds, 
with which the natives hunted the antelope, human race at 
populating the country was a true mixture of the Lobares, 
and Janguellis, The maksalotus had now disappeared 
completely, ey prevailed, and, contrary to what occurred 
in most other tribes, wamen who were held to be noble enjoyed 
consideration and were sometimes invested with the exercise 
blc functions, The Barotres possessed a tolerable quantity 
of but thelr natural arm was the assegal, They were 
rather industrious and tanners, but did not use the knife, 
doing all their work with the blade of the assegai. 


Several important pers ma ante were read ii thie 
section by officers and athen who been;with the English 
army in the recent Afghan war. 

; . William Simpson, the special artist of the, J/sstrated 
Lendon News, read a paper, entitled Afekam War—the 


An ee eee plains, pant the oes OF pets, 
to the furthest eastern point to which it been 
> traced by the famous Indian explorer, Pundit Nain Singh, 
Slee) Teate ie- remarkable hol ee m the 
of one of tho northern tributaries, the -chn, and the 
various rivers which join it on the left and right banks. Th 
plain and city of Lhasa, the residence of the Lama 
of the Chinese governors or agents was described, as well as 
the amoring Ineents accompanying the transit of the river on 
the occasion of that eccentic tra ; Mr- Kanning, proceeding 
to Lhase, From Chetang eastward commenced new. wo 
of the ; N——g, who had been commissioned by 
General Walker, the Surveyor-General of Indis, to explore 
the course of the Sanpee for as & distance as 


of the exploration was the discovery that the river made a huge 
its south-eastern course 

into Assam, This bend was actually surveyed by the explorer, 
From his furthest pomt to the highest known point of the 
es now 


Dihong, &n unsurv of abont only I0o mil 
remains, Mr, Black concluded by pointing Ont thet thia 


bend, which was usly unknown, now leaves room for a ‘alabad Region.—The ency of his, i beyond 
northern feeder of the Subansiri, and thus accounts for the own proper sphere as an artist, was archzrologiosl 
‘large bulk of the latter river. Mr. Black also cited some No account of the Jellalabad Valley would 

be e without some notice of the Buddhist resnains to 


bef there. He was rata in ean e ak Guan of 
these remains, but what astoni him was the vast quantity of 
“them still to be seen, On all sides are extensive mounds and 
heaps, that being the condition in most cases of these remains. 
Here and there structures may be found, which, although in 
ruins, yet bear on them some traces of architecture. One point is 
SE clear, thiet in thia EM period tho population of the 
J Valley must have been much more numerous than at 
present, and that the area of cultivation must have been also 
more extensive, Major Ca supplied the anthor with a 
working to make at the Ahin Posh T8pe, about 
a mile south from Jellalabad, ‘The principal object was to ex- 
sid pl Sap gon a ei dre 
engaged, the author penetrated, by means of r tunnel, "cut 

abont 45 feet threugh solid masonrg, to the central shell of the 
shrine, and found along with what were most probably the 
ashes of some Buddhist saint of high repute, twenty gold cotns, 


Datch P te Central aíra.—' Ihe most important 
result of the expedition wes the guin in knowledge of the great 
extent and capabilites of the Rii-Har, which is foun to 


"ing feet could navigate it for 370 mile, both these 
dau M. creed the nives conan of tha: Mars 
"ipte sie are also cea boate And one of themi 

population of ite district as a 





492, 

— soe 

éach about the sire of a i Seventeen of these were 
"Bactrian, or Indo- and were Roman, 


; Major described the Sheriwak Valley and. the Tobe’ 
Plateau in A imsm,-—The Shorawak valley had-never been ` 
“before tlie recent campaign. ' pacatis giis 


D > $ 
y On'5 s Areund Kandahar, by Ca : 
RE:; tad Ov the Oregraphy of the Nerth- ext Fronti 


mile, Also an grea of 493,000 square miles was completed on 
th on a scale of four inches to the mile, 
end 12, ee miles by ae ene oa eel of 
16 and 32 es to the mile; maklig an of 505,574 

miles, considerably more than double the area of France, 
-The revenue comprise a great portion of. Bengal and 
Asam, all part of the North-West and Central 


for conser- 
com 


"Urveyor s De 
construction acu woe by the foresters 





by Mr. Hance, of the Liverpool School Board, 


successful efforts made by them in sclence ing. In'the interest- 

ing discussion which followed, Mr. F. Wilson o thet what 

was the introduction of the science of tion. A 

cold see a thi and not always pacare it, therefore it 

was most esseni t to perceive ' 
i amu ede ee vai 

Dr. R, Wormell remarked upon the im of having 

teachers who knew so ing about the of science in 


the and spoke of the necessity of a college where 
uan cea We Gatos in crier o HP OD QE EE 
scientlfo teaching. There were 1,660 young men ent the 
training colleges ¢ year, and at least 100 of these w: do 
better as teachers of science than of other subjects. — Scientific 
education ought to find its way into all schools from the earliest 
stages to the most advanced, The Ki system was a 
fair beginning, but it was too restrictive. Observation and ex- 
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country school It was not only necessary, he 
that our teachers should have a thoroughly aclentific 
` bat that the thspestors of the schools shotld also 


E 


SE 
"nu 


because any / 
eel eb 


think it most im. that the common elementary principles of 
ond Ue Kaa to their mothers. 


ps cisions xe n 


effort, for sucoeeded better when they were not fettered by 
Im 1 Whatever science existed was not 
merely a scrap, but part of the organic w. and this was 


being special schools, .& 
a school of carpentry, a school for other Lindy of 
n, all having their base in the schools; 


'| but there ahould be more community of idea between tho lower 


and the higher scientific training. Miss Becker had affirmed that 
children seven old ought to beable to read perfectly if they 
were y but they were not sclentifically t 
nor did he think the would be removed until they 
done away with the i 


ties of the detestable 
Enilish spè and reformed the table book. 
mid he should like to chan 


. Delaney (St. Stanislaus College, Tullamore) 
tho idea that science was merely 
‘the handmaid of education, for he believed it wes really the best 
educational wes and as a schoolmaster he valued almost 
infinitesimally the ledge that boys and and even 
untversity men, carried with them into ucation hitherto 
had gone too mnch in ,and what 
t improvement in fuc in interme- 
iate schools, where it was in a deplorable state. He found that 
boys who could learn nothing learn science easily, and that when 
they had learnt scletice they could learn other easly. There 
was an absolute in: and iiy ia grammar in 
which were taught to know the wo 
and he foni t eiim Kat eui Creek vue. 
known in scientific schools, scholars simply studying the classics 
often failed in that special study, whereas those who studied 
sclence as well as classics passed often at the head of the list. 
"The President (Mr. Mundella) in summing up the discussi 
said he believed that science teaching tended to redeem schoo. 
life from its drudgery and monotony. In the science schools 
abroad. the ifterest manifested by the children in a proper object 
with ch aegaked know 


lesson, and the 
had very much struck him, The step w. above all others, 
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Of the ehldrem fa tr caben tacuh Thr T be subsistence, -Besides the new &pprenticeahip being better for real 


of the children in the The children would be! inedito inkl priiis i waa alzo ber for practical 
‘aighi to think for ie i Stuy ie i greet EEI aA PME EM the needless! CER. 
E teaching lm aid 00 not utility, : Ro Eee in an id manual 

from a belief ieu waa t | with the'| capadify that hor tho peo- 


cacy Thay teaching "af ionia, a kao E e aa e had reall 
` no 


surprise him to hear that there was a good deal in our national |; ir and eae 
education that needed reform. had just heard from ‘| only units in a crowd. Toke which vlc they onld, ee 
a and accomplished teacher in town that sclence'| e and above technical education of 


?- 
cesa or of the school—{1) the obtaining of the right kind 
of teachers, and (2) tho adoptión- of a-system of instruction 
based upon dra which was the of the mannfac- 


technical education as be pointed out was to 

D busied thi uation cu sees Howie ity aeea AE 
with a very different from that in which it had viewed 
ee eee ee Crisis 

|| after crisis had passed, and capitalists and unionist artisans 
either would, not, could not, or dare not confess that the core of 
all the rottenness was thefallure of the old apprenticeship to 
Sope mib the of the age and the new social con- 

by the fierce rivalries of industry. 





Department with 
and other things. Ie alien ig 
‘was no room for in other d been sént to the, 
Education Department, He ant caly eapported acicate tates. 


do Kipole Dil ho wate m seh Ii carted o a kieh ataie Dan 
the mere teaching of itin schools.’ Should the 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


HE twenty-eighth meeting of the American Association for 


tion visit this town some tw years hence, they might reason- the Advancement of Sclence was commenced on Wednes- 
ably expect to find: ‘ home- Bi > acendoc men who would day August a7, At Gaida Springa N.Y. After the formal 
a S tae highly tie Aemdationt bona opening in the Town Hall, the proceedings of the first day were 
' "Prof. 8. P. Thompson read a paper Ox 4 Schools in concerned with organisation. - oie ive below, in 


most! 

the of the retiring . C. Marah, which 
was delivered on the Gt Uc dd, axi we ho shortly 
to offer further intelligence of the scientific work of the 


. There were four solutions of the problem, all of which The new President is Qo is oe waa 

bad been tried, and illustrations of which could be seen-in Pails, | the Vice-president in Section 
They wero (1) send the children to work in the factory or work- . Astronomy, , and ), Prof. Langley, 
shop at an eerller it obligatory-all through their | of Alleghany; and that in B (Geology, , and 
ue that they abo jiave every day a certain number | Botany), Major Powell, of W: Prof. was 
‘na school in the workshop or attached to (sub-Section C) Dr. Morley in Micro- 


it, '(2) Keep the children at school as ay their education 


was unfmished, but set up a workshop in school where they m In addition to the presidential end ordi 

should pass a certain amount of time day so as to gain at work of the sections, we note from the 

least &n aptitude for manuallabour. (3) a school and | that Dr. Edison was to on the Saturday an 

a workshop side by side and co-ordinate the given to study | illustrated paper on ‘‘ The ical Telephone ;” while 

ce ra pee ai = bees Gerard fo deve ed tic mannal | Monday was to be devoted in general session to 

labour; and (4) send the children half the day to the existing | three papers by Professors Chandler, Hall, and Hunt on the 
and the other half to work half-time in the workshop or minesi waters of Saraiode. ve Misa (and ibis Uy 


factory. Schools of the first had' existed in'/France for 
nearly years, and at the of 1878 there were no fewer 


cashes cis ail of ES qon us The nec vdd, oF lig on) f the rp bebe: 
m pprenta e To Paris, - ; o sun an 
larity of school was that workshop training was tren (Pes? Sati of cone (Lenn); ger aw indiening 
to lads“ who had not yet completed a course of elementary on of or rings round their 
heen ba Soe (E intescabne reticulers erc given PBernard) erm ( rici ot ia af 
to be seen very i i stars ; ol 
of the progress of the horological school at Besancon. with beight solar lines (Draper); Binsorel andition (Bell) ; 
fourth ype Seal tmo shool, whieh eis Conversion of mechanical energy into heat by 

to be found in France. Stnce'the mss OF aa ra a epa luris cf Ught of 
had virtually lapsed, thero waa nothing fo save the young artisan means of an electric current of light on 


Ste ew Menor cae De eel yaa What was ! cession of in New land (Upham) ; Histology 
claimed for the apprenticeship school was ‘its pupils do-hot | of insects Dr Ce Had be ry eae e 
possess just a bare minimum of knowledge: &uffücient'to procure | (Minot) ; phy of tits papation of es (Riley) ; Con- 
un E ee sonantal expressio i ; pio 


redtricted industry, but that they possess both nal dexterity vertebra of the toad (Bolton) ; "The inter canal 
and a fur technical knowledge which would le them not | problem (Lal); Bornean orangs (Hornaday) i apy ects of sex 
only to earn more and to turm'out better wo: but also to be | and of odour ovens (Mechan) ? Remarkable form 


less at the mercy of the finctuation of trade for the means of recently found in Tennessee (Safford) ; Ser a 
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' trodes for physiol research (Bowditch); Triessic rocks of 
New J (Cook) ; cal action of the acid of humus 
ulien) ; of the cat’s brain (Wilder); Anthracite coal- 


elds of Pennsylvania, Oe Ob cis Gt ican eames, De- 
ry Sesion C1 Rasen of carbene wat Wy Scudder), In 
1 uction of carbomic feat E 


(Nichols) ; 


the water of Fresh ro Ma 

one (Clarke) ; ts of Satamatie enalyzis of air 

iden) cteorological conditions of beet-root culture (McMur- 
sub-Section E: Su ns of ancient inhabitants 

of die Mirisi 


logy o valley (Perkins); E 
islands of the Indian and Pacific Oceans 
and stone implements pe Sao n n 
Excursions were to 

Fem em 

n cates, 
oe free use et e wires of the Western Union T 
i They could also purchase at nominal rates 
cling them toa te privloger of the Congres Spring Par 
day or night, ~- 





HISTORY AND METHODS OF PALAEONTO- 
LOGICAL DISCOVERY 


N the rapid of know we are constantly brought 
face to face with the question, is Life? e answer 
a yet, but a thousand earnest seekers after truth seem to 


be slowly xpproaching a solution. This question gives a new 
interest to department 
fica and (he Mistery af life cers e mos rasche Dod 


path leads back through the life history of the globe, and in 
this direction we may hope for increasing hght, " gemunt for 


on the earth interest alike 
the savage and the aie sand ence have been -carefully 
PM Se eer tae oF uoa history.. The Lfe of the 
remote past, howerer, s records, 
buried in the earth, and exigir d 2x ou 
Hor these rasom; the atadyaf ancient e is oat of the dicat 
o modern sciences and among the most ca In view of 


: hevo 
oth t it fitting to the present occasion to review- briefly 
it» development, ‘and have chosen for my subject this even- 
ing, Tur History AND METHODS OF PALAONTOLOGICAL 
DIScovERy. 


In the "short time now at my command, ‘I can only attempt 
to present o rapid akeeh | of the principal steps in the 
of jode science, . literature of the subject, apoialiy ic 
connection with de discussions it provoked, is voluminous, 
and an outline of the history iteelf must suffice for my present 


purpose. 


In looking over the récords of paleontol a ee 
conveniently be Unde e A periods, wel marked y 
minent features, but, stages of int gron 

Without defnite boundaries, 

The fret period, da back to the time when men first noticed 

fossil in the and queriéd as to their nature, is of 
interest in this connection. The most prominent charac- 

teristic of this period was a long and bitter contest as to the 


mature of fasil remains, Were they mere “ s of Nature," 
or had „once been endowed with life? Simple as this 
problem pow seems, centuries passed before the | men of 


that time were agreed upon its solution. 


Sen shells in the solid rocks on the tops of mountalns early“ 
attracted the attention of ancients, and athe learned men 
rds agrum daliad aforo the Amanenn Amc f e Ame 
at -Yo . 0. 
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among them seem to have appreciated in some instances 
their true character, and given rational explanations of their 


Zenophanes of Colophon, who lived about 
dins eons of fakes And other antmals in 
; the impression of an anchovy 
e d 
that the surface of the 
n at the bottom of the 


TEE 


mesi eas che eat irai t and the 


. The same tracts, there 
fore, of the earth are not, some always sea, and others always 
na ornen ee 


poe 
sabia iua 
AIL Xt twenty centuries, In the 
discussion that followed ooncerning the nature of fossil 


pu fum Aritotle's obiil parimit He believed that 
animals could originate from earth or the slime of rivers, 
way of accounting for the remains of 

th marvels changes of ae and land otherwise reqiied o 


explain their presence. Aristotle's opinion was in accordance 
with the Biblical account of the creation of man ont of the dust 


Theophrastus a pupil of Aristotle, 
Sound wear Heraclea ih Pontus, and in Pa 


Ẹ 
] 


ledge possessed by 

ie Gees In rene 6o foa ide Pliny (23-79 d 

however, seems to have exainined auch objects with interest, and 

in his renowned work on Naturel History gave names to several. 
fron Theo who 


o jes 
a 


bird, 
not grow in the earth, but falls from heaven w. 
I t Metamorphoses,” Liber xv., sôa. 
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` eclipsed ;" “the Harn of Ammen, pomening, with a golden 
colour, the figure of & ram's horn ;" pig Omiria, 
priced pr eiua Ortracites, ee itae the 


having the form of sponge ; P DN ling 
ma- Tan o also mentions ston ae. 
teeth of hippopotamus ; and says that Theo of 
EAT pene black and white, of bones in the earth, 
and of stones the of bones, 


Tertullian diera mentions instances of the remains of 
sen animals on far from the sea, but uses them as 
och af opis yenit Saltire, ` 


the next thirteen or fourteen centuries, fossil remains 


of and plants seem to have attracted so little attention, 
that few references are made to them by the writers of this 
During these ages of darkness, all ents of 

edge suffered alike, and feeble repeti of derived 


from the ancients seem to have been a the only contribu- 
tions of that period to Natural Science. 

Albert the Great (1205-1280 A.D.), the most learned man 
of his time, mentions that a branch of & tree was found, on 
which was a bird's nest containing birds, the whole being solid 
stone, He accounted for this strange phenomenon by the vir 
Frmaita of Aristotle’ na occult Re, which, according to the 
ee eee of forming most of 

the extraordinary objects discovered in the earth. 

Alerander ab Alexandro, of Naples, states that he saw, in the 
mountains of Calabria, a considerable distance from the ses, a 
variegated hard marble, in which many sea shells but little 
changed were heaped, forming one mass with the marble, 


of the sixteenth a 


these and other remains, The ideas of Aristotle in r 
spontaneous generation, and y his view of the en 
Girone of the exith, which he eiaimed wer to produce 
a a eic pe questioned; 
although it was not till nearly two centuries later that these 
doctrines lost thelr dominant Influence. 
Leonardo dz Vinci, the renowned 


the fossil shells under 
had once lived at the bottom of the sea. 
says, “that Nature and the influence of the stars have formed 
these shells in the mountains! then show me & place in the 
mountains where the stars at the present day make shelly forms 
ages, and of different species in the same place." 
“Tn what manner can such 2 cause account for 
in the same place of various leaves, seu-weeds, 
and marine crabs?” 

In 1517, excavations in the vicini 
light many curious petrifactions, which led to much n 
as to their nature and origin. Among the various authors who 
wrote ‘on this subject was Fracastoro, who declared that the 
fossils once bel to animals, which had lived and 
T yar where found. He ridiculed the ideas 
tha e plastic foret of tie- anclents mula. fashion stona into 
is by Some writers claimed that these shells had been 

by Noale x ood, but to this idea, Fracistoro offered. s maia 


of Verone t to 


faa 


ara the mra, nat 
Gemer E whose history of animals has 
been parae modern zool blshed at 
Zurich in 1565 a small but important. work enti “ Do rerum 
S oal um Lapidum, et Gemmnarum figuris.” It contained a 
of the collection of fossils made elas 
Ths ste oldest catalogue of fossila with which I am 


George i Agricola Mamie e Wis, acco 
first mineralogist,who appeared 

Europe. In his great work, De Re Mena, 

1546, he mentions various fossil remains, and says they were 

produced by a certain sraferia pinguis, or fatty matter, set in 


the interior of mountains, 


notion as to the 
shells and bones 
a tapia 


E ot see besturned into Pie 


juice." Fallo the eminent es 


heavenly Olivi, of Cremona, described the fossils in 
the Museum at Verons, and. considered them all “sports of 


nature,” 

Palissy, a Brench author, in 1580, opposed these 

r nee ose QE) Hane: LV Dt DU shells 
and fishes hed once belonged to marins animals. Fabio Colonna 
appears to have first pointed out that some of the fossil shells 
found in Italy were marine, and some terrestrial. 

Another peculiar theory discussed in the sixteenth century 
deserves mention. This was the. vegetation theory, exper apenar 


advocated Tournefort and Camerarius, both as 
botanists. DU e tat Ur ace ot nias 
and fossils were diffused the sea and the earth, and 
were into their peculiar forms by the regular !ncre- 


is “constantly in the figure of a volnte, be formed without a 
seed cont the same structure small, as in the 
larger forms? o moulded it so artfully, and where are the 
moulds?” The stalactites which formed in caverns in various 


parts of the world were also supposed to bo proofs of this 


3 i esse dier his Deci held ‘al midlons. (ies id te 
: that the Creator made 


has never prevailed among ith dendo faces 
and hence needs here no further consideration. 
An interest In fossil remains arose in England later than on 


the Continent; but when attention was directed to them, the 
first opinions as to their rere not less fanciful and erroneous 
than to which we have already referred. Dr. Plot, in his 


** Natural History of Oxfordshire," published in 1677, considered 
eo of fom shells and fishes to be due to a" virtue, 
kr ie i rami grin pelted 

in his “Li y i i 
RU eee eee contnined 
inthe Ashmolean Museum, Ho opposed vis plastics theory, 
and expressed the opinion that the spawn of fishes and other 
marine animals had been raised with vapours from the sea, 
con inland by clouds, and deposited by rain, had per- 
meated into the interior of the earth, and thus produced the fossil 
remains we find in the rocks. About this time several important 
works were published in England by Dr. Martin Lister, which 
did much to infuse a true knowledge of fosil remains, He 
figures of recent shells side by side with some of the foml 
Tonus do that the resemblance became at once a The 
fossil es of shells he called '' turbinated and ve stones," 
and und tee wes edis eed twin 
the animals which they so exactly represent have become 
extinct.” . 


regard to the nature and O al inane iy eee 
fion to he eae mian ona waa now mads apocr 
in Italy, and alo. in -Oer where & strong interest in 

subject had been aroused. Catalogues of these collections were 
not unfrequently published, and some of them were illustrated 


Casper Shwetali, ‘in 1600, 
1 “Historia novi ct admirabilis Fontis Baloeique Bollensis, in Ducata 
Moulbeillerd, 1598. . a 
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logue.was ished in 1652; S sin I and S ^s 
in 1666. ETE eii a el e 
was issoed in 1669; Cottorp’s catalogue in 1674, and that of the 
renowned Kirschen in 1 Df. Grew gave an account in 1687 
of the specimens in Museum of Gresham's College in 
Togland z aòd in 1695, Petiver af London pubis s catalogtio 

very extensive collection. A tatalogue by Fred. Lauch- 
mund, on the fomilsof Hildesheim; 


1689, - similar works were 

Frankfort, ‘Albertus at Leipsic, : 

. Steno, a Dane, who had been professor of Anstomy at Padua, 
published, in 1 one of the most works’ of this 
period, , He entered earnestly -into the as to the 


origin of.fo«xil remains, and by dissecting a shark from the 
Mediterranean, proved that its teeth were: identical with some 


contain no fossils £o. ] 
Scilla; the Sicilian , published in 1670 a work on the 

fossils of Calabrie, illustrated. He is very severe 

those who doubted the of fossils, but. is inclined 


lived: -peor paa Medial E in Gotha however, 
ject, ecided officially that specimen 
e orga cdi bu FE d 


Beside the authors 1 have mentioned, there were many others 
who wrote about fossil remains before the close of the seven- 


teenth and took in the general discussion as to their 
sse pute] 


but had once been with life, At this point, theref 
the first period in the history of paleontology, es I have indi 
cated it, may ap end. . 
'Itis true that later the old’ exploded errors about the 
plastio force and fer on were from time to time revived, 


with; exceptions, no longer seriously questioned that fossils 
were real «x tho ancients ‘had. aco believed. .The 
many collections of that had been er, and 


a wero 
' & foundation for greater 4 with the eighteenth 
canary, the second e E he dor of paleontology |. 


wenn “This doceas ere by 

view. was o 

some courageous med, and the discussion on subject soon 

became eyen more Ber than Pe provious ona, we ta nature’ 
of fossil : x Auk 
In this diluvial discussion theol and la alike to ok 


pait, For nearly a century thé former had it ali their own way, 
the public, thén ‘as "now, believed what they ee 






The scholars among them were of course ‘familiar with the 


accounts of Dencalion and his ark, in a previons deluge, as we 


are to-day with similar traditions held by various races of men, 
The firm belief -that the earth and all it contains was created 
in days; that all life, on the globe was destroyed by the 
ing alone what Noah ‘saved; and that the earth 

were to be destroyed by fire, was the foun- 
dation on which all knowledge of the earth was based. With 

the fossil remains of animals and plants 
regarded as relics left by the flood described in 
. The dominant nature this bellef is seen in 
e literature in to fossils ed at this 
e of the works which then appeared have become 
famous on this account, : 


He i ly opposed Lhwyd's on 
AAT IEEE these objects directly to 
the.flood, The most renowned work, however, of this time, 
I Scheuchzer, a physician 

naturalist, and professor’ th the, Unsveraity ‘of ‘shoe Tt 
the title “Homo Diluvii Testis." The specimen upor 
which this work was based ‘was found at and was 


Engravings of both were subsequently 
per- Bible. afterwards T 
and pronounced the skeleton of the sup- 
posed child to be tho remains of a tic y an 
the two vertebræ to be those of an yossmos! - HE 
Another famous book appeared in 


of the work is instructive, if only as an indication of the state of 
know at that date, Prof. Beringer; m &ccordance with 
fossil or 


' views of el, per Ri siding bg remains, 
“figured stones," as they were were mere “sports of 


nature." Some of his fun-loving students reasoned among them- . 
selves, ' if nature can make figured stones in sport, why can not. 
we?" Accordingly, from the soft limestone in the neighbouring 
hills, they carved out of matvellous and fantastic forms, 


&nd buried them at the where the learned professor was 
accustomed to for his fossil treasures, Hiis delight at the 
discovery of these forms further uction, 


with tho misfortune brouglit upon taet by and.the 
loss of their patri ; a remaining copy for the production of 
a second edition, which met with 6 larga mile, siqui the 
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plaint and Vindication of the Fishes,” illustrated with good | land" appeared in 1729. This work was based on a systematic 
pee Moro, in his work on “Marine Bodies which are | collection of fosails which he had ht together, and which 
in the Mountains," 1740, showed the effects of volcanic | he subsequently bequeathed to U of 
action in elevating strata, and causing faults, Valjsneri had Where it Ja sll peewee wiih.. his stance y 
studied with care the marine deposits of Italy. Donat, in | retajned, The descri part of this work is interesting, but 
‘1750, had investigated the Adriatic, and ascertained by sound- | his conclusions are tp coincide strictly with the Scriptural 
ings that shells and corals were being imbedded in the deposits | account of the creation and He had previously stated, 
there, just as they were found in the rocks. , in another work, -that he. * the whole terrestrial globe 


ocean, : and the work is ope of permanent 
ed with marine shells, to-reach their present height, would AA. A „French translation of this: work appeared in 
have taken about PY thoneind yeari, a period more than'| 1767- Burton’s ee de Bruxelles,” 1784, con- 
greater 
ingly refers the change to the direct command of the Deity A im Gottlieb ero (179-1817, Professor of Min- 
` t gathered 


at Freyberg, did much to sclence of geology, 
_ | and , that of fossils, He first indicated the relations 
and the of the main formations to each other, and, according to his 


l 
i 
: 
; 
g 
F 
Hi 
i 
Ft 
E 
g 
dir 
E 
i 
TH 


delnge, E 
fossil shells found m the Alps, by suggesting that they were | of the creation.” Unfortunately, Wene published 
aton i Soppe. Dy tho: pilgrima, oñ tel retim om Hittle, one ee eee enthn- 
ue y i GN, Pas siastic 
, Buffon, in 1749, published his im work on Natural | Tho great conteat between tho Valcanists and the N 

and incladed in it his * cory of the Earth,” in | started at this time, main! sheage: Werner, Whose 


resulted 

,mountzins and valleys of the land,—the waters of the heavens | in advancement of descriptive geology, bat the study of 
reducing all to a level, will at last deliver the whole lend over | fossils gained little thereby. 

to the sca, and the sea successively prevailing over the lend,.| The *'Protogws" of Leibnitz, the great mathematician, pub- 

will leave dry new continents like those we inhabit,” , , _. '| lished in 1749, about thirty years his death, was 2 work 

Bufon was politely invited by the college to recast, and | of ‘much merit- This author that the earth had 

a martyr to scienco, submitted:| gradually cooled from a state of igneous fusion, and was subee- 

declaration, which he was required to publish in | quently covered with water. The subsidence of the lower part 

I had no, intention to coptra-:|-of the earth; the deposits of strata from inunda- 


to the narration of Moses.” ] 715, te fences vedi botanist, and the 
This single instance will suffice to indicate one great obstacle hus ETE d cd un nomenclature in Natural 
to the nne of lea Cven UI to the mkldlerofitie A M Ao Mino R to the li 


Mi Ep meet forma.’ Although he was familier with the literature of fi 
Wark appeared in Franco about this time, remains, and had collected them himeelf, he did not include 
Bourget raté des Petrifactions,” ia fag «alae them in his system of plants and bat kept them sepa 
illustrated with faithful plates. In Eog rate, with the minerals; hence he did y to advance 
on earthquakes, by Dr. Rotert Heat in 1705. | this branch of science. 
uror cone thee ik ciate tine, and main the last quarter. of the century, the belief 
taindd that stones were “(reall y dee bodies they | that remains were deposited by the deluge sensibly declined, 
represent or wu eire and not, es some Rod the dawn of à new crt Greist apposed Let us panie 
have imagined, a Husus mature; herself in the needless | fof & moment here and see what real had been made ; 
formation of , Ho‘ one important |. what foundation hed been laid an which to establish a science of 
coticlusion from f > when he states “though it must | foexi] remains, 
be very difficult to read them and to raise a chronology out of The true mature of thee objecta bad now been clearly deter- 


them, and to state the intervals of time wherein" such or such | mined. They were the remains of animals and 
catastrophes and mutations have ha yet it of He certainly wete not the tolic of, tae Moralo ael 


w 
3 
B 


possible.” He also states that and meh laga it bad, Deen. deposited part in 
monotone are fand in. Kortland, seem to havo peen 6 | part in the sea. itd a Ee, figure 
productions.of hotter ooffhirles, and it is necessary to | tropics. That eny of was as yet 
suppose that England once ley under the sea.within the torrid | only suspected.- Largo -collections . of f bad now been 
zone. Heec to bara Bipected tiat soms iaar “made, and valuable CUN well: icit nel ee qu 

o to extinct thought possibly 

= towardsm Natural of&he Earth."' 
be foun [In the E 5 gem Mm Naima] History of ha Xar testes, quos in 
. Woodward's “Natural History of the Fossils of Eng- enines ek opine daecibatt putt arla expremit, etc," sya Tab. 1755-73. 
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“lished, was known, too, of the geological tion, 
Something y too, ol pori 








of fossila Steno, long that'the lowest 
rocks were without life. Leimasn had shown that aboro these 
primitive &nd derived from them, were the secondary 
strate, full of records of life, and sere these EUM 
deposits, which he referred to locab floods and the d 

Noah. Rouelle, Fuchsel, and Odomidi had shed new lig 
this subject. Werner had the: transition cocks, 
containing fossil remains, between the primitive end theseco 
above the chalk he grouped 


overfi n cin Lin y we have seen, done more 


wasa 


P 
worked out the sme thing in 


divide the honour of this im 


portant 
The greatest advance, however, up to this time wa thal sus 
now prefera apunte ritbe than to believe, and facts were 
held greater esteem tan vague- spenilatage: With this 
SE Palmontology as T aie d areco peros in boe bitear 
divided it, may appropriately be 


` Thus far I have esq 


time, of method there was none. We have seen that 
the ancients who noticed marine Pith cg lupos did 


by courageous fer 
by the dense mist of ignorance 
ee the growth of science is the 


of Auth proves too well. With freedom 
S ash an Minis Hero and ten Dope 
was long to wait. 


of th the present century, began a new era 
ich we may here ^ as the-third 


Another distinctive feature of this 
"belief that every species, recent and 
creation, 


At the beginning of the epoch we are Sw to consider, 
inks mana sted Gut ii bold seller C Curier, Lamarck, and 
William Smith To these men the sclence of 


owes its origin. Cuvier and Lamarck, in France, hed all 
“which talent, education, and station could give; 
William Smi an Eng surveyor, was without culture or 
Influence, The last years of the eighteenth had been 
spent by each of these men in on for chosen 
ro and the results were now to the world. Curier 
e foundation of the palson! of Vertebrate animals ; 
Lamarck, of the Invertebrates ; and Smith established the prin- 
ciples Scie af Stratigraphical The investigator of 


ee Deena, io 


Cuvler (1 18 oe 
E As Du Ge edt 
Bare Nube of fossil. elephants he examin 


t earlier authors of thy 


naturalist of his 
ascertaining 
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were extinct |. 





eee “ This idee.” he says later, ‘which I announced to 
* Tnsttate in the month f January 1796, opened to-me 
views entirely new e theory of the earth, and 
determined me to devote m. to the long researches and to 


the assiduous labours which have now occupied eet : 


five years,’ 

It is interesting to note here that in thls first in 

of fossi] vertebrates, Cuvier empl: the same meth that 
gave him such im results in his later researches.’ Remains 
of elephants had been known to Europe for centuries, and many 
authors, from Pliny down to the contemporaries of Cuvier, had 
the bones as those of 


Anatomy appeared in 1800, and the work was completed mm 
five volumes in 180 , 
Previous to Cuvier, the only general catalogu 
was contained in Tinnseur "Systema Nature.” ein this work, 


bringing al togati into 
prehensive great work, Règne 
"'appesred in four volumes m 1817, and with its two 
ent editions remains the foundation of modem 

Cuvier’s classic work on vertebrate fossils—‘ Recherches sur 
les Ossemens Fossiles,” in fonr volumen, appeared in 1812- Pj 
Of this work, it ir bu just to say that di could only have been 

written by a man of the greatest 


industry, Ud with the moet rurale eppertdot 
The introduction to this work was the famous * Discoune 
ue Revolutions of the -Surface of the Globe," which has 


ps been as widely read as any other scientific emay, The 
of fossil bones in the gypsum quanies of by 
e workmen, who considered them ; the care- 


the 


series of he believed that those of each period 
were tate the ane ta wiih ae Ic 

In looking over his work after a lepse of three-quarters of à 
century, we can now see tbat Cuvier was wrong'on some 
important ts, and fafled to realise the direction In whielr 
science was ra tending. With all his knowledge of the 
earth, he could not free himself from tradition, and belleved uy 


the uni and of the Mosaic del A he 
universality a pome E forward iy his gi 

against the permanence pice 
cest apis ce Gece oP ola 

Cuvier’s defmition of a the domi- 

century, was as follows: ‘A 

the individuals which descend from each 
or common 

as much es they do each other. 

of “ Correlation of Structures,” as laid down by 

mu almost 


thing 
yet. Although fonnded: in. math, 
liie i would certainly lead "to. 
Seog applied widely in way he 
In his discourse, he sums this law as fo "Wil iC claw, œ 
shoulder blade, a condyle, a leg'or arm bone, or any other bone: 
XI “ Ossernens fomslles,’’ Second Edition, vol, L p. 178, 


ii. 


a 


is 
: 


m 
eye 
EmA 


parentage, and those which resemble- 
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poem considered, enables us to discover the b descripnon of of 
teeth to which they have belonged ; so als reci 
say determina th form of the other bonen from the teeth 
our investigation by & careful survey of any 
ona tone op ee a person who is sufficiently master of the 
laws of organic structure, may, as it were, reconstruct the 
whole animal to which that bone had bel 
Wo know to-day that unknown extinct cannot be re- 
tooth or claw, unless they are very 
to forms already known. Had Cuvier himself a 
methods to many forms from the early t or 
ons, be would have failed. If, for instance, 
fragments of an cocene tillodon 
have referred a molar tooth to one o ts 
3 an incisor tooth to a rodent ; and e claw bone to 
The tooth of a h would have given him 
hint of the rest of the skeleton, nor its 
feet the slightest clue to the ostrich-like sternum or skull, 
Pep Horaro Dene in Bis rn sitios Led, Ganes to some of 


most important discoveries. 
ean Lamarck (1744-1829), the pher and naturalist, a 
co of Cuvier, was a leaned unix boire he Beams a 
zool His researches on the invertebrate fossils of the 
Paris al less striking, were not less im than 
those of Cuvier on the vertebrates; while the conclusions he 
derived from them form the basis of modern biology. Lamarck’s 
method of in was the same? essentially, as that used 
by Cuvier, namely: a direct of foils with 
forms, ` In this way, he soon ascertained thet the fossil 
imbedded in the strata beneath Paris were, of them, extinct 
species, 2nd those of different strata differed each other. 
PA E a E pa hee a miha 
-later works, effected a revolution in VR His “ System 
of Invertebrate Animals” appeared the year and his 
famous ‘ Philosophie que,” in1809. In these tro works, 
Lamarck first announced the prince of evolution. In the 
first volume of his ‘‘ Natural History of Invertebrate Animals," 3 
in detail ; and to-day one can only read with 
astonishment his far-reaching anticipations of modern science. 
- These views were strong! fe i ae by Geoffroy Saint- Hilaire, 
Kat bitterly opposed and their great contest on this 
Cds [o from 
00 this point of view, the hilosophical 
coking tack. k's conclusions, in comperison ith those of 
Perd iE evident. The invertebrates on which Lamarck 
worked offered less striking evidence of Prise various 


animals 
to wende Wie Con vue Ede paps Meany eria before him on poen 
iouis 


rejected the proof offered by others. Both pursued 

ods, and had an abundance of material on which 
to work, yet the facts observed induced Cuvier to belleve in 
catastro ; and Lamarck, in the uniform course of nature. 
Cuvier species to be ; Lamarck, that th 
were descended: from others. men stand in the first 
in science ; but Lamarck was-the prophetic genius, half a century 
in advance of his time, 

(To be continued.) 
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FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


"EIE French Association for the Progress of Sclence has 
1 takeh d bold step and decided that its session for 1881 will 


result of the deliberations must be attributed to 

the perma exerons of M. Albert Grévy, the brother of the 

of the French Republic, who holds the post of Civil 
-General of Algeria, 


Y ^ Mémoire sur los Fossils des Environs de Paris.” 1503-6, 
© “Histoire naturelle des Anímanr sans Vertbbres.'" Paris, a 
ime, Second Edition. ir vols 1835-184% dico e: 
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In the meantime a number of representatives headed by 
Algerian senators and deputies will make a tour of exploration 
during the month of October. They will start atthe ond of 


September, as we announced some weeks 
"agri prie MEE Nie 
be held at for the whole of Algeria and Tunisia, and 


which will be held in in 1881. 
The most successful this year at Montpellier, was 


f sacs Beea da S Salnt EET vag dus e Sumatri 


a before the 
of the Society of 


the quantity of water necessary for navigation, especially 
intended to submerge vines in order to save them from phylloxera, 
the plague of the country. E is the Poly HEN 
ccna) y took p iy gon, o 
grueso nile elie 


aes Ki iced f th anf Rl Pire aen 

of the n 
in Montpellier. . It cannot be said that sclence is alien to the use 
of dynamite and electric sparks for such 


but it Is the 
first time that warfare has been consid as being really within 


imental grounds established by M. 

ndents of the Academy of 
and the other to the 

by M. Comilla Salnt Fiere. bis 

ed with the help of the General Council a 

reached a igh pent of properly, 
Its reputation is so high in the Mediterranean regions 
Ha son e Mgr the, Mediteranean oloun ate 


The Sericicultural Station hes been under the direction 
of M. Maillot, a pupil of M. Pasteur at the Normal School of 
Paris, ee eee A 


art of o 
Fal sige Can iui Haecticide, and all 


At the V: 
the means of E eg studied. 
pupils of the Normal School for teachers, are 
attendmg a course of lectures in that ent, so that the 


teachers of the young Herault will have a scientific 
knowledge of new methods proposed for scientific agriculture of 
the region. 


SCIENTIFIC SERIALS 
Americas Journal of Science and Arts, À: —This number 
opens with the first portion of a paper by Mr. on terminal 
moraines of the North American ice-sheet.—. Kimball de- 


scribes experiments with regard 

on the tenacity of iron and on the flexure of a soft iron bar. 
Inter aka, ho proves that a soft iron bar has its tenacity increased 
about nine-tenths of 1 per cent, by it to saturaticn. 
—Prof, calls attention to some connection with 


y 
with Tolles’s t rindi objectire.—Prof. Peirce demonstfates the 
"s proposal of a method of ulams 

of gravity, and Mr. Hodges o some 
considerations on the size of mo. arising out of the con- 
version of water info steam, and the effect of platinum 
on h and oxygen.—Among other to treated are the 
geology of Virginia, the discovery of & new group of carboni- 
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ferous rocks in South-Eastern Ohlo, and the Laramie group of 
Southern Colorado and Northern New Mexico. 


Journal of the Frsnllin Institute, August.—The ‘following 
biu R Committee Report on the Fairbanks test- 
ing machine, —A new method of index for 
cutters, by Prof. Sweet.—A new genns in tel 
. EE Dolbear.—On the tse of determining slag densities in 
smelting, by Mr. | MacFarlane, 


~ Bulletin -de FAcadtoie Royale der Sciences «(ds Belgique), 
pe the paper Ea M. Montigny on the colour 
ge dim nis or Preparing hydride 
and bromine to the 


1879.— 


account of a new method, by M. 
and hydrobromic acids, -vix, 


terpene contained al in bakam of copaiba, and then 
us rag wd of heat in the state of the 
of the muscles and nerves 


only 
considerably in 


quo ahistolaiol pape on the Harder pad in the dometc 
d and writes on ae 

en oe en ae aes topes imo leet 
elements aed mh contractllity (the s mudeu ls similarly 


No. 7.—M. Mon 
the principal star y 


surfaces of superior order. 
‘ournal ds’ Physique, 


Lettere, Rendiconti, 
vil xii fas Oa ths pecbicm at aubibiron of the 


electric light, by Prof. Ferrini.— Observations of Swift's comet 

at the Obserratory of Brera, Prof, Schigperelli,. —Stndy on 

some crania of Araucanians in the National Museum 

of Anthropology of eld Mori repr d of 

Mena curia ripas x pays 

1872-77, at the obseryatary o. a equa 
on d g =. 

on the Sate pee. qi: PolonL-. -*: 


" ‘of Tithotrity IIS : ote 
' 0 einer uta M Bon ie in 18 
S. Frisisnl.—Contributions to a study of th fauna of 


THE padri paler Reichsanstalt. 
ae une) contains an treatise by C. 
entitled ** New Sisi on tud Seasons 
SEE I 
Ent Me E 
the and Eastern Alps, 
von John. The latter paper is 
E esed gis niet dei wes 
district- as the distribution district of older dioritic 
Eh hem It is accompanied by four well-drawn — 
bhandiungen of the same Society (vol. xil, Heft 1) com 
of an excellent tresjise by R. Hoernes and M. 
: of the marine deposits of the first 
stages in the Austro-Hun- 
here described belong all to thé 


tee 





SOCIETIES AND ACADEMIES 


Lowpox 

Entomolo, Soclety, September 3.—]. Jenner Weir,- 
F.L.S., 4.2,S., treasurer, in the chair, — ip B. Mason ' 
exhibited specimens of Zé piloapuinilan DA., taken at 
Portland, and also, on of Mr. specimens of 
Euplatus ambigua, Reich., found in floòd at R — 
Miss E. pA Ormerod read Notes on, the Prevention Cane- 
borers, "— enner exhibited a male and. of 
Cicada à Scop., Fs dese gae e s 
M. Ch. Oberthur communicated following r ‘í Obser- 
servations sur les des Sangi et Desceiptions do 
quelques Espèces n ' 


Paris 
Academy of Sciences, September 8.—M. Daubrée in the 
chair,—The following papers were read :—On the mean value of 
numerical coeffitients in & skew determinant of order infinitely 


munity ; of origin or of race on the aptitude of antmals 
of ovine spe to contract splenic disease, M, Chatrvean. 
seem to enjoy imm from: disorder, M. . 


urges the importasee of this question of specie) Tau The 
President the lively satisfaction of the Academy at M. 
Nordenskjóld's return.—On the causes of reinvasion of l- 
Tn nsque Mo E i 


flow à 
wero ye fad ot fk Arom, hoe mast pressed to 


and 


another spathe, Eran 


a good deal of the interior surface 

an acid which, iue that eeu 
fru (he tabe of Drosera qus coriribus to transformation o. 
the azotised matters of insects into matters absorbable by the 


GOoTTINGEN ; 
—On sums of the 
err Zeller.—On the 
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THE AGRICULTURAL ANTS OF TEXAS 


The Natural History of the Agricultural Ant of Texas: 
a Monograph of the Habits, Architecture, and Struc- 
ture of “ Pogonomyrmex barbatus.” By Henry Chris- 
topher McCook. Author’s Edition. Academy of 
Natural Sciences of Philadelphia. 1879. (London: 
Trubner and Co.) 

qe agricultural ant of Texas was first introduced to 

the English public in 1862, by means of & com- 
munication from Dr. Gideon Lincecum to Mr. Darwin, 
published in the Journal of the Linnean Society of 

London, and much interest was excited by the account 

given of an insect which actually sowed seed, tended the 

crop, and reaped the harvest. No further information 
being forthcoming, doubts were expressed both here and 
in America as to the accuracy of the observations, and 

Mr. McCook went to Texas ig the summer of 1877 for 

the express purpose of testing them. Unfortunately, 

however, he could only stay about three weeks, which he 
devoted entirely to observation of the ants. He however 
obtained information from residents, and carried away 
some living ants on which to make further observations 

at home, and the result is given.in much detail in a 

handsome volume of over 200 pages, illustiated by a 

series of twenty-four plates, giving details of the nests, 

the attitudes, the habits, the external structure and 
internal anatomy of the species in question, and some of 
its allies, 

With all this elaboration, however, the main point still 
remains in doubt, and Mr. McCook does not and cannot 
tell us whether the agricultural ants really do sow the 
seed, though they undoubtedly reap the harvest, What 
he does tell us, however, is sufficiently curious. The 
insect is a true harvesting-ant, like those so well described 
by Mr. Moggridge, but it differs from all other species in 
forming large cleared disks on the site of its nests. These 
disks vary from two to twelve or fourteen feet in diameter, 
and are approximately circular, and however thick may 
be the grassy or weedy vegetation around them the disks 
are perfectly bare and smooth and thus form very con- 
Bpicuous objects in the landscape. The openings to the 
nests and granaries are near the centre of the disk, and 
in some cases are formed in a central convex or conical 
mound, while in others the surface is entirely flat. In 
about one-third of the nests examined by Mr. McCook, 
the outer border of the disk, sometimes for two feet wide, 
was covered by a crop of ant-rice (Aristida oligantha) 
differing wholly in appearance and colour from the sur- 
rounding vegetation, just as a crop of wheat or oats differs 
from a field of mixed herbage, while not a solitary weed 
of any kind was to be found in the belt of ant-rice. 

Lincecum had stated that the seeds of thé ant-rice were 
regularly sowed in the autumn,'kept weeded during winter 
and spring, and reaped in summer. Mr. McCook was 
only able to see the last stage. The plant had certainly 
been weeded ; its seeds were found in the granaries mixed 
with many others; and, it is admitted “fhat there is 
nothing unreasonable, or Beyond the probable capacity of 
the emmet intellect, in the supposition that the crop is 

Vor, xx.—No. 517 





actually sown. Simply it is the Scotch verdict—not 
proven.” This is very unsatisfactory, and as the journey 
appears to have been undertaken for the express purpose 
of testing this, the only incredible part of Lincecum's 
observations, it seems” curious that it should have been 
made in July, at the time of the harvest, instead of in 
November, the time of the alleged sowing of the crop. If 
we reject the “sowing” as too improbable, the only other 
explanation of the facts seems to be that the Aristida 
is one of those singular plants which constantly appear 
on cleared ground although not growing in the immediate 
vicinity, and that the ant’s clearings prepare the condi- 
tions for its growth. A few experiments would soon test 
this, and it is a great pity some resident could not be 
found to determine this most mteresting point either by 
observation or experiment. The book is, however, full 
of valuable matter as to the habits and actions and the 
whole domestic economy of ants; and there is a useful 
chapter on “the ancient belief in harvesting ants—how 
it was discredited and how restored," in which the 
opinions of many ancient and modem authors are given 
with a number of suggestive extracts from the classics as 
well as from the Rabbinical laws and traditions. We 
cannot, however, but feel some regret that the author did 
not make more extended observations before writing so 
voluminous a work, so that he might have been able to 
clear up the numerous points now left in uncertainty. 
The chief authority for a number of important statements 
is still Dr. Lincecum, who appears to have resided for 
many years in Texas and to have assiduously studied the 
habits of the ants, and there does not seem to be any 
essential point in which Mr. McCook’s own observations 
show his predecessor to have been in error. On the con- 
trary he must be considered to have proved the substantial 
accuracy of the doctor’s facts so far as he was able to do 
so in the limited time at his command. 
ALFRED R. WALLACE 





EXPERIMENTAL GEOLOGY 

Etudes Synthétiques de Géologie. Expérimentale, Par A. 

Daubrée, Membre de l'Institut, Directeur de l'École 

Nationale des Mines, &c. (Paris: Dunod.) 
M ONSIEUR DAUBREE has, during the last thirty 

years, published nrmerous very important memoirg 

describing the production, upon a small scale in the 
laboratory, of various natural geological phenomena. 
These papers, which were originally scattered through 
the pages of different scientific journals, are nov for the 
first time brought together. The first part of this work; 
under the title of “ Application of Experimental Methods 
to the Study of Various Geological Phenomena," forms a 
handsome and well-illustrated volume of nearly five hun. 
dred pages. This is to be followed by a second part, to 
be entitled “Application of Expenrmental Methods to 
Various Cosmological Phenomena," which will describe 
investigations recently made on the constitution and 
characteristics of meteorites. Š 

The earlier portion of the volume before us details the 
results of numerous experiments made with the object of 
explaining different geological phenomena, of which 
some are cherfical and physic#, while others are simply 
mechanical. 
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` To the first class belong the history of mineral deposits, 
of crystalline rocks, both eruptive and-metamorphic, and 
of the different forces producing vulcanicity. 
Among the phenomena belonging to the second cate- 
gory are the formation of pebbles, sand, and clay, as well 


. as sundry ‘other effects of trituration and transport. The 


distortions and ruptures. of the» earth’s crust, such as the 
prodaction a of. faults and joint-systems, ; also belong to this 
division, which includes the origin of the schistosity ang 
cleavage, of.rocks the distortion of. fossils, and certain 
peculiarities in the structure of mountain chains. Lastly, 
thé author treats òf the Senpene deyeloped] in rocks ay 
mechanical action." EC 

Among: the more, ‘striking and instructive experiments 
for which science is indebted to . Daubrée, are those i in 
which glass tubes partially filled : with water are incased i ip 
tubes "of ‘iron, also containing water, and subjected for 
lengthened periods to a high temperature at a pressure of 
above. one thousand atmospheres, By this treatment not, 
only, às, ‘the glass, decomposed, bat crystalline quartz" 
presenting. all the characteristics of natural crystals of 
that “mineral was produced. | Crystals of pyroxene: were 
obtained by the- same means, and fragments: of wood 
similarly treated. were converted into anthracite, - ra. 

The formation of various crystallised. zeolitic and othér 
minerals, such as 'chabazite, christianite, and calcite, in 
the masonry of the Roman baths at Plombiéres and the 


` deposit of-mammellir opal by their waters, teach the 
importance of time as a factor in'such transformations, In 


this case the different minerals, instead. of being rapidly 
produced ata ‘high ‘temperature have “Deen Slowly deye- 
loped at a low heat : and, without appreciable i increase of 
pressure. Numerous’ coloured ilustrations a are given as 
seen under the microscope, of thin, sections. of Roman 
bricks inclosing zeolites i in their cavities, and attention is 
directed to the fact that in one instance at least the struc- 
ture of the-mass has been rendered distinctly fluidal by 
pressure applied to “the clay in making the original 
brick. 

The production of humerous ‘well-crystallised metallic 
minerals by the'actión of the .waters. of Bourbonne-les- 
Bains upon a quantity of Romah bronze coins &nd on some 
ancient lead ‘piping, whith had been for centuries sub- 
jected to its "action, is an equally curious and jnstructive 
fact. These waters issue from the eurth at a temperature of 
58° C., and contain "soluble: matter to the extent of from 
seren to eight grammes per, litre. - This. consists of alka- 
Jine chlorides, bromides and sulphates,. chlorides and sul- 

phates of calcium. and magnesium, alkaline sjljcates, and 
traces of arsenic: and manganese, In addition to these 
substances various others- are present , in. subordinate 
quantities, -- 

Among the well- crystallised ‘minerals resulting from the 
action of water, upon the metals, and , alloys present, 
cuprite, redruthite, chalcopyrite, tetrahedrite, phosgenite, 


- anglesite, galena; and. iron pyrites, Wero: recognised and, 


examined. | - 

The investigations hearin upon “he history of volcanic 
phenomena, which demonstrate fhat an infiltration of 
water can take place through a porous medium in spite of 
a high steam-pressure operating in a contrary direction, 
are both valuable and suggestive, and the &xperiments on 
such mechanical questions as the causes of the contortion 


s 7 * 


of strata and of the faults and jointings in rocks, throw 
much new light upon those obscure questions. 

In its complete form M, Daubrée’s treatise will repre- 
sent the life-work of a trained and careful investigator in 
an almost untrodden direction, and will form the first 
text-book on experimental geology. The portion now. 
published cannot fail to be read by geologists with great 
interest and profit, and we trust the time is not far 
distant when experimental geology will have become a 
generally recognised branch of geological investigation. 

J. A. P. 


OUR BOOK SHELF 


Annual Record of Science and Industry for 1878. 
Edited by Spencer F. Baird, with the assistance of 
eminent men of science. (New York : Harper Brothers ; 
London: Trubner, 1879.) 


IT again becomes our pleasant duty to call the attention 
of our readers to the excellent annual record of science 
edited by Mr. Secretary of the Smithsonian Insti- 
tution, We think efitor has done wisely in discon- 
tinuing the division of the record into two for 
hitherto the summary of progress has been folio by 
abstracts of papers. At present the second part has been 
merged into the first, so that summary of progress in the 
various branches of science now includes a large amount 
of detail ; each pene by some recog- 
nised authority i in the As we have had 
occasion to remark before, E» division on the physics of 
the globe, p by Mr. Cleveland Abbé, with the 
assistance of f. R, is, in our judgment, the 
most important contribution to the volume. The com- 
pilation and classification of the facts presented in this 
mu ANE labour, and the 


thanks of all physicists and meteorologists are due to Mr. 
Abbé for hixisg so adicusbly carried out the task he has 
undertaken. 


The summary of physics and chemistry seems to us 
somewhat incomplete ; there is no reference, for example, 
to the new forms of stereoscope invented by Mr. Grubb, 
nor to the remarkable memoirs published by PA dede 
Stoney during the past year in the Transactions of the 
Royal Dublin Society ; in fact, the omission of all men- 
tion of the active work done by this flourishing society is 
a serious oversight of the A 

The value of the summary ysics and chemistry 
would also be much cabanes if, pea of abruptly be- 

g each paragraph with the name of the investigator, 
the Tari of the investigation were put first, and a refer- 
ence given in each case to the publication where fuller 
details could be found We trust that this last—a most 
important point, which is carried out in some of the re- 
ports, will next year be ence p to all. 

Greater editorial care seems also required in bringing 
about a more uniform system of ification througho 
the volume, and the omission of repetition—take for 

le Prof Jevons paper on Pedesis, which is twice 
descri in detail on pp. 216 and 376. Why, too, 
amongst Bntish journals of and applied science are the 
rg 44 Fournal of Scunce, the Lelagraphic Journal, 

Electrician, and Engineering omitted, whilst Iron is 
included ? 

We make these remarks in no captious spirit, but with 
the real desire to augment the usefulness of this work. For 
the same reason we would urge the paramount importance 
of having, in addition, an English and a Continental 
editor. It ig impossible for a work of this kind to be 
otherwise thoroughly done, nor can a proper appreciation 
(often lacking in the volume Before us) be shown, of the 
relative merit of the investigations scattered over the 
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numerous scientific journals of to-day. We look forward 
to the. time when the Axwxal Record of Science will 
become a standaid work absolutely indispensable to all 
libraries, both public and private, at home aad SOME, 


m 
à 
AS 


.— > LETTERS. TO THE EDITOR 


Heat of the Comstock Mine - 


I NOTICE in NATURE, vol. xx, p. 168, that a quoe 
from Prof. Berker an opinion in regard to the heat of the - 
stock Mines In Nevada. to my assertion that the heat 
of the rock ‘‘is pretty uniform ” in the lower Prof. Barker 
announces that there are “the most remarkable some 
of the higher levels much hotter than some of the lower 
levels," Thie ts true, and the fact is no di«proof of 
my amertion, In the'article to which Dr. Lesley refers (.S:25- 
man’s Journal, April, X870) T sai that there are striking differ- 
ences of temperature in $ 


be as heated to a uniform at all 

in the length of the lode, on any and that in this 
gencral mass there aro most of which show a 
tem perature above that of the rock at bat some of- them 
below it. I pointed out the conditions which these local 
maxima oocur, and gare the to which I 


are o between levels and between different parts 
of the same levels, and these facts were all brought out in 


discussion of terrestrial tem Mr, Clarence now 
on the ground, and no doubt, make its, 
phenomens the subject of careful examination, and cyerything 
that bears upon the question has importance. 





Crossley’s Modification’ of Hughes's Microphone 


-Evre since H s discovery Gf those principles which led 
to his invention of the micro Eventos Dave been. uying 
to improve the instrument by every variety of form 


ot Pie paeas ee ee s have 
during their stay at Shelield, an o 

ee oe ace er gen odes ou 
fication of the microphone, Six distint places—the two news- 





per offices and four m 
Teed with the Cutler 


-rooms-—were ti 


phically con- 


where a switch- stood to 
place any two distant stations into communication, thus illustrat, 
' 





ever, conversation, a few feet away, is readily 


the exchange 


Fin L 


system so largely employed in America. Every 
js aware that with the telephone the speaker has to hold the 





Fx». a 


instrument to hE mouth ; with thë Crossley's transmitter, how- 


conveyed. The 


transmitter is now being largely employed in the United King- 


[4 
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dom, and it is found that where telephones alone are useless be- 
cause of the induction of adjacent wires, the instrument acts 
admirably. The undulatory current produced by sonorous vibra- 
tions is so Intense that a person speaking about a foot away from 
& transmitter has been heard ten feet from an ordinary telephone 
in Manchester thirty-six miles away byewire, and this althongh 
_ the induction from some thirty adjacent wires had to be over- 
' come, and we may add that the intensity of the sound may be 
largely augmented by employing increased bey power, 

{Four carbon pencils are nicely centred and loogely held in 
four blocks of carbon, acd; two opposite blocks, a and ¢, are 
cónnected in circuit with a battery and the primary wire of an 


induction-coil. The efficiency of the t is now made 
cómplete by having a telephone in the seco circuit, The 
carbon are mounted on a thin wooden diaphragm, and 


consequently are not seen in Fig. 3, which represents one form 
of the finished instrument. 

For some months past an interesting and highly successful 
` operation has been made every Sunday. One of these trans- 








Fio, + 
mitters is fixed in the pulpit of one of the Halifax places of 
worship. Its position is not over-favourable, being hidden 


80 as to escape attention, and thus to some extent its efficiency 
is interfered with. - Gam ccs ms, where the 
blowing apparatus page a Clamo 

placed, and one of the first duties of the sexton on a Sunda 
morning and evening is to light a gas jet under the pile, In 
way a sufficient supply of electricity is obtelned to work exceed- 
ingly welll cost o less than 27. per S in gas consumed. 
On the oytskirts of the town several houses have telephones in 
the secondary circuit, one of these ‘belonging to an iuvalided 


with the door slightly ajar. soe i 
c TREAT . WILLIAM ACKROYD 
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Colour-Blindness Q^ - 
. WHEN your able reviewer Prof. Pole so plainly intimates, in’ 
NATURE, vol xx. PP. 477 to 480, that he does not-conmder any, 
of the thearles of colour-blindness he has mentioned to be alto- 
gether sufficient for the observed facts, and that he may return 
to the subject in a future number, I trust he may then take some 
notice of my views, as hononred by the Royal Society, Edin- 
burgb, in vol, xxviii. of thelr 7ransactions. 

At all events, it is much to be hoped that in bis own future de- 
scriptions, he will define his colours more accurately than by the 
naked eye estimations and names of even those who are allowed 
to possess normal vision. For, as I have shown'in the paper 
above alluded to, there are physical distinctions, amounting to 
moie than the oppositions of black and white, and reacting on 
colour, between many generally reputed by the world 
to be all of the seme co to the eye. z 

To speak therefore of green, or red, or brown is nothing ; but 
it is what green, and what red, and what brown that must be 
settled, as a preliminary to any further safe observation on the 
subject. í ' Piazzi SMYTH 

15, Royal Terrace, Edinburgh, September 19 











The Carving of Valleys 


In the course of a recent,visit to Loch Mares, I observed an. 
Interesting geological phenomenon in a glen on the east side of 
the loch, which is traversed in Ben Sloch, from 
Kinlochewe, and which is called, Y understand, Glen Beansdale. 
This glen, in ita lower part at follows the line of division 
between the “fundamental gnelss,"" which rises in a gradual 
alope on the north mde, and the “Cambrian sandstone," which 
on the south mde forms a fine cliff, t at the bese in a 
long steep ‘‘d4ris line,” The stream, which is of considerable 
size, originally ran close to the foot of this cliff until it reached 
the wide valley which contains the loch; but at some period a 
large “ ? of rocks from the sandstone cliff has dammed 
up the original and diverted the stream into a new course, 
dhagonally across the gentle slopes of gneiss, which previous! 
formed the north side of the glen. - dew oua ie markod, É 
first, by a small de on or gully in the flow of the glen, and 
secondly, in the middle of this, by a narrow ravine with vertical 
sides, just wide enough to contain the stream which foams at the 
bottom, 

: There is nothing In itself very Figo amt this diversion 
of a sheam; but the point w gives the case its interest is 
that an inferior limit can be fixed for the time at which the 
diversion-took place, For, on descending:into the secondary 
depression above mentioned, I was able to trace the glaciation, 
or planing down by ice of the edges of the gneiss (which was 
admirably clear.on these slopes) right down to the beink of the 
little 1avine contai the thns showing conclusivel 
thet the diversion had teken before the glacial Pood, and 
so before that the streem time to cut a channel-sufficient 

in its flow, and divert it from the work it 
have accomplished in clearing away the remains 
of the berg-fall, and re-opening.the old river-course. - Thus it 
will be seen. that in the new chennel we have an example of the 
work which can be done by & mountain stream d a perlod 
back at least beyond the glacial epoch; while old 
channel exemplifies’the work done in the same time by the various 
agencies of ''sub-aerial wasto"—rain, wind, frost, &c,—with- 
out a stream to assist them, either by direct erosion of its own 

or away the d4ris-which they had brought down. 
t, then, are the phenomena ‘presented by these two cases? 

In the first, the only work which can -really be ascribed to the’ 
stream 1s the cutting of the deep narrow gorge at the bottom of 
which it now runs; for with to-the wider depression 
above (itself a mere furrow in the main flow of the glen), it is 
impossible to gay how much has been due to the &ction 
of the ice. Y tie second, tha bottom of the channel, if ' 
there be any in “ sob-aertal waste,” should be choked by 
the aris which has come down from its sides, whereas I was 
easily able to detect live'rock within a few feet of the tiny runnel 
which now drains the gully, and which itself picka is wiy among 
stones and boulders that are clearly nothing but cumber 
bed of the oM-world torrent. ES 

The question I wish to ask is whether the study of these two 
examples is not sufficient to prodyce som & conviction 
that the modern school of geologists (as worthily represented by 
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the President-Elect of the British Association) is after all in | por, when it 


eror, and that the true agency which bas carved out our valleys 
and grven us our mountaln scenery is still to seek. The evidence 
of the new channel agrees with that to be found where (on 
its grandest scale in the cafíons of North America), in shoning 
that the action of streams is to excavate not open valleys, but 
narrow and vertical clefts. On the other hand, the agencies 
of ‘*sub-acrial waste” are seen to have worked their will for un- 
told ages on the Cambrian sandstone of Glen Beansdale, and to 
have uced— nothing. They have not even removed the blocks 
of the old berg-fall, which looked as if they might have fallen 
within the memory of man, instead of at a date which must be 
reckoned by thousands, if not millions, of years. There remains 
the power of 1ce, which I &m by no means disposed to under- 
value; but the traces of the last ''glacia] perlod" are in this 
case clear enough, and amount at most to a slight deepening of 
the lower part of the glen, nhile to &$ume previous and much 
more intense glacial action, of which no direct evidence remains, 
would scarcely be justifiable, WALTER R, BROWNE 





A “Nightly Resurrection ? 

YESTERDAY, in the Pal Afal! Budget of July 11, 1879, p. 22, 
in a review of Mr, Stevenson’s—‘‘ Travels with a Donkey in the 
Cevennes,” I read the following, which 1s an extract of Air, 
Stevenson’s book. It is a very interesting observation. He 
slept a good deal under trees at night, and hetays: '' And there 
1» one stirring hour unknown to those who dwell in houses, when 
a waleful influence goes abroad, and all the ont-door world 
(meaning animals and men who sleep in the open) are on their 
feet, iti» then that the cock fint crows. . . . Cattle awake ln 
the meadows, sheep break their fast on dewy hill-sides, and 
change to a new lair among the ferns; and houseless men, who 
hare down with the fowls, open their dim eyes and behold 
the beauty of the mght. . . . Even shepherds and old country 
folk, who are the deepest read in these arcana, have not a guess 
cs to the means or purpose of this nightly resurrection, Towaids 
two in the mo they declare the takes plece, and neither 
know nor inqutre further.” 

This is & very curious and interesting fact, but Mr. Stevenson 
1s mistaken when he states that this ‘‘»turing hour,” ‘‘ when a 
wakeful influence goes abroad,” between the hours of sae and 
two In the morning, 15 unknown to those who dwell in houses. I 
have been aware of it fora long time, and have noticed it year 
after year on myrelf, although 1 dwell in a house. In the winter 
I usually go to sleep at 9 P.M., and then feel cold and require a 
good deal of bed covering to keep me warm ; Lut between one 
and two ın the morning I feel uncomfortable, wake, and feel 
hot, and am obliged to throw off some of the bed clothes, 
Afterwards this discomfort passes away, I pall over me the 
blankets again, and go to sleep til daylight. This occuis 
morning efter morning as regularly as posable, 

In the summer I awake as regulaily as posible about the same 
hour, and feel unensy and toss about for some little tune, al- 
though at this season no blankets are used, and then go to sleep 


again, 

Since I have Leen at Fymbad I have been able to test more 
pos the hour in which this wakeful influence begins to 
occur. i used to awake at the usual hour, and whre anake I 
invanably heard the railway whistle of the train which leaves 
for Lucknow at 12.50 A.M. Latterly I have not been noticing 
this whistle, and I am not aware that I wake at that kcur, but 
there has been and is plenty of rain during this rainy reason, 
rüturatmg the soil and atmosphere with moisture. Probebly this 
moisture may prevent that subtle ''wakeful influence" from 
reaching the nervous system. , I am rather subject to an 
occasional neuralgic pain on the left side of my forehead. When 
this occurs at night, it goes on increasing to its ATIU 
between one and two o'clock in the morning, and afterwards it 
begins to subside. I often suspected that some e in the 
Terresirial maymetins some time after the passage of the sun 
ccross the meridian, on the other side of the earth, may be the 
cause of this ''subtle influence," Perhaps those who take 
observations on terrestrial etism may w some light on 
this subject. Whatever may this ‘‘subtl: influence” which 
acts on the nervous system of animals between ome and tuo o'clock 
A.M., there 1s a similar influence in the day, between one and 
two P.M., although it may not have been noticed. I have 
observed it, because when I get the before-named neuralgic pai 
in the day, it goes on increasing till between one and two o'clock 
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s to subside, This questicn mise: are ie 
periodical tions in fever and neumnlgins, &c., due ‘> 
some similar coemical influence? Statistics on these pomt» ~ . 
worth collecting. It is natural to suppose thet the news 
system of animals—e most sen Itive tissue—would be rerricy 
influenced by any magnetic change of the earth, or by other 
subtle cosmica] influences. E. Ronavia 
Fyzabad, August 19 





. A Habit of Cattle 


Me. H. C. DoNovAx, in a letter headed as above (Nuru, 
vo]. xx. p. 457), describes the bone munching of cattle in Net’, 
and asks whether they have a similar habit in other p'acc., 
Such is the case in Norway, especially at the upper pasturaces 
around the ‘‘saeters,” or mocntain chalets, where they are 
commonly supplied with a daily modicum of fish-boncs and salt, 
which they eat with great avidity. There is but little hme on 
the No fjelds, the g rock is mica schist. 

Stonelnidge Park, Willesden, September 17 

W. MATTIEU WILLIAMS 





Intellect in Brutes 


LAST year we spent our holiday at Llan Bedr, Merionethshire, 
Our host has a house m the above village and another at Ier 
lech, a town three miles distant. His favourite dog, Nero, 17 of 
Norwegian birth, and & highly intelligent ani He i at 
liberty to pass his time at eitier of the houses owned by lis 
master, and he occasionally walks from ono to the other. More 
frequently, however, he goes to the railway station at Llan Bedr, 
gets into the train, and jumps out again at Harlech. Benz, 
most probably, unable to get oat of the carriage, he was on one 
occasion taken to Talsarnau, the station beyond Harlech, where 
he left the i and waitec on the platform for the ieturn 
train to Harlech, If Nero did not make me of ‘abstract 
reaconi we may as well give up the use of the term. 

Manchester, September 20 WILLIAM HozgsrALL 


» 


BERNHARD VON COTTA 

O* the 14th inst. at Freiberg, in Saxony, this dis- 

tinguished geologist breathed his last. Science has 
lost in him an ardent and conscientious follower, one in 
whom great powers of observation and reflection wcrc 
harmoniously associated. He possessed in especial that 
‘combining understanding! which Alexander von Hum- 
boldt so highly prized. 

The youngest of four sons of the late Oberforstrath v. 
Cotta, of Tharand, in Saxony—e man celebrated as forester 
and founder of the Forstacademie in that picturesque little 
town not far from Dresder. —Dernhard was born, October 
24, 1808. His father bad taken a great interest in natural 
sciences, and had much occupied himself with paneon- 
tology; and Bernhard appecrs to have inherited this 
taste. Early in life he was a student at the Freiberg 
Mining Academy—where he subsequently became Pro- 
fessor of Geology—and he likewise studied at Heidelberg 
and received a degree as Doctor of Philosophy. His 
intellectual activity soon became strongly pronounced and 
led, from the attainment of manhood till near the close of 
his life, to the publication of numerous valuable works, 
Whilst still a student at Frei , his first work, ‘Dic 
Dendrolithen,” was written (published 1832) Subse- 

uently, associated with Prof. Naumann, he worked at 

e geological map of Saxony, which was published in 
twelve sections, and he afterwards alone completed a 
similar work for Thuringia. In 1836 appeared the first 
part of a work entitled “ Geognostische Wanderungen," 
and in 1838 a second ; in these the principal geo- 
logical features of the kingdom of Saxony are described 
and explained. He likewise wrote other works of great 
patea value, of which “ Gangstudien,” “ Lehre von der 

rilagerstatten," and “‘Gesteinslehre’’ deserve most 
favourable mention. Of more theoretical value is a 
work which Wms gone throug® many and enlarged edi- 
tions: “ Anleitung zum Studium der Geognosie und Geo- 
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logie! the first edition of which appeared in 1839. Other 
works of like character by the same prolific author are; 
“ Ueber den innern Bau der Gebirge" (1851), and ** Geo- 
logische Fragen” (1858). In these works Bernhard von 
Cotta has shown hi to belong to the school of Lyell 
in so far as he holds unlimited time to be necessary for 
the explanation of geological processes. 

The way in which natural sciences generally, and 
geology in eas were grasped in Cotta’s large and 
practical mind caused him earnestly to desire that geology 
should be more generally known and appreciated by men 
-of average education, and he consequently published 
-several works which, in the best sense, may called 

. To these belong his “Letters on von Hum- 

E dts Cosmos” (2 vols., y MK 32) * Geological Letters 
‘from the Alps" (1850) “Geological Pictures" (1852), 
* Catechism of Geology" (3rd edit., 1877), and last, not 
least, deserving mention, is his great work : “ Geologie der 
Gegenwart"’ (the present state of geology), the Ist edi- 
tion of which appeared in 1866, the 5th, partly re-written 
and in 1878. These works have greatly contri- 
buted to put an end to those fantastical ideas about 
geology which so n prevailed, even amongst well- 
-educated classes; and by promoting a sound understand- 
ing of geological states and processes, and of their bearing 
on practical life, they have done much to raise 
'sclences in general estimation. Cotta’s work, “ Deutsch- 
lands Boden," must also here be named. Not only does it 
contain information of great importance to agriculturists, 
miners, and manufacturers, but statesmen, politicians, 
and sociologists may benefit much from studying it. It 
makes it plain that geology forms the basis of geography, 
that the outward forms we see on the surface of the earth 
have for the most part been inwardly conditioned. A 
‘Germar critic has called this work ^ Epochemachend,” 
and viewed it as a first attempt to show clearly by 
particular instances “the influence of geological forma- 
tions on the life of man." g 

- Cotta’s * Geologie der Gegenwart’ merits more notice 
than I can here bestow upon it. It contains fifteen 
chapters or separate essays on that science and important 
subjects therewith connected. Two of these essays: 
“On Geology and History,’ and “The Development 
Law of the Earth,” have published by me in 
English. In this work the author has shown himself to 
be an evolutionist and a thorough adherent of Darwin’s 
theory of the origin of species. He was one of the first— 
if not the first—eminent geologist who fully accepted this 
theory and applied it to the organic remains in sedi- 
men rocks, And that which in Germany has been 
called **Cotte's development law” is admirable and 
fascinating by its simplicity. 

More than once has Prof. v. Cotta been in this country. 
On his first visit (1836)—when he made the acquaintance 
of Lyeli—I had the pleasure of accompanying from 
Germany. He has also travelled in France, Northern 
Italy, Tyrol, Switzerland, Hungary, the Banet, Transyl- 
vama, and the Carpathians, and has written many articles 
in various periodicals on his geological observations, &c., 
in those lands, The number of his menipis e and 
fugitive essays would fill a good-sized volume. any of 
his earliest excursions were undertaken ın the company 
of his friend, the celebrated geologist, Leopold von Buch ; 
- Cotta likewise enjoyed the friendship of Alexander v. 
Humboldt, with whom he often corresponded. In 1868 
he was invited by the Russian Government to visit the 
Altai Mountains to report on their geological formation, 
minerals, &c. On his return to Freiberg he wiote an 
account ef his journey and observations, end in 1871 

ublished a e volume “Der Altai: sein geologischer 

au und seine erstatten.” m 

All the writings of Cotta are remarkable for lucidity, 
terseness, and logical reasoning. In allethe desire is 
apparent to discover by the inductive method that con- 





nection of things which—evén when most difficult or 
impossible to perceive—we know must of necessity exist. 
Owing to this tendency of his mind he has been said to 
belong tæ the School.of Positivists. Many of Cotta’s 
works have been translated into other langcages. His 
* Gesteinslehre’’ Mr. P. H. Lawrence has admirably 
given in English: * Rocks Classified and Described,’ 
Numerous German and forei academies and 
learned societies have bestowed upon him honorary mem- 
bership, and foreign potentates have given him decora- 
tions, As long ago as 1867 von Cotta me a Foreign 
Correspondent of the Geological Society of London, and 
within the last few months the highest honour in the gift 
of that Society was conferred upon him by his election as 
Foreign Member. 
In private life, as in hls scientific pursuits, Bernard v. 
Cotta was characterised by truthfulness and directness of 
whilst to these qualitie were added warmth and 
fidelity in his attachments, and also kind consideration 
for the feelings and wants of his fellows in general. Thus 
his memory will live not only in the love and esteem of a 
widow and three daughters, but will likewise be cherished 
by those who have enjoyed his friendship. I may add 
that Cotta, like nearly all men of genius, was ai 
free from pedantry ; tha? he was sympathetic and readily 
interested in politics, general literature, and social life. 
He possessed, too, a strong sense of wit and humour, and 
could greatly enjoy a good joke. R. R. NOEL 





A ZOOLOGICAL STATION AT SYDNEY 


p Modi to ERE for the foundation 
a zoological station at Sydney having ap in 
NATURE since the idea was first mooted by br. iclucho 
Maclay, it may be of interest to our readers to learn how 


far the project has in the meantime. - 
Aco ondent informs us that the Govern- 
ment of New South Wales have granted an allotment of 


land for the a at Watson’s Bay, a small watering- 
place about six from Sydney (with which there is com- 
munication by steamer several times daily), and close to 
the entrance of Port Jackson. The site is an excellent 
one for the purpose, having a frontage of about 125 feet 
to Port Jackson, with good dredging-ground within a 
stone’s throw, and so near the open Pacific (though en- 
tirely sheltered) that pelagic o may be obtained 
abundantly with the tow-net without going many hundred 
yards, The New South Wales Government have also 
promised the sum of 3oo/..towards the expense of erect- 
ing the building, which sum will be placed in the hands 
of the trustees when an equal amount has been raised by 
private subscription, The 300. must be subscribed 
within a year, failing which the conditional promise of 
Government assistance will be withdrawn. et the 
subscription list does not show a total of one-third of the 
required sum; a circular soliciting subscriptions has 


therefore been issued to such in Span and here as 
are likely to take an interest in the matter. The money 
having been obtained, it is intended to with the 


building on the plan proposet by Dr. ay. Accord- 
ing to this plan the building will consist of two stories, 
‘the lower occupied, in addition to a small sitting-room or 
vestibule, by several (most probably four) well-lighted work- 
rooms, wit g- and microscope-tables, aquaria, 
and other necessary fittings. Each laboratory will be for 
the accommodation of a single worker, and will communi- 
cate by a separate stairway with a bed-room on the upper 
storey. Those working in the station will, by this arrange- 
ment, be able to live quite independently of one another, 
and to work without disturbance or interruption. In the 
Fae storey ¢here will also be a common room or 
hbrary comana lan DY a stair with the vestibule. A 
photographic room be built in the rear, and a boat- 
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house with dredges, and other collecting gear will be 
added. The whole will be so that additional 
accommodation may be added when found desirable. 

We need not point out the importance ofthe station 
proposed to be erected in Sydney. It is expected that 
most of those who will make use of the station will 
come from England, and therefore it will be only fair 
that h biologists should help our Sydney friends 
to complete the :3007 required for the station. There 
is some fear that they may not be able to raise the 
whale sum in the colony, and we would therefore strongly 
urge apon those of our readers interested in the enterprise 
to lend a helping hand, Dr. J. C. Cox, Hunter Street, 
Sydney, acts as treasurer, and Mr. Leslie, 
assistant to Sir Wyville Thomson, University, Edin- 
burgh, has been asked to become treasurer for any 
subscriptions that may be raised at home.. 

Baron Maclay, we may state, is at present engaged in 
an excursion in Polynesia, and will return to Sydney 
about the end of the present year. 





THE RESIGNATION OF DR. ANDREWS 


WE learn with great regret that Dr.. Andrews has 
resigned the post he has so long held as vice- 
president of Queen's College, Belfast, and Professor of 
Chemistry. Dr. Andrews had been urged by his brother 
professors to allow himself to be proposed for the first 
vacancy in the presidency of the College, but his sense of 
du ee eee acci ssec 
th reference to Dr. Andrews’s work both as a pro- 
fessor and as a scientific worker, we quote from an excel- 
lent article in the Northern W ksg of the 18th inst. : — 

“ Before the formation of the (utens University he had 
been Professor of Chemistry in the medical school of the 
Belfast Institution, and from this post he was transferred 
to a similar chair in Queen's College, while at the same 
time he was appointed its first vice-president.” The im- 

ortance of this latter office may be ered from the 

that to a joint board, consisting of the presidents and 
vice-presidents of Belfast, Cork, and Galway, was remitted 
the arduous task of framing statutes ‘and ordinances for 
the internal management of the colleges, and on this 
board there was certainly no stronger man than Dr. 
Andrews, The Queen's Colleges were launched upon the 
country as a great educational experiment, Founded upon 
the principle of united secular and separate religious 
instruction, they had to contend all through their career 
pero oppaana of the bitterest and most unscrupulous 
c . The men, therefore, who actually worked the 
vessel through its early dangers have deserved well of 
their country in no degree, and in the front rank of 
these stands Dr. Andrews. And not was he a 
pora worker in the cause of united education ; he has 
esides given to the world some of the most effective ex- 
ponies of its principles. His address on the subject, 
elivered in 1867 to the Social Science Congress in Bel- 
fast, is one of the classics of the question, and it is not 
too much to say that its influence was powerfully felt in 
moulding opinion in England in preparation for the 
Liberal educational policy ef 1870. or was he a less 
well-recognised authority in regard to the general ques- 
tion of university education. His little work entitled 
‘Studium Generale, elici if we mistake not, by the 
supplemental charter pro contains a most fresh and 
vigorous enunciation of the most enlightened views upon 
higher education. As a teacher of science, Dr. Andrews 
has been most successful His mastery of the subject found 
expression in exposition of the clearest and most lucid 
character, while his faculty of popular experimenting was 
of the most delicately accurate and attractiwe character. 
He had a peculiar power of gathering about him the Z/rfe 
of the best men of the year; wherever there was a man 
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endowed with somewhat of the true scientific spirit, he 
was sure to gravitate towards the laboratory ; and it is an 
interesting fact that the great majority of Dr. Andrews’s 
most trusted laboratory students have turned out success- 
ful men in after life. - 

“But, however eminent have been Dr. Andrews's services 
in the directions already alluded to, it is as an original 
scientific investigator that he has gained his principal 
title to an immortal in the annals of fame, Dr. 
Andrews belongs to the first rank of that remarkable 
body of professed chemists whose researches bave been 
more of a physical than of a chemical nature. The 
names of Faraday, Graham, and Regnault, at once 
suggest themselves in this connection ; and we are quite 
justified in saying that in insight, accuracy, and ori- 

inality, as as in the intrinsic value of their results, 

r. Andrews’s investigations will bear comparison with 
the very best work of these great men. We cannot here 
attempt to give more than a very brief notice of the 
results of some of the more important of Dr. Andrews’s 
papers. The complete list will be found in that invaluable 
work “The Royal Society Catalogue of Scientific Paper” 
to which all men of science are under the deepest obliga- 
tions. The most important of his earlier investigations 
is a brilliant series of determinations of the heat of 
combination of different classes of substances. Con- 
sidering the difficulties of this inquiry, as shown by the 
preposterous results which have sometimes been given 
even by able enters, the simplicity of Dr. 
Andrews’s methods and the i of his 
results form a striking tribute to his care and skill, The 
results are not only of high theoretical value as regards 
the constitution of matter, but also of great importance 
for ical determinations of the electromotive force of 
various voltaic combinations Next we have his grand 
researches on ozone, a remarkable body first distinctly 
pe Saat by Schónbein, whose nature was long a puzzle 
to chemists, It was reserved for Dr. Andrews to show 
(1) that ozone, from whatever source derived, is one and 
the same body; (2) that it is an allotropic form of oxygen. 
Before he cleared up these points it was generally supposed 
by chemists that there were different kinds of ozone, and 
that one of them, prepared by electrolysis, was a teroxide 
of hydrogen. In a second research Dr. Andrews traced 
the volumetric changes which occur in the formation of 
ozono from pure oxygen by the electric di where 
it has been lona known under the name of ‘the smell of 
lightning’—and gave a number of similar and very re- 
alah: volumetric changes observed in other gases, 
simple as well as compound, produced under the same 
experimental conditions. He showed that the chemical 
activity of chlorine could be greatly increased, just as that 
of oxogen was, by electric discharges. This question has 
again only very recently been reopened by a Continental 
chemist, who maintains that chlorine is not an element, 
but a compound body. The most recent of Dr. Andrews’s 

d contributions to science is his classical research 
Into the ‘Continuity of the Liquid and Gaseous States of 


Matter.’ By means of a very simple but exquisite 
apparatus ed for him under his own directions by 
our very s townsman, Mr. Cumine), he showed that 


‘it was possible to convert a gas such as carbonic acid into 


a liquid, or the liquid into the gas, without asy discon- 
tinuity whatever. In fact, a spectator may watch the 
body throughout the process, assure himself that it is gas 
at starting, and that. it is liquid at last, and yet not be 
able to state eeu the change took place. From the 
scientific point of view, this phenomenon is best described 
by the use of Dr. Andrews's discovery of the ‘critical 
point,’ as itis called. For every gas or vapour there is a 
ial temperature called its critical point, which is such 

at ouly when the temperature of the gas or vapour ts 
poini can tt exist in presence of ths guid; so 

that the portion liquefied can be distinguished from the 
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‘rèst: "By tliese experiments Dr.’Andrews cleared up the 
‘whole ‘question of thé liquefaction of pues by the 
separate*or combined actions of cold and pressure. It 
‘ig-not too much to say'that all the essential - 
ticulars as to apparatus. and mode of working, by 
which two years’ ago the liqtefaction of o 
ands even of idi , was effected simultan y in 
France and in, Switzerland, are to be found in Dr. 
'Andréws's papér&' It'is to be regretted that the state of 
his health ad not enable him- to reap for himself (a3 he 
‘unquestionably would have done) this striking result of 
bis beautiful investigations.’ But, after all, he has the 
credit-of Adams or ier, he pointed out' how and 
"where, with cerfatnty, to find the hitherto unknown ; and 
"his glory is mone the less that a Challis and a Galle, 
‘better: provided with the requisite instrumental means, 
actually obtained the result. The mere fact of the lique- 
‘faction of oxygen, of the solidification of hydrogen, though 
very important in itself, is only one legitimate and imevit- 
able consequence, of Dr. Andrews's previous results ; but 
' it is vastly more easy of apprehension by the general 
blic. - -But in the eye of science the demonstration that 
it is possible for matter to be made to by continuous 
‘stages from the gaseous to the guid cón itions forms 
ohe Of the very greatest discoveries of even the nineteenth 
cen : : 


“Such is the man whom, for the last half-century, we 
have had unostentatiously dwelling among us, prosecutin, 
the labours that, are only possible to the most exal 
intellects of our race. Now that he goes into compara- 
tive retirement, there will be surely some means adopted 
o e uia dos T ent form connected with the 
college what it owes to him and to his great reputation.” 





|| . GEOGRAPHICAL NOTES 


We learn from Oran that the French officers of the 
Staff in i ived for the first time on September 9 
the electric light from the Spanish station of Tetica, at a 
distance of 272 kilometres. Commandant Perrier, director 
of the Algerian Survey, was enabled to measure one angle 
of the triangle, and the other having been measured from 
the Algerian station on the mountains, the operation may 
be considered as having been quite completed, and the 
junction of the Aigerian network with the European trian- 
gulation an accomplished fact. 

‘AT the meeting of the International Geodetical Associa- 
tion at Geneva no delegates are reported as having been 
sent from Sweden, Norway, Denmark, Netherlands, 
England, or Turkey. France, who resisted during the 
lifetime of Leverrier, sent MM. Charles Sainte Clai 
Deville, Faye, and Yvon Villarceau. Not only was 
Germany represented by Professors Peters and Rhumkers, 
but Saxony by M. Bruhns, and Bavaria by M. Baurnfeind. 
Spain sent General Ibanez, Belgium Col. Adams, Russia 
General Forsch, Austria Prof. Oppolzer, Italy General 
Mayo, Prof. Respighi, Col. Ferrera, and Major Maggia ; 
Switzerland had two representatives, Professors . Hirsch 

and Plantamour, the head of the ‘Geneva Observatory. 
The session was inaugurated by reading the re by M. 
Deville on experiments made by himielt and M. Mascart, 
the director of the Central Bureau of French Meteorology, 
for the construction of the irido-platinüm ‘international 
metre. 
` M. TYAGHIN, an officer of the Russian Navy, who went 
chil of last year to Novaya Zemlya with his wife, a 
c and ri k to winter a the life-station 
o ised on the island, has just returned to Archan 
A ase oft, and the little family Has been pein win 
new-born child. The winter was not severe, the greatest 


cold having been vw — 29?'1 Celsius ; and on August 1, 
when M. ghin le mon Zemlya, the thermometer 
rose'as high as 16°, e five Samoyedè families who 


were sent to the same station are wel, but one old man 





of more than sixty years and two others'died-from scurvy, 
and M. Tyaghin explains their death bythe tircumstance 
that they never went ótt of their dwelling: and did not 
follow his, recommendations. "Thé huntiig was good 
throughout the winter, ` : ^" "7 * 

THe Russian Ministries of War and of Public Com- 
munications had resolved to send this. year:no léss than 
three expeditions for the exploration, of the old bed of 
the Amu-darya, and for researches as to the possibllity of 
a water-communication between this river and the Caspian, 
The troubles in the Turcoman st hindered the 
starting of two of the itions’ which were. to explore 
the steppes between Khiva and Krasnovodsk, and their 
de has been ed until- Janúarý next. The 
third expedition has already started,ahd it is now. 

m the exploration of the Amu Darya River, and. of its 
ta. s : 

M. SIBIRYAKOFF ishes in Russian a telegram 
which he has received from Capt. Clash who tried this 
summer to enter the Kara Sea, and sail to the mouth of 
the ` Yenisei, on board the steamer Samwel Owen. All 
three passages, the Matochkin, the Kara, and the Yugor 
Straits, were encumbered with ice, and Capt’ Glasd 
returned on August 26 yithout attempting. the passage 
around the northern extremity of Novaya Zemlya. 


ON July 28 last Dr. Gerhard Rohlfs’ expedition left the 
Oasis of Batifal, situated at some twenty-eight kilometres 
distance from Djalo, in order to reach the northernmost 
Onis of Sere n seven days Ano a Piopi 
place in the southern Oasis of Kebalo, in the, à 
Group in twelve dari, Dr. Rohlfs expected to- arrive at 
Wadai in the middle of October. his results from a 
letter written by his companion, Dr. Stecker, to Prof. 
von Hochstetter, of Vienna. Another letter, written to a 
friend at Prague, states that Dr. Rohlfs will léave the 
expedition either at Wadai or even at Kafra, and return 
to Europe. Dr. Stecker will then continue the journey 
alone. It will be remembered that Dr. Rohlfs had already 
resolved to resign thé leadership, bit on second thoughts 
decided to remain. “His final resignation is much to be 
regretted. i 

THE Yi sakes Geographical Society of St. Petersburg 
intends to form a connection with other institutions of the 
Russian Empire with a view of ra oe conjunction 
with them, a general description of..Siberia with maps 
and plans, upon the occasion of the. approaching ter- 
centenary of the occupation of Siberia by the Russians. 
The Society will undertake the’ purely geographical part 
of the work and will also publish a bib iographical review 
of all other works on Siberia hitherto published. : 


THE International Society for [the exploration of 
Equatorial Africa is very busy opening commercial rela- 
tions between the settlements at the mouth of the Congo 
River and the interior., A few weeks ago the steamer 
Barga left Antwerp with European merchandise for this 

urpose, The steamer also takes out three small steam 
unches, a small steamer which will hold about thirty 
pn and three large goods-barges. By means of 
these the lower cataracts and rapids of the Congo will 
doubtless soon be reached. It is intended to establish 
stores at that point on both banks of the river. The 
question then be to make a road along the river up to 
that point, where it again becomes navigable. 

THE Imperial “ Leopaldinisch-Carolinische' German 
Academy o Pasa] at Halle, Meus peces the right 
of co doctor-di A y owed this 
E E TE EA e three eminent travellers, 
Julius Payer, Karl Weyprecht, and Henry M. Stanley. 

THE Berlfh Ge ical Society will’ celebrate -the 
centenary of the birth. 2e Karl Ritter, which happened on 
August 7, 1779, after the vacation, z.e. in October next. 


Sept. 25, 1879] 





NATURE. 


509 





TAILS* 
Y À THAT are taila? ‘Fhe'questionseems an almost trivial 
one in its simplicity. . Dictionaries.tell us that the 

word "tail" denotes:cértain parts of animals, and ale 
e 


the hindermost or, lowermost. portion .of. anything. 


speak habitually of the * tail of a coat,” the ^ tail end of. 


a crowd," the * tail of a kite," and of “ pig-tails," as well 
as “tails of pigs" Evidently all these erp are 
in use from the on of more or less close analogies 
between the various thi thus spoken of and certain 
things which e one who speaks English must calla 
d caen which is unmistakably, truly, and properly 
a . i 

Such a thing, for example, is the tail of a.cat or of a dog. 

Let us, then, examine such an object.and see what a 
typical tall is, and afterwards compare therewith other 
structures more or less closely or ROT resembling it. 

But in order to understand that part of a cat which is 
called its “tail,” we must understand those other parts 
which are not its tail, since we can never know any one 

ing whatever except by knowing other things 
which such one thing is distinguished. . We could not 
know “white,” if everything that we saw was always of 
that colour. ; 

The frame of a cat consists.bf a head, a trunk, limbs, 
and a tail ] K 

Let us first look at its trunk 
fleshy wall strengthened by bones—the ribs, 
breastbone and backbone) containing.& cavity within ; 
this cavity within the trunk is called the body-cavity. 
Inside this body-cavity are a variety of parts (viscera), 
such asthe heart and its great blood-vessels, the liver, &c., 
and the cavity is traversed by a long, much-coiled tube 
called the alimentary canal, f.e., swallow, stomach, intes- 
tines, &c.). Passing along the u or dorsal side of 
the body is the backbone just mentioned. This consists 
of a complex chain of neatly articulated bones, each of 
which is called a vertebra, and the whole series of such 
bones form the vertebral column, spine, or spinal column, 
which are other names for the one. ow observe: 
Each vertebra of the trunk is in the form of an irregular 
ring. Therefore, as these rings come naturally in a series 
one behind the other, they together forma canal This 
canal is called the nsural canal, because it contains the 
central part of the nervous system, or neural axis, also 
z ty called the spinal marrow. 

us, altogether, the cat's trunk consists of a solid 
case contaimng a body-cavity (within which lie the 
viscera), while the do region of the case is traversed 
by the backbone or vertebral column, forming a canal 
ong which runs the spinal marrow. 

The neck is but the anterior prolongation of the trunk. 

The cat’s head is much more bony in proportion than 
is the trunk, and consists partly of a solid which 
holds the brain and shelters the ears and eyes and partly 
of a face and jaws, which latter bound the mouth. The 
brain case has a large hole behind, which matches with 
those which exist in each trunk vertebra, and through 
this hole the neural canal is continued on into the hollow 
of the skull, which is its expanded front end. Thus, 
al er, the cat’s head is in certain respects like its 

It is traversed by the alimentary tube, which 
opens at the mouth, and it has its dorsal t formed by 
the much-expanded neural canal (the skull-cavity) which 
contains the brain, or much-expanded anterior end of the 
neural axis. 

The cat’s limbs are very different in structure from the 
head and trunk. No y-cavity is contained in them, 
nor does the body-cavity of the trunk extend into any 
limb, nor again is any limb traversed by any part of the 
alimentary canal. Each limb has a soli baby suppor? 
within it, but this support (the skeleton of each limb) 13 


I A Davis lecture recently delrvered at the Zoological Gardens by Prof. 
St. George Mivart, F.R[.S.. WV PZS by 


It consists of a solid 





no part of the vertebral column, nor. is ,it composed of 
any sort of vertebrze, byt consists of,a,definite number of 
Jonger or shgrter bones which are related to the support 
of the body or to. its pr ion in walking, running, 
jumping, c. "These bones do not contain any 
canal (as the backbone does), nor do they shelter any 
‘continuation sideways from the central part of the nervous 
! We nowlcome to the tail, and if we examine it, we 
shall see * to & certain extent, it of the 
natures both of the trunk and of the limbs. It is like the 
limbs in that it is solid, that it coptains no body-cavity, 
and is not traversed by the alimentary canal. - 

,_ It is like the trunk in that it contains, a prolongation of 
‘the vertebral column, and of the neural canal. In the 
head, we saw thatthe neural canal expanded, it receives 
its anterior enlarged termination—its drain, In the tail 
the neural canal co and soon ceases, as it incloses 
the progressively diminishing posterior end of the neural 
pec habi termination backwards of the spinal marrow. 

Let us examine the bones which form the cat's tail a 
little closely. They are abouta score in number. The 
‘first seven or eight are all in the form of rings of bone, 
but behind these the vertebrae become merely more or less 
elongated solid bony cylinders, which get gradually 
‘smaller till they become. mere rudiments of vertebre. 
Beneath the vertebree run blood-vessels, and on all sides 
are muscles which serve to bend the tail in all directions, 

Such is the structure of the tail in this animal, zfs tu 
(or “ function”) is not very important. Cats can live very 
well without their tails, and the well-known Isle of Man 
variety—the Manx cat—has scarcely more visible tail 
than we have ourselves. Yet the cats tail no doubt aids 
to a certain extent in maintaining the balance ofthe bodyin 
the animal's various motions, and especially perhaps in 
climbing. Everybody has noticed the pem undulations 
of the end of the tail of a cat which is watching a mouse, 
and it is curious to note how the wagging of the tail in 
the cat and the dog respectively, accompany very different 
emotions. ‘ 

The gesture language of these two animals as expressec 
by the motion of their tails, and, indeed, by various other 
motions, is exceedingly different. 

The structural characters which have been noticed 
concerning the cat’s tail are substantially similar in all 
other beasts, In the tail is formed by a prolongation 
of the back bone (with more or less of neural ), but 
has no body-cavity, and is not traversed by the alimentary 
canal 


But, although the essential structure in all beasts is 
similar, there are certain subordinate differences which 
merit our attention in the form of the tail in different 
beasts. 


Dogs and cats belong to a group of flesh-eating 
beasts, called, from their predominant mode of feeding, 
“carnivora.” Bears, hie agio. civet-cats, seals, 
and sea-bears, also belong to thi p. 

If you enter the small Manada house you may see 
a beast allied to the badger and bier the 
Rinkajow. This animal is an inhabitant of Brazil, and 
its tail bears a relation to the region it inhabits. 

The animal lives in trees which it roams over in search 
of small animals on which it preys, such as birds’ eggs and 
bees’ nests, and these nests its strong claws can tear, 
while it has an extremely long tongue, capable of being 
thrust into the cells and extracting the honey. But its 
tail, which is very long, is specially modified to assist it 
in its mode of life. e cud oe the tail is curled round, 
and is capable of strongly grasping any oMject about 
which it may be twined. 

This kind of tail is called a “ prehensile tailh” and acts 
as & fifth grasping organ, in addition to the two hands 
and the two feet. . 

It is in this prehensile character that the kinkajou's 
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tail.as I said, bears a relation to the region it in- | to be seen, though none is visible in the unmutilated adult 


habits. For Brazil consists mainly of an enormously 
extended forest, South America ting us with the 
main forest region. of the world. Consequently, the 
animals inhabiting this region must be fitted for an excep- 
tionally arboreal life. The primeval forest exhibits as it 
were a warld borne aloft upon enormous 
Walking in such a f one wanders in obscuri 
amongst enormous ey trunks, ‘at the simmits of ‘whi 
is a mass of entangled follage high over bead ead shutting 
out almost completely the sun's rays from below. It is 
in this upper world most of the forest animals live, 
and such conditions necessitate in them special modifica- 
tions of of one kind or another, and the pre- 
hensile character of the kinkajou’s tail is one such modifi- 
cation. I do not mean to say that animals with prehensile 
tails are not found elsewhere ; we shall shortly see that they 
are, Neither do I mean to say that this particular cha- 
racter is universal amongst forest-living beasts of South 
America. The sl or example, are notoriously and 
-exclusively forest-dw and they are most exception- 
ally modified to suit their dwelling-place ; but the mode 
-of modification by which they are suited to a forest home 
is of quite another kind ; it is one, however, which it would 
be beside our purpose to enter ae to-day. Neverthe- 
less, this particular character of tall does crop up am: 
South American beasts remarkably. Thus, for examp 
let us consider the great order of monkeys. Monkeys are 
.scattered over almost all the warmest of the earth 
Bave the West Indies, Madagascar, New Guinea, and 
Australia, A t variety of species are found in Africa, 
India, and the Indian Ar and many of them have 
long tails ; but not one kind of monkey in Asia or Africa 
has a prehensile tall. In South America, however, we 
find apes (such as the Howling Monkeys and the Spider 
Monkeys) which have tails most perfectly prehensile, for 
they are naked beneath towards the tip, and on that 
account can be applied more closely and firmly to any 
object more firmly by the tail than they could be 
were the tail entirely hairy. The tail, indeed, is 
not only capable of alone supporting the weight of the 
body, but even of seizing a-small movable object, and 
bringing it in as a hand would do to the mouth”: ~ 
Monkeys may have long or-they may have short tails, 
and there are some which have no visible tails at all. 
This is the case with the only European-ape—the one 
which inhabits the Rock of Gibraltar. It is also the case 





Fag. x.—Caudal vertebrin of [aws 


with the Gibbons, or long-armed apes (which we have had 
living here from time to time, and some of which are so 
remarkable for their powers of voice) It is also the 
case with tbe orang-outang, the chimpanzee, and gorilla 
which are as devoid of tails as we ar. But are they, an 

are tus, really devoid of tails? Practically, of course, we 
are so, but nevertheless the spinal column has a rudi- 
mentary continuation formed of a few vgyy imperfect 
vertebree—not sufficiently elongated to form an external 
projection, so that in the human skeleton a minute tail is 


body. In the earliest stages of our existence, however, 
there is for a short time a real tail of considerable relative 
extent, but dn the development of the body it becomes 
staonary rola as rapidly to become altogether overshadowed 
zn MU 


Fra. 2.—The Coccyx. At its upper end are the two prezygapophyses. 


. As I have said, Madagascar is not inhabited by 
monkeys, but it M eA e DN 
lemurs, with long ror-like pones. ddp several are 
now living in our monkey-house. also there was 
lately living another M creature (a near ally of 
the lemur) called CAzerogalexs, and some of these creatures 
are said to present an interesting peculiarity in the tail 
Although Ma is a hot amp some of the. 
animals inhabiting it fall into a profoun or torpor, 
onn die tt eee cn, [use su dur owe hedgehog Mls ined 
& proiound torpor during the winter. Now some of these 
little lemur-like ani called CAefrogalet, accumulate 
during a part of the year a great quantity of fat in the 
tail, which, in consequence, appears much swollen and 
enlarged. ee 
during the part of the ee ee 
they eat it, but tha: it becomes gradually absorbed, so 
that as the year comes round, the tail becomes as smalt 
again as it was when the fattening process began. ^ 
Ihave shown you how rudimen the tail is in our- 
selves. There are many other animals, however, in’ 
which there is no tail In certain bats the bones of the 
tail are firmly united at their hinder end with the bones 
of the hi or pelvis, so that at first sight there 
seems to be even less tail in them than in ves. 
Very different is the condition of the tall in other 
such as in all those which fly about in summer evenings. 


dn England. 


' These creatures fly by means of wings which are hands 
with - fingers campus long and exceedingly slender, 
Sad ded together by akin, thar badi being wab-Bncered 
as a duck’s foot is web-toed. But not only does this skin ` 
extend between the long fingers, it also extends from the 
hands to the sides of the body and legs, fo an enor- 
mous membranous wing on each side of the body. 

The tail is similarly conditioned. A membrane extends 
inwards from the whole length of the inside of each leg, 
and joins the adjacent side of the tail, which is thus 
held in a membrane called igrer-femoral, from its situa- 
tion. In the bat the tail serves as a rudder in flying, but 
it also performs another function, for by the bending for- 
wards of the tail and the inter-femoral membrane it serves 
2s a cradle in which the infant bat is held on its first 
appearance in the world. 

An “inter-femoral membrane" extending from the legs 
to the tail between them, also exists in an animal of a 
widely different form and nature, namely, in the seal. 

The two hind legs of the seal are of no use whatever 
to the animal for progression on land, and the seal tbus 
differs from the sea-bear. The hind-legs of the seal are 
kept extended out backwards, much in the position in 
which a man holds his legs when he swims. But they 
act in quite a different way, in swimming from the way 
ourlegsact. Being united by an inter-femoral membrane 
with tail, the whole mass of the legs and tail together 
form a sort of fin, which strikes the water as a whole, 

d so propels the body of the animal along in the 

ter, ' . yi » 

Very different is the tail of the whale, porpoise, or such 
a poli oa as the manatee or the dugong. Tone of these 
creatures have hind-legs at all, or but the merest rudiment 
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' Fishes, such as the cod, salmon, shark, &c., have 
the ends of their tails, vertically, not horiron- 
tally, and it is very evident why. ` 

ishes swim by bending the tail from side to side and 
‘striking the water laterally, as those in any aquarium will 
show us. They also breathe by the water which flows 
over their gills. 
- porpoises are not fisbes, but they are (as 
is also the manates and the dugong) aquatic beasts, and 
they breathe air by lunge as other beasts do. This is the 
key to the difference in their tails, that is, the horjzontal 
expansion of the hinder end. They require to bring their 


heads pretty often to the surface to breathe, and the 
horizon tail is well fitted to help them in so 
‘ascending by its downward blows. 5 


But the tail of the whale or porpoise, strange to say, 
affords perhaps a partial explanation of the form of the 
head in these animals. For whales and porpoises are 
ee eee FU He are nue of their . Now 
Jho brain is commonly supposed—and in many cases 





with much reason—to be related to the powers of sensa- 
tion and imagination which animals possess. Yet it is 
impossible to think that these marine creatures have any 
need for exceptionally acute or powerful minds. 

But brain stuff is known to be related to motion, no 
less than to feeling and imagination, Unless our muscles 
were duly stimulated by nerves and by the brain and 
Pumping fora Bot act It may well be then that 

ese animals need all thelr brains to supply enough 
nervous energy for the incessant muscular exertion which 
their habit of life renders necessary in the medium they 
inhabit. ` But this explanation alone will not do, for fishes 
have very small brains, The difference is perhaps due to 
the fact that whales npud n ises need to maintain a- 
high body temperature, w es are cold-blooded and 
brain stuff is needed to maintain bodily heat no less than 
for sensation and motlon. - 

The tails of beasts are generally like their bodies, 
covered with hair. The rat and mouse and certain: opos- 
sams offer exceptions in their naked, scaly looking tai 


, Fm. 4. —The Pangolin (Masis) 


One animal from Africa, a creature much like a fiy- 


ing squirrel (4somalwrws) presents (as its name implies) 
a very ional condition of tail, It is really scaly in 
puru Fe on th it, at a little distance from its root, it 
s furnished with horny overlapping scales. Such scales 
are yet more develo in another beast—the manis or 
—but then in this latter animal the whole body 

and li are thus invested and not part of the tail only. 
The animal renowned for its curious naked tail— 

MU Ei al be Ta er o Aa ME 
s our erperien ent, Mr. 

Bartlett (who is so acute and accurate an observer of 
animals' ts) assures me that he has often watched 
beavers when at work building with mud in snow, but in 
no instance has he seen them make use of the tail as a 
> trowel as has so “often been ER But the beaver 
-has great power in its tall, not only as art organ used in 


ing but as a means of sounding an alarm to its 


comrades. On the approach of an enemy the beaver 
strikes the surfaco of water with its flat tail with such 
force that it can be on a still night, half a mile off. 
Upon hearing this si all the beavers in the neighs 
bourhood quickly dive under the water. ¢ 

The beavers which still linger in European rivers have 
now ceased to construct dams as do their American 


fellows, It is an interesting fact, however, that they still 
retained this habit in Europe down to the time of Albertus 

us, who of course knew nothing of the habits of the 
beavers of the then undiscovered America. 

In the Zoological Gardens are creatures which are 
vided with exceptionally powerful tails—for land ani 
I mean the kangaroos. creatures make use of their 
tails not only sometimes to carry grass, and to a certain 
extent in their long jumps, but constantly when sitting with 
the fore part of the raised, and in this position they 
often raise themselves high up on their extended hind 
legs and on their tail as on a strong tripod, at which time 
they have a most comic appearance. 

And this brings me to speak of another matter. As I 
have said the sloths are fitted to live in trees not by any: 
peculiar development of tail, but in other ways. Certain 

igantic extinct allies of sloths, however, were fitted for a 
orest life and to live entirely on the foliage of trees by 
their tails, Such extinct beasts were the AM/y/odon and, 
Megatherium, creatures equalling or exceedirfe the rhino- 
ceros in bulk. j 

The modification of tail specially adapted for forest 
life with which we have as yet met, has been a 
tail This we have seen inetho kinkajou and in howl- 
ing and spider monkeys. Many other beasts, how- 
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ever, of very different kinds are provided with prehensile 


Amongst others may be mentioned tree-porcupines, 
certain opossums, and a small ant-eater. All these 
animals live on trees, But the mylodon and megatherium 
—though forest animals living in*all probability exclu- 
sively on the foliage of trees, were far too bulky to climb 
them, or to be supported by their branches. "They ap 
to have fed thus: raising themselves on their hind legs 
and tail (as on a tripod—like the kangaroos) they 
embraced trees with their powerful arms, and swaying 
them to and fro, gradually prostrated them in order to 
feed upon their leaves. It has been objected to this view 
of their probable habits, that if they acted in this way 


they must often get their heads broken. Well, strange to 
sy ee heads of some fossils Aave had therr heads broken 
and healed 


in, and their skull was specially constructed 
so as to obviate to a considerable extent the danger of 

fatal consequences ensuing from accidents of that kind. 
The tails of some beasts are, as I have said, exception- 
ally naked. The tails of others, however, are exception- 
Such is the case with the horse, which is 


called “long-tailed’’ when the tail is adorned with a. 


clothing of very ee cond ) 





OUR ASTRONOMICAL COLUMN 


V BIELA'S COMET IN 1852.—In view of the probable 


. approach to the earth’s orbit of the two heads of Biela's 


comet in the present year, it is not without interest to 
recall the circumstances under which these bodies were 
last observed in the autumn of 1852. As soon as the 
calculated place of what was assumed to be the principal 
comet of 1846 acura {0 Santini, was sufficiently 
removed from the sun’s piace to afford a chance of dis- 
covery, a search was commenced at several European 
observatories, notably by Secchi, at the Observatory of 
the Collegio Romano at Rome. The comet was not 
found in its com position, and the cause of this is 
now known to have been the abandonment by Santini of his 
old semi-axis major, founded originally upon Damoiseau's 
Calculation of the perturbations of mean motion between 
the appearances in 1805-6 and 1826, and the observations 
of those years and the substitution of a value deduced by 
Plantamour from the observations in 1845-46; had the 


. original semi-axis been retained the comet would have 


been readily found by means of Santini's computations. 
Extending the limits of the search, therefore, Secchi 
detected a faint comet on the morning of A t 26, 
1852, some 6? from the calculated place, which Prof. Peters 
of immediately pointed out as probably one portion 
of Biela’s comet, from the rate and direction of its 
motion, as, indeed, it proved to be. (In Memorie dei? 
Osservatorio del Collegio. Romano, anni 1852-55, the dis- 
covery is dated, by a misprint, August 16, civil reckoning, 
the first observation was made on August 25, at 16h. 14m. 
M.T.) This object was observed on several subsequent 
Pome, and on September 16 Secchi found the other 
head of the comet, following that previously observed 
_about two minutes of time, and abont half a degree to 
the south. With the great refiactor at Pulkowa, M. Otto 
Struve found Secchi’s comet of August 26, on September 
18 (astronomical), or immediately after the notice reached 
him, and two mornings later, he observed both heads. 
Mr, James Breen, to whom Prof. Challis had intrusted 
the Northumberland equatorial at Cambridge fora search 
for the comet, found one portion of it on September 8, 
and obserged it further on September 16 and 21. At 
Berlin onë head was detected on September, 17, and 
reobseryed: on September 22. M. Otto Struve, in his 
account of. fhe Pulkowa observations, calls that head of 
the comet which was first gbserved by Secghi on August 
25, A, and‘that found on September 15, using now 
astronomical dates, he calls B; the latter was the north- 
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receding comet, the former the south-following one. A 
Miscnesion of the observations of both heads, twenty-two 
in number, showed that those at Cambri refi toA 
on all three mornings, and those at Berlin to B; both 
nuclei were observed at Rome on September 19 and 20, 
and at Pulkowa on September 23, and 25. The 
appearance of the two portions of the comet is best 
descnbed in M. Otto Struves memoir, which is also 
accompanied by two admirably executed drawings, 
depicting their relative aspect on September 20 and 25, 
B on September 18 was at least 30" in diameter, wi 
sensible brightening in the centre, but no decided nucleus, 


and the light of the comet was about equal to that of & 
star of Argelander's ninth magnitude. September 20 
A was easily seen with the finder of the e refractor, 

might be a 


both heads were of about equal brightness, 
little the brighter, and exhibited a distinct nucleus; tho 
nucleus of A was not so distinct as that of B, and there 
wasa greater brightness of the nebulosity, as well as an ex- 
tension of it in the direction of B ; the apparent diameters 
about 1’ and 40"; the diameter of B, which was circular, 
was estimated 40'. On September 23 A was notably 
fainter than B, and without nucleus; the lengthened 
form of A was only seen with difficulty, but the sky was 
not quite transparent. On September 25 there was a 
remarkable change as compared with the relative appear- 
ance of the two heads five days before ; A was i 
fainter than B; the latter was very distinct in the finder, 
while the place of the former was hardly R 
diameter of A about 30”, that of B from 5o” to 69", A 
was round, B slightly oblong; the brightest part of A was 
not in the centre of the nebulosity, but in the direction of 
B, and the nucleus of B was in the opposite direction to 
A, the brightest part of the nebulosity unequally distri- 
buted about the nucleus of B being turned away Aj 
the position-angle of this direction was 286°. On Sep- 
tember 28, the last day of observation, the moonlight was 
strong, and B only was seen with difficulty. e give 
these details, not remembering to have seen them repro- 
duced in this country; but the description fails to conve 
the impression made by comparing M, Otto S s 
drawings of September 20 and 25; were it.not that we 
know to the contrary, it might almost be inferied there- 
from that one portion of the comet had revolved round 
the other to the extent of 180°; their relative appearance 
had been wholly interchanged, and it will be remembered 
that about February 12, 1846, the secondary comet much 
exceeded in brightness the primary one, though this con- 
tinued only three or four days, when the latter resumed its 
revious decided superiority There was thus, as M, 
truve remarks, the same interchange of brightness 
between the two nuclei at both appearances, and this he 
is inclined to attribute to a mutual action. It may, how- 
ever, be remarked that the distance between them m 1852 
was, according to Hubbard, 0°0193, or about 1,750,000 
miles, which seems to militate against such an explana- 
tion, and rather to induce an idea of action inherent in 
the separate comets, or of influence exercised upon them 
through their approach to the sun. At M. Struve’s ob- 
servations of September 20, using Hubbird’s elemen 


' we find the distance of A from the earth was 1'492, an 


that of B, 1:483; while on September 25, the distance of A 
was I'525, and of B, 1'511; so that there was no marked 
change of distance between the dates of his drawings. 

VARIABLE STARS. — The following are Greenwich mean 
times of geocentric minima of Ago? observable in this 
country during the last fhree months of the present 
yeat:— 


h m h. m - : h m 

Oct. 6.. 15 576 | Nov. I II 161 | Dec. 8 ... 17 52'i 
. 9 ... 12 46°2 i e 8 49 II ... I4 412 
12 9 M'9 18 ... 16 32 tq ... I1 3o 

. I5... 6236 21 ... 12 5972 17... 8 13:4 
MI : 24.. 9 AT'I 20... "S, 

s duis 27 6 36'1 ae 
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Minima of S Cancri occur on ! 
h. m. h! m 
Od. 7 . 176} Den 3 .. .. 6 5653 
46 oce 305 I2 .. .. fe 330 
7 433 22 .. .. 6 9'9 
31... .. 17 463 
R Leporis will be at a maximum on October 3, and x 
Cygni at a minimum on December 6 according to Schón- 
feld's elements, but the average period of late years, 406 
days added to Schmidt's last well-determined epoch of 
minimum, October 11, 1878, would fix the next minimum 
on November 21; observations of this star are much to 
be desired, owing to the irregularities in the period which 
have been recently evident; the star is a little brighter 
than 13m. at minimum, 

The star observed six times at Bonn in 1863 in RA. 
22h. 28m. 16:9s.,, Decl. — 8 21’ 19" for 18550 is variable 
from 9m. to below 13'5m., and though long notified as a 
variable star, a to have been little observed. It 
was Invisible on November 9, 1874. Cooper estimated it 
gm. on October 27, 1848, and it was equally bright in 
August, 1855. This object is not in Schdnteld’s catalogue 
of 1875, 

THE New MINOR PLANETS.:—Names continue to be 
assigned to the newer discoveries in this group, though: 
they can hardly be said to be invariably euphonious, at 
least to English ears, The last circular of the Dertiner 
Astronomisches Jakrbuch states that the following selec- 
fion has been made by the Berlin astronomers at the 
request of the discoverer, Herr Palisa, of Pola: for No. 
192, Nausthaa,; No. 195, Eurphisia; No. 197, Arete; 
and for No, 201, Penelope. 

TAE OUTER SATELLITE OF MARs,—The satellite. 
Deimos was observed by Mr. A. A. Common, of Ealing, 
on the morning of September 22, or three weeks earlier 
than Prof. Hall ted that it would be observable 
with hs Waskingted 26-inch refractor. Mr. Common’s 
angle of position, measured with his new 36-inch silver- 
ia Nes reflector, differs only -+ 1*8 from that assigned 
by Prof, Hall's elements. 


NOTES 

WE iegret to have to announce the death of Mrs, Norman 
Lockyer, an occasional contributor to this journal and translator 
of several French works on popular science, Her husband's 
sclentific work for the last eleven years owes whatever it may 
possem of ment to her constant interest, encouragement, and 
assistance, Her untimely death will be a shock to many men of 
science in many lands to whom she wes personally known. 


IT will interest many of our readers to learn that Dr. William 
Jack, who has been an occasional contributor to NATURE, and 
is well known to most of those connected with it, has been 
unanimously elected to the chair of Mathematics in Glasgow 
University, recently vacated by Prof, Blackburn, 


BARON FERDINAND YON MULLER, Government botanist of 
Victoria, has been rewarded for his Colonial services as 2 
naturalist with the Knight Commandership of the Order of 
St. Michael and St. George. 

.THx death, on the 13th inst., is announced, of Mr, W. Wilson 
Saunders, F.R.S. " 

THX roth anniversary of the birthday of Alexander von 
Humboldt was publicly celebrated by the Society of Cosmophiles 
at Leipzig on the 14th inst. A festival address was delivered by 
the secretary of the Society, Herr E. Haynel. e 


AT tho Berlin meeting of the German Astronomical Society 
on September 5-8 last the series of scientific communications 


was opened by Dr. Forster, who minutely described the innova. 
tions recently made dt the Berlin Observatory, which he subse. 
quently invited the meeting to inspect, Prof, Bruhns, of Leipzig, 
spoke on the progress made in calculating the orbits of comets, 
Prof, Gylden, of Stockhelm, pointing out a shorter method in 
these calculations. Prof. Winnecke then gave a description of 
the new Strassburg Obeervatory, and was followed by Dr. 
Drechaler, of Dresden, who made a communication on the col- 
lections belonging to the Royal Mathematical Saloon of Dresden. 
The last paper was by Prof. Schaffarick on variable stars, At 
the subsequent inspection of the Berlin Observatory the excellent 
arrangements to prevent damage to the instruments from varia- 
tions in temperature were perticularly admired. Great admira- 
Hon was also elicited by the Astro-Phyxical Observatory at the 
Telegraphenberg, near Potsdam, The Soclety will meet again 
at Strassburg in 1881. 

‘We have already, in our ‘‘ Notes,” chronicled the ''inaugura- 
ton” of the Water Supply Exhibition at the Alexandra Palace 
by the Lord Mayor, on Angust 14. The exhibition is being held 
under the auspices of the committee for promoting a permanent 
water supply museum to be established somewhere in London, 
the lessees of the Palace kindly placing their exhibition court at 
the disposal of the committee for the purpose. The ‘‘ inangura- 
tion” was fixed at a date when the exhibition was in a very rudi- 
mentary state; but as the Lord Mayor had given his 
and as he was leaving town on the rsth, it was felt undesmable 
to postpone it, The exhibition has grown slowly since then, 
though itis still far from coming up to the scheme as sketched 
out by the committee. The nature of the exhibition precludes 
its growing very rapidly, for the scheme does not appeal to many 
classes of exhibitors, and no commercial benefits are likely to 
accrue to contributors except in a few of the trade sections. It 
is understood that the Lord Mayor, accompanied by some of the 
provincial mayors, will visit the exhibition to-morrow (Friday), 
and will be entertained at lunch. This visit may help to draw 
attention to the effort to esteblish what might be made a very 
valuable institution, 


Tue statue to Arago was unveiled at Perplgnan on September 
20. Arago is represented as speaking and extending his arm 
towards the heavens, There are also three bas-reliefs, The 
first shows young Arago preparing for his examination at the 
Polytechnic School and studying without any master at the Old 
Perpignan fortifications. The second is the triumphant march 
from the Observatory to the Hotel de Ville, when Arago pro- 
claimed the Republic in 1848; the grear astronomer is leaning 
on Emanuel, his eldest son, now a member of the French Senate. 
The third relief represents Arago almost blind, sitting on his 
bed and composing his memoirs; Madame Langier, his niece, is 
writing what the great dying astronomer is Cictating. 

A METEOROLOGICAL station is to be established at Mont de 
Mignons, near Nice. 

ONE feature of the last eruption of the remarkable volcano of 
Kilanea, in the Sandwich Islands, is the fact that the great 
molten lake of lava, occupying a huge caldron nearly a mile in 
width, and known us the “South Lake,” was drawn off subter- 
reneously, giving no warning of its movements and leaving no 
visible indication of its pathway or the place of its final deposit. 
* Other eruptions,” writes Dr. Coan to Prof. Dana, in a letter 
dated June 20, *' have blared their way on the surface to the sea, 
or while on their subterranean way have rent the superincumbent 
beds, throwing out jets of steam or of sulphurons gas with here 
and there small patches or broad areas of lava, But as yet no 
surface-marks of this kind reveal the silent, solemn course of this 
burning river. Qne theory is that jf flowed deep in subterranean 
fissures, and finally disembogued far out at sea, Our ocean was 
much disturbed-during those days and we had what might be 
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called a tidal wave of moderate magnitude." The old process of 
replenishment which had gone on since the lest eruption in 1868, 
is reported to have begun again, and after another decade another 
disgorgement may take place. 


THX Indian correspondent of the /twes hos recently referred 
to the terrible famine now prevailing in Cashmere, the immediate 
cause of which is no doubt the long-continued dronght which has 
prevailed in the country. This drought unfortunately followed 
upon a snowfall in the winter and spring of 1877-78 in magni- 
tude and duration unprecedented in Cashmere, or probably in 
any other country. Some interesting details of this 
snowfall are given in a paper in the just-issued number of the 
Journal of the Asiatic Society of Bengal by Mr. Lydekker, Early 
in the month of October, 1877, snow commenced to fall in the 
valley and mountains of Cashmere, and from that time up to 
May, 1878, there seems to have been an almost incessant snow- 
‘fall in the higher mountains and valleys; indeed, in places it 
frequently snowed without intermission for upwards of ten days 
*tatime, At Dras, which has an elevation of 10,000 feet, Mr. 
"Lydekker estimated the snowfall from the native account, as 
‘having been been from 30 feet to 40 feet thick, The effects of 
this enormous snowíall were to be seen throughout the country. 
"At Dras the well-built travellers’ bungalow, which had stood 
some thirty years, was entrely crushed down by the weight of 
“the mow which fell upon it. In almost every village of the 
neighbouring mountains more or less of the loghouses had like- 
"wise fallen, while at Gulmarg and Sonamarg, where no attempt 
was made to remove the mow, almost all the huts of the Euro- 
pean visitors were utterly broken down by it. In the higher 
mounteins whole hillsides have been denuded of vegetation and 
soil by the enormous avalanches which swept down them, leaving 
vast gaps in the primeval forests and choking the valleys below 
with the d4ris of rocks and trees. As an instance of the amount 
of snow which must have fallen in the higher levels, Mr, 
Lydekker mentions the Zogi Pass, leading from Cashmere to 
Dras, which has an elevation of 11,300 feet. He crossed this 
early in August last year, and he then found that the whole of 
the ravine leading up to the pass from the Cashmere side was 
still filled with mow, which he estimated in places to be at least 
-150 feet thick. In ordinary seasons this road in the Zogi Pass is 
clear from snow some time during the month of June. As 
another Instance of the great. snowfall, Mr. Lydekker takes the 
valley leading from the town of Dras up to the pass separating 
that place from the valley of the Kishengungr River. About the 
middle of August almost the whole of the first-mentioned valley, 
at an elevation of 12,000 feet, was oompletely choked with mow, 
which in places was at least 200 feet thick. In the same district 
all passes over 13,000 feet were still deep in mow at tho same 
season of the year. Mr. Lydekker gives other instances of mow 
lying in places in September where no snow had ever before been 
observed after June, As to the destruction of animal life, 
in the Upper Wardwan Valley large numbers of ibex were seen 
imbedded in snow; in one place upwards of 60 heads were 
counted, and in another not less than 100, The most convincing 
proof, however, of the havoc caused among the wild animals by 
the great snowfall is the fact that scarcely any ibex were seen 
during last summer in those portions of the Wardwan and Tilail 
Valleys which are ordinarily considered as sure finds, So also 
the red bear and the marmot were far less numerous than usual, 
Mr. Lydekker estimates that the destruction to animal hfe caused 
by the smør has far exceeded any slaughter which could be 
inflicted by sportsmen during a period of at least five or six 
years, 

PROF. ADLER has publishgd a paper on the excavations at 


Olympia from which it appears that altogether the following 
numbers of antiquities have been found -there :—1,328 different 


sculptures, 7,464 bronzes, 696 inscriptions, 2,935 coins, ‘2,094 
terra-cotta objects, and 105 different objects made of glass, horn, 
lead, &c. 

BARON TAYLOR, the celebrated founder of a mmber of literary 
and scientific associations for assisting literary men, artists, and 
men of science, has died in Paris at the age of ninety. The 
aggregate income of the seven associations w. he founded 
amounts to about 10,000. The son of an Englishman, he 
was born in Brussels, and became a Frenchman by natura: 
lisation He made a number of explorations in Spein and 
Egypt—the Luxor obelisk belng brought over mainly by his 
exertions, He was appointed a member of the French Senate 
by Napoleon III. in 1869, owing to which circumstance his 
funeral did not take place at the public expense, although a 
similar honour was paid to M. Claude Bern, who. lad Deen 
his colleague in the Imperial Senate, 


IN a recent part of the Zatschrift für Biolegie, Herr Carl 
Nórr published the results of some experiments made by him 
with a view of determining the power of the human ear- 
for distinguishing different intensities of sound, . The experi- 
ments were made with leaden balls, which from a measured 
height were dropped on to an iron plate; thus it was 
possible to determine the exact intensity of the sounds by means 
of the distances and weights of the bells, Her Nórr made 
seven different serles of experiments, each with a definite 
intensity of sound, which valed from a just perceptible one to 
one 500,000 times as loud, The results showed that the per- 
centage of correct determinations made by the ear, decreased as 
the difference in intensity between any two sounds compared 
increased. When the difference in intensities remained the 
lisame, the percentage of correct determinations was the same 
both for loud as well as for scarcely audible sounds, A calcula- 
tion of the numbers of correct determinations found by the 
experiments showed that the power of distinguishing the intensi- 
ties of sound follows Fechner’s law most closely, z.¢., that the 
measures of senszitiveness stand in the same proportion as the 
reciprocate values of the square roots of difference of intensities 
of sounds, 


WE notice among the interesting communications ingle «f tlie 
lato Anthropological Congress at Moscow, a communication, by 
Prof. Inostranteeff, on the discovery of very numerous remains 
of man of the stone period, on the shores of Lake Ladoga, 
All these remains are accompanied by bones of Dos primigenius, 
bear, wolf, and seal, and belong to the post-glacial epoch, 

THE Russian collections of stone implements at the Moscow 
Archeological Exhibition were very rich, end if we take into 
consideration that this subject was quite neglected in Russia until 
the last few years, we must conclude that Russla will soon 
become a wide field for the exploration of this perlod of human 
civilisation. The ease with which these remains are excavated, 
the immense quantities in which they are found, both on the 
shores of the northern lakes and on the banks of southern 
rivers, and the very good state in which the bones are preserved 
(as, for instance, the skull and bones discovered by Count 
Onvaroff, already mentioned in, NATURE), will surely much 
contribute to the development of these studies in Russia, 


IN a recent paper on the radiometer to tho Vienna Academy, 
Dr. Puluj crititises Reynold's evaporation theory and Zollner's 
emission theory, and holds that neither evaporation nor emission 
can be the sole or chief cause of radiometric movements, 'else 
there should not be a decrease in the motion when a certain 
degree of rarefaction has been pessed. It must be supposed 
that the reactjon-force arising from any emission of perticles 
which takes place is extremely gmall in comparison with the 
forces arising through rebound of molecules of gaseous material 
already present, so that the motion is exclusively or chiefly con- 
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ditioned by these. With this assumption the decrease of the 
motion is thus explained by Dr. Pulnj, according to the kinetic 
theary of gas: With full atmospheric pressure the reaction-force 
aroused on the vanes is too small to overcome the regjstance of 
friction and the alr, With sufficient rarefaction it overcomes 
these resistances, and the motion begins, If the reactlon- 
force, like the internal friction, decreases bat very slowly 
with the pressure, the velocity of motion reaches, at a 
certain pressure, the maximum, and on further rarefaction 
it decreases, because not only the resistance of the air, but 
also the reaction-force awakened becomes smaller with the 
smaller number of rebounding molecules. In an absolutely 
vacuous space, the motion must quite cease, if no emission of 
particles took place from the vanes. Dr. Puluj further describes 
a radiometer, consisting of a fixed cross with mica vanes 
blackened on one side, and a very thin cylindrical glass cover. 
The outer vane edges were 3 min. distant from the glass. The 
gias cylinder turned, on Illumination, in an opposite direction to 
that in which the cross should turn. The object of the experi- 
ment was to prove that the movements of the radiometer could 
also not be explained by air currents. 


Por. ELINXERFUES, the director of the Gottingen Observa- 
tory, has taken out a patent for a new Invention in telegraphy. 
The peofetsor has discovered a method by which up to eight 
different messages may be sent simultaneously by the same wire, 
an apperatus at the receiving end printing the messages soparately 
and all at the same time, The importance of this invention to 
telegraphy generally needs no comment. 


AT Cannstatt (near Stuttgart) a horticultural exhibition will 
be held from the 25th tll the 29th inst. 


A NEW periodical devoted to afronautics will be published at 
, St. Petersburg from January next, under the name of Tke 
Aeronatit (Vesdukkogiavate!). Ita editor will be M. Klinder, 


A SHOCK of earthquake was felt at Lyons on the oth inst. at 
? A.M. It proceeded in a south-northerly direction and lasted 
two seconds. 


Dg. Kine’s annual report on the Cinchone Plantations in 
British Sikkim for the year ending March 31 last, together with 
that of the Government quinologist, Mr. C. H. Wood, are 
extremely satisfactory, both with regard to the cultivation and 
extension of the most valuable species of cinchona as well as in 
the preparation of the cinchona febrifuge. Of red bark trees, 
Cinchona succirubra, 353,415 were planted out, namely, 24,725 
to replace old plants uprooted in taking the bark crop, and 
328,690 on new land. Special attention has been paid to the 
most valuable of all the medicinal barks, C. calisaya, known as 
the yellow bark tree. Of this kind there were in the nursery 
beds at the close of the year 60,000 cuttings and seedlings in the 
Mungpoo division and 1,000 in the Sittong division, all of which 
were nearly ready at the time the report was written, for transfer 
to the permanent plantations, The first crop of bark of this 
species was obtained In the Sikkim plantation during the past 
season, the result showing a yield of about 1,400 lbe. of dry bark. 
This species we are, however, informed, is very capricious in 
growth, and no locality with perfectly suitable climatic conditions 
for it has yet been found in Biltish Sikkim. For the purpose of 
ascertaining correctly the conditions under which the Dutch have 
succeeded in growing the tree cheaply in Java, Dr. King has 
received authority to proceed thither.” The summary of all kinds 
of cinchona plants planted out during the year under review 
shows a total of 4,028,055, of which 3,589,965 were of the red 
bark species. As nearly 300,000 lbs, of bark, the produce of 
the previous year, remained in the qninologist’s hands, it was 
not deemed advisable to collect a larger crop than was really 
necessary to meet the requirements of the febrifuge factory, con- 


sequently the total crop of bark taken amounted to only 261,659 
Ibs. ‘The continuous increase in the amount of febrifuge manu- 
factured by the Government quinologist is very marked, for while 
in the year 1874-75 only 48 Ibs. were produced, which in the 
following year had increased to 1,940 lbs., in the year under 
review no less a quantity than 7,007 lbs. were turned out, but 
notwithstanding this rapid development of the manufacture the 
increasing confidence in the efficacy of the febrifugo has raised 
the demand fer it so much that the consumption of the past year 
greatly exceeded the quantity manufactured. To meet this 
growing demand the scale of manufacture at Mungpoo has been 
extended. Whether the febrifuge now so largely manufactured 
in India is capable of being improved by eliminating any of its 
constituents is a question still under the consideration of the 
committee appointed in 1877. It is satisfactory, however, to 
find that the further experience in the use of the drug during the 
pest year has increased the confidence of the public and of the 
medical profession in its virtues. The question of manufacturing 
a superior drug which would not be exposed to the prejudices 
which have so long delayed the freo distribution of the present 
febrifuge is still under the consideration of the committee before 
referred to. It is stated that it will probably be found advisable 
to manufacture at a slightly increased cost a preperation com- 
posed of the three sulphates, cinchonidine, cinchonine, and 
quinine in conjunction, 


Tue Congress of Viticulturists which took place at Coblens 
on the 4th inst, will meet at Hellbromn next year, and the api- 
cultural meeting which was held at Prague on the 7th inst, 
selected Cologne as a meeting place for 1880. 

Tux additions to the Zoological Societys Gardens during the 
past week include two African Sheep (Ove aries) from West 
Africa, presented by Mr. R. B. N. Walker, C.M.Z.S. ; two 
Ring-tailed Coatis (Masua rufa) from South America, presented 

i by Mr. Chas, S, Barnes and Mr, Percy Brewis; a 
Common Fox (Canis vwJjer), British, presented by Mr. Jas. 
Wheatley ; a Caracal (Felis caracal), a Secretary Vulture (Serfen- 
darius reptilivorus) from South Africa, presented by Dr. Holub ; 
two Dunlins (Zringa cinches), & Turnstone (Strepnlas interbra), 
a Ringed Plover (CEgta/itis Aiatizula), British, presented by Mr. 
Edmund A. T. Elliot; two Common Cuckoos (Circulus camorus), 
British, presented respectively by Mrs. Bolton and Mus C. 
Bealey ; a Turquoisine Parrakeet (Zuphewa suichella) from New 
South Wales, presented by Mr. J. Fraser; & Square-spotted 
Snake (Oxyrrhopes detiatus) from South America, presented by 
Mr. H. Colgate ; a Chacma Baboon (Cymocephalus porcarius), a. 
Yellow Baboon (Cynocephatus Fabowin), an Imbelline Antelope 
(Cervicagra isabellina), a Sociable Vulture (Vultur awricularis), 
two Tawny Eagles (Aguile nærioides), two Cape-crowned Cranes 
(Balearic regulorusm), a Stanley Crane (Trirapéeryx. paradisea), 
from South America, deposited. 





HISTORY AND METHODS OF PALZONTO- 
LOGICAL DISCOVERY! 
II. 
WHILE the Paris Basin was yielding such im t peult for 
palæonto , its geological structure was wor. 
vim Prout mare, tive Aa appeared in a voltae by Cuvier and 
Alex. Brongni chiefly the work of the latter, published in 
1808.3 This was the first systematic investigation of tertiary 
strate, Three years later, the work was ismed in a more 
extended form. The separate formations were here carefull, 
ed by their fossils, the true importance pf whi 
for purpose being distinctly recognized, — This advance 
was not acceptéd without some opposition, and it is an 
9 1 An Address, delivered before the American Association for the Advance- 
ene of Sclence, receive gotta August 98, 1879, by Prof. O. C. 
S ansa a Ghgeapho mineraa des Darius do Paria” 4to, 
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against the 
cn re ade of f AER dp 
i ET m «she father ot gig 


abulsr View of the 


Ber Hie Dypce M ave mhedi ently at essentially 
the same view. ag Werner ip ‘to: the relativi of 
ROIA foki cel g sae sci atu pe rip Ns je 
. Wis constan and thet the formations ht be inte 
uud ps by the fomiis, yiii In his. later 
1816. bes a aal yi Med ease 
1516-29 Ey i enr $ » 
1817,.he gav& to. the world results of'many years of careful 
inve on the secondary, s of Englandi- Jn; the, 
tus yeu Peat ae dern ining, 
s ollows: '* arigi 1 ‘ne - 
Feisty te mg bedded therein, 1s thas 
reduced to a science- not to‘learn,. Ever since the first 


of d eapitro tks anf duy wes on : 


the ghelvés of their'cabbicts” 


enormous 
3d: deer, I think, I 
of auteditiwiah origin, y Eit 
inks aoi. to their present place, and lodged in send, by the 
The foundation- of RP Geological Sodety af ” in 
z807, marks a a erek, tae futuri quss : 


The “Geological Soclety of France, 
zad thie German Geological Society, 
.wve likewise largely to 
[ in these couhtrles, and to some extent 
other parts of | sped In the publications of these three 
vamus ied ee ciu Ap 


fzmatc siad of fomil plants may be said to date fro 
the: -Brongniart’s > 


n of Adolphe ? in 1828. 
Z Translation of Cavier's Note K. (B), 18 
*' Rechetthes sur Fist erre 


S Proteane d'une iate das Yégótaux P geo. Paris, 1828. 


E 


Paria ig t 


TE 
i 


um 


(i 


onogr&ph onthe Fossil Plants of the Vosges” 
and contained noteworth: um 


began & series of in which he attempted to imitate 
„the process of: i as found in nature, , He steeped 
various animal and vegetable substances in waters 


Braun, POPE mue Golden- . 
c WEM 


The systematic study c of invertabrats_ foii 
4 ed actively in France. The 


s Deesipdon des Coquille fomilog des Rrviront'de Parie”, y 
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Desmarestia 
lighed> in .1822,1s7& 
memoir oiy the 
' contributlon: to - 
y ceo and 
ence, The works of d'Archiae, Coquand, cae 
Desor, Edwards, Haime, “and de Vernenil, are Ukewise of 


EX ; "Bellardi, M Michello 
tly, “Bellardi, clan; per ook 


; '! Histoire naturelle des - Crustaces fossiles,” -pub- 
Eie een pete | ren 

-cotalsiof . France, 18 <46,- wad another 
ogy. 's works . otf 
are valuable contributions tó 


o lign. Boquet, Nyst, Kóninck, Ryckholt, van Beneden, 


science. 
c Ix also, invertėbraté fosails were studied with 
ao was made” Sowtrby's r Mjera 
ma lae dest a syxterhatic 
in' 1812-30, ahd soon after 
i and German: : Als bates of Forel 


shells Millez's 
E ot the oia” 
1821, and ‘Aystin's later monogra 


work of 
was 


Brown's “Fosil of Britain and- Ireland " appeared 
in e pd See Phin - ofthe Fossil Insects. die 

1 on- of the geo o 
vob i829- Bl cos t‘ Paleozoic F of 


deal ‘of original 
eus 
edition 


“matter in- regard ' to 
EA Bath Fenils imul in 1844 td the 
n 1854 is most useful'to thé working  pelseonto- 
-Thé' memoirs of "Davidson on the Brachiopoda, 
Harte Moris L “Sharpe, and Wood, on other 
Tight on! the vraies Salter on 


We, Jones du the Boh mi uan d 


"and- West ' Somerset," ME Aa a 


vip d Rice tat ed E inel c 
this subject wes ‘the’ “Petrifacta Germanica, * by Goldfuss, in 
three folio volumes, 1826 to 1 which has lost little of its 
value. "Bronn's “Geschichte der Natur,” n EI DR 
of great labour, and one'of the most useful 
this period; "The author gave a list of all the known fossil 
redis il fll referent and alo the iiri rough 

various formations; Poele sudor a 
generalisations, hitherto of com A ed 

"^ Among other early works of interest 
be mentioned Daltnan's mémotr EE din 2:3 partant ir 
Burmeister's on' the seine 1843. -Giebels well-knqwn 
“Fama der Vorwelt,” 1847-1856, lists of all the fossils 
described'np'to that time, and hence. a very-useful work, The 


* Lethsea ' ca” by» Bronn, 1834-38, and the second 
edition by Bronn and Roemer,’ 1846-56, ‘18-a -con ensive 
eral treatise on work of 


, and the mat 
kind yet pu : . 


- The researches of Ehrenberg, in to the lowest forms 
Eius ape ake ay much gibus lege pl aena a 
- w e origin of exten eposits, the 

P ad bete beet EE DONT - Von Buch, Barrande, 
Beyrich, Berendt, Dunker, Geinitz, Heer, Hornes, Klipstein, 
von Munster, Reuss, Roemer, Sandberger, von 'w, 
von Hauer, Zelt and many others, all aided the 
ment of thls branch of sclence. in, Huhige, and Nilsson, 
in Scandinavia; Abich, De Wal chwald, Keyserlmg, 
Kutorga, Nordman, Pander, Rouillier, td Welborth, in’ Rosie 
and Pusch in Foland, published important results on fossil mver- 
tebrates. - . 

The impetus rivis ‘by -Curier to the windy of vertebrate 
fossils extended over and great efforts were made to 
Ents Hunedee in ihe ion he had so admirably pointed 


us Ages - (itor 3) A of Cuvier, ’and long an 
Pega Vence Sor [oh a popi of ttained eminence in the 
Done ce Made Us QE oF recent te, ub His ‘great work on 


and others, have all’ aided -materially in -the progréss of the 


Foesil- ex. deryer to rank, next to Cuvier’s ''Osaemens 
e od ie contained mainly fosil ui and 
Bop the ficken vee lt left, without a historian 


for Pi rediere Vegit ager say tief of 


value ae of be oan work 
consists not only in its pr emer verae 
yia qe ar , Agassiz first showed, 


he Oma alga rrespondence between the moceli of het 
ih ‘rocks, and their etabryonal d. now 
thought to be’one of the ‘strongest 


alt its author interpreted the 

seed peau cide wee of Ramia foma a, woth 
supplement to 8 c wor 3 ns are, 
Howie of great valns y and these of Lund, fa) Swede Dres e 
especial interest to Americans, in | consequence of his research: s 
in the caves of Brasil. .. . 


Hilaire’s researches! on fosil reptiles, pabllshed i in 
gn Important advance, De Serres and De Christol’s t 
in the caverns in the sòuth of France, published between 1829 
and 1839, were of much value. Schmerling’s researches in the 


caverns of Belgium, published in 1833-36, were y im- 
portant or ascust of tho disco inn rele mgl 


1831, were 
ons 


with those of, extinct animals. "s memoirs on 
fossil reptiles,- 1835, are stil of interest, ets 
treatise on’ was a valuable addition to the litera- 
fae, gatas Done cu to enco the study of fossils." De 
Blainville, in his work, “ phle,” ied in 1839-56, 
brought remains of living and extinct vertebrates, 


forming a series of the greatest valus for study. Aymard and 
Pomel's contributions to vertebrate are both of 
value, | Gervais and Lartet added much to pur knowledge of the 
bis ad Seaver deal dm acess ot 
discoveries of Cuvier in‘ the Paris Basin excited 
ee land, und when it was found that the seme 
in the south of England, careful search 
pi gets aden sn Remains of some of the same 
Saar D7 Cuvier were soan discovered, and other ex- 
en act fobdkon vere fO 1n various of the 
kingdom. -Ebnig, to whom. we owe the nme Eahyenara 
Conybeare, who gure generic designation VACMTT, 
and also Mososssrws, were among the earliest writers in England, 
on fossil reptiles. The discovery of these three extmet types, 
and the discussion as to their nature, forms a most interesting 


3 


chapter in the annels of BIET: The discovery of the 
Ji by Mantell, and the Magalorax us, Puce 
excited still higher interest. Thess t reptiles 

more widely trom livi forma than teat Dy 
Cuvier, a He pen which lived soon became known 
as the ** piles." "The researches of these 


titan eld 1 uy ts ia enis tnonlare of varlous ex- 
and the witinga did ich to eroe public interest 


inthe wet 

Owed, a -papil of Cuvier, followed, and brought to 

bear upon the sabject-an Sa imowledge, of of comparative 

anatomy, and e wide with existing forms. His: 

contributions have enri iicet every department of palæonto- 
logy, and of extinct vertebrates y he has been, since 

Cate, ths thief historian, Tho fomdlreples of England he 


Daeg oli a oo as those of South Africa. 
birds of New Zealand he has made known 


science, ` 

‘The | researches of Falconer and Cantley in the Stvalik 
Hills of: India brought to light a marvellous vertebrate fauna of 
pliocene age. The remains thus secured were made known in 
thelr great work ‘(Fauna -Antiqua Sivalensiz" 
London in 1845 - The im .contributions of«Kgerton to 
our kaowledge ore a Jardine’s well-known work, 
“I of Annandale,” y also to thls period. 

The y of vertebrate fodslls-In wes prosecuted 
“= “Recherches sor les Poisons ” 18 

s i epeque i ie Ta naisia G atc Genèvo 4 vol. 1844-46, 


Second Kdrtion. - Parke em 


, to er gre a storehouse of know 








corded valuable observations on this subject. In 1812 Sommer- 
sf ve an excellent figure of a le, which he named 
ibed. Goldfuss’s r on 


publications on extinct hibigns and reptils were also note- 
worthy. jáger's nrestigatlona on the extinct vertebrate fanna of 
Würtemberg, 1824 and 1839, were an im- 


published 
portant advance. To Plieninger's researches in the same reg! 
15944. we owe the discovery of the first trismic 
E T 

rinthodonts. Kaup's researches on fossil mammals, I 34, 
brought to light many sein Mane ted te un ee 
debted for the generis nama DARo ndun, and excellent descrip- 
tions of the remains then known. 

Count Mitnster’s '' Beltrage rur Petrifactenkunde," published 
M hu diui eic in iine papers on fossil 


Autres Wagner wrote o &uthor"gre of interest. 
er wrote on 


as other papers of value, Riitimeyer’s suggestive memoirs are 
widely known. 


Hermam von ae to vertebrate Piloti. 


on this subject were continuous for nearly &nd his 

various pub. ons are all of value. Hi ' Bd zur Petri- 
factenkunde," 1831-33, contains a series of memoirs, 
His '* Palool "issued in 1832, includes a peis of the 
fossil vertebrates kno mach matter. His 
great work, ‘Zur Fauna der Vorwelt,” 1545-60, includes a 
series of hs invaluable to the studeat of vertebrate 
paleontology. work, os well as his other chief - 
tions, was iilustrated with admirable plates from his own drew- 


memoirs by this author will be found in the 
f C phita," of which he was one of the editors In 
the many volumes cf this ion, which began in 1851, and 
is still continued, will be found much to interest the investigator 
in any branch of paleontology. 

The Palseontographical Society of ciety of London, established in 1847, 
has also issued a series of oane onia od coe 6 memo 
These two publications 
in regard to extinct forms 
of animal and vegetable Life. 


It may be interesting here to note belefly the use of general 
tru o paleontology, as the gradual. progres of science 
was indicated to some extent in its terminology. At first, and 
for & long time, the gaie ee was appropriate] used for 
objects d Gryclogy,” having ewes s c remains, 
The term ‘‘ rng mealy t o aane moin 
whist or a long period, too, 
the termination iter hog & n of ely wes applied to f Me 
them from the corresponding li forms; as, for 


rivi eae) cas denned bo Te 
oe ; ) was defined 
fosalls 1758,-and was aft 
tology 1s com eM noh Casus de 
Within the last hal . It was introduced about 1830, 
soon was genmally ado in France and England; but in 
Germany it met with less favour, though used to some extent. 


tend be Interesting, too, did time permit, to trace the 
oF and superstitions, held at different times, in 

e of the more commonsfowsils, for example, the 

2 or the belemnite. Of their supposed celestial East to-day i 


of their marvellous 
still among the Ame 
(9 gonipare EEE A by sided ta e 
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concerning some of the stranger extinct forms, for intine. the 
nummnlites, among protoxoa ; the rudistes, &monz molluscs ; or. 


The third period in the history of palsontology, which; as I 
hate sid, begen with Cuvier and Lamarck at the beginning of 
the vn ng ee forms & natural epóch extending through 
ecades The definite characteristics of this period, as’ 
M een dee RE IR of 
pakeontology was commensurate with that of and 


For the first half of this period, the marvellous discoveries in 
the Paris Basin excited and absorbed attention ; 
but the real significance and value of the facts made known 
Cuvier, Lamarck, and Wilham Smith, were not a . 
a ie iier o diris ae ter epee 
interesting objects of natural history, the 
rege pes 


Maey prominen ogists were still endesa 
Fila in dierent emis fie eal eee 
‘old red san ^ and ''new red P were 


fossils for this In 1823 he wrote as follows: “Are 
we justified in that all formations are characterised 
Megehelkalt, tho Jura the fossil shells of the chalk, thé 

uschelkalk, ee aad the Alpine limestone"; are 
all different? I this be pushing the Inductor mack 
too far.”* Jameson still minerals more im 


comprising ‘fosil Sorel Ine yer 
botany, a kn of may appear to the student as 
» uu 


proved beyond question that portions 
ja oF the cart a s rucc had Lech Govered many Hoi Bye 
ses, with alternations of fresh water and of land; that the strate 
thus deposited were formed in succession, the lowest of the 
ee animal is and 
plants inhabited the earth the different geological 
periods; and that the order of succession found in ons pert of 

the earth was essentially the same in all. More than 30,000 
new of extinct animals and plants had now been de- 
seri It had been found, too, that from the oldest forma- 
i el ie ee 
at life, boti animal and vege aes the oldest forms being among 
the simplest, and the -higher forms successively making their 

ap 

t had now become clearly evident, moreover, that the fossils. 
from the older formations were all extinct species, and that onl 

in the most recent deposit were there remains of forms 
living. The important fact had been established, thet’ 
in several groups of both animals and plants, the extinct forms 
wore vastly more numerous than the li 3 while several orders 
of fossil animasls had no representatives in modern times. 
E E iliac n luigi puelle 
animals, but the association was regarded as an accidental one 
d ubmestul du un on Us and the very recent appearance 
man on the earth was not seriously questioned, Another 
important conclamon reached, mainly h the labours of’, 
umb M Me eart ad niot ec M in he, part 
n ee E cing no bat the a ng 


ual, diffe 
rote Sen iy enongt, the ening a oe ae 
continuous on the earth, fo: at that, 
Half, to, fal ben continous on the 
a Gee el eae world, the great law o “correlation of ` 
annonse, and wildyaccented! bui [d the 
organic world, tbe d of the miraculous creation of each 
ate separate apoc ae sway, almost as completely as when 
: “There are as many différent species as 
inen declared: “There ae ax many dint, species at 
Emai géognistique sur je Oisement des Roches,’’ p. 41. 


' 
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‘Infinite ” at the dawn -of already | Woodward. Davidson, Eth Lycett, Moris Phi 
akg eh pnd Det wey ni Wood, and Wright have coa eei on molus, 
now atan end. - Nicholson, and others, have the extinct 
corals, and Binney and Carruthers all m Numerous 


of Charles Darwin's work on the “ Origin of 
- Species,” November, ee ee ier 


a revolution which in the short space of two decades 
changed the whole course of scientific thought. The of 
“ Natural ” or, as S has happily termed it, the 
Survival of the Fittest,” been worked out independently 
by W who justly shares the honour of the . We 
have seen the of evolution was proposed adyo- 
cated by but e was before his time, The ous 


inter-action of life on life. 

Dri yeni ee 
hs thoes kate he Cty foris the 

E a dE 
This revolution has influenced 


pendently, by parallel lines ; in the present are indi- 
ind by dependen lines. - iy ee the 

lytic, the latter is the synthetic, perlod. To-day the animals 
and plants now living are believed to be g connected 
with those of the distant past, and. the no longer 
deems species of the first im but seeks for relationships 


hat 
is yet to come, 
The of ntology.in: Great Britain during the 
present period has been great, and the .interest in the 
science much’ The views Darwin soon found 


original investigations on the relations of birds and reptiles are 
DT em His various memoirs on extinct reptiles, 
amphibians, and fishes, belong to the literature of 

researches of Owen- on the fossil 


The in ns of n on fosi hes have likewise 
EM ators Jot Busk, Dawkins, Flower, 

and Sanford have made valuable contributions to the history of 

. fomil mammals + Bell, Gunther, Hulke, Lankegter, Powrie, 

Mial, and Seely, have made ble additions to our knowl 

of reptiles, amphiblans, and fi invertebrates 

crustacer have been especially stüdied by 


Speyer, end Zittel in A 
fossil plants have been in these countries by Massalongo, 


Fiedler, Goldenberg, Gehler, Heer, Goeppert, 
per, Schenk, and many others. 


and Stoliaska ; in India, Haast and Hector in New 
Kreft and McCoy in Australia; all of whom have pal 
valuable results. 


Qi the Here of pacer in America I bave Uma Tar 
said nothing, and I need now say bat little, as many of 
doubtless familiar with its main features. i 
second in the history of paleontology, as 
= 

e 


for most excellent took no 
century, daring the third period, appear 
, Green, Morton, esque, 


researches of Conrad, Dana, Deane, De Kay, Emmons, 
Hitchcock, Holmes, Lea, Owen, Redfield, Rogers, 


have defined 
In 

names 

Say, and 


Citer 


country. 
re ceu ur NE 
of this forth tie bads af out premat knon 
subject. The extensivo labours of darin 
are likegise cattled to great medit, anid. will formi 
caapi 


owo our present knowledge of ths fossil plants of 
The foundation of our vertebrate paleontology 

Leidy, whose contributions have enriched nearly 

ment Gf the iubjodt: The numerous tions of 


was hid by 


well known. Agussiz, Baird, Dawson, Deane, De R Kay, 
Emmons, Gib Haran, J Conte, 
Newbery, , ot. J Warren, , Worthen, 


pep aaa uisa ue iim 
Ear ta a uma 
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the 


the present work in pakeontology, moreover, you are all 
more or less familiar, EE th on of the current 


literature. To assign every to its author 
would have led me fai bajo ond my present lan, Ihave only 
endeavoured to indicate M growth of the sclence by citing the 


more prominent works that mark its progress, or illustrate the 
Prevaihng opinions and state of knowledge at the time they were 
miten, 

In considering what has been accompluhed, directly or 
indirectly, it is well to bear in mind that without paleontology 
there would have been no science of geology. The latter 
+ cience ed from the stady of fossils, and not the reverse, 
as gi y supposed. Paleontology, therefore, is not a mere 
branch of geology, but the foundation on which that sclence 
mainly Bei Mod iil mene excuse, Kone were wan 
for noting y opinions regard to the changes of 
earth’s surface, as these changes were first studied to explain 
= on of foals, The investigation of the latter first led 

eorles of the earth’s formation, and thus to geology. When 
Sedo tele DEER, fosatls were discarded, and 
for a time the mineral characters of strata were thought to 
be the key to Doi PER and age. For some time after this, 


geologists, as we seen, apologised for using fossis to 
étermine formations, but for the last half century their value 
for this has been fully recognised. 

The ces which paleontology has rendered to botany 
and .zoology- are leas cesy to estimate, but are very extensive. 
The cation of these sciences has been r much 


more complete by the intercalation of many intermediate forms, 
The probable of various living species has been indicated 
by gen es suggested by extinct types; while our 
knowledge of geogiaphical distribution of antmals and 
lants at the present day has been greatly tnproved by the facts 
ht out in regard to the former distribution of life on the 

lobe 
g ng the vast number of new species which have been 
rs gs the representatives of a number of new orders entirely 
unknown among living forms, The distribution of these extinct 
orders, among the different classes, is interesting, os they are 
mainly confined to the higher groupe, Among the fossil 

nó new orders have yet been found, There are none known 
^ apong the protozoa or the mollusca. The radiates have been 
enriched - by the extinct orders of Blastoidea, Cystdes, and 
Edrioas 3 and the crustaceans by the Eurypterida and 
Trilobita. Among the vertebrates no extinct order of fossil 
enlarged by the important order abyratiodona, The grades | bec 
enlarged by the tant order RR onta., The greatest 
additions have bean amo the Repris, where the majority of 
the orders are extinct, at the present date the 
Ichthyosauria, Searenodonts, ia, and Mosasauria 
among. the marine forms; the Pterosaurla, including. the 
Pteranodontia, containing the flying forms; and the Dinosauria, 
including the Sauropoda—the giants among reptiles; likewise 
the Dicynodontla and pom the Thenodontia, ‘the 
terrestrial forms. Although few fossil birds ha 
` found below the tertiary, we have already among the meade 
forms three new orders: the S represented by Gude 
pere the Odontotorme, with Ze. Lyor mis as the type; and 

e Odontoles, based upon He all of these orders 
being included in the sub-class thes, or toothed birds, 
Among Mammals, the new groups regarded as orders are the 
Toxodontla, and the Dinoceratz, among the Ungulates ; and the 
Tillodonha, including strange eocene: mammals whose exact 
affinities are yet to be determined, 


Among the important- results in vertebrate logy are 
the genealogies, made ont with considerable probability, for 
various existing animals, Many of the larger mammals have 
been traced beck through allied forms in a closely-connected 
series to early tertlary times, In several cases the series are so 
DE MI MEM dic Eee E descent 

established. The evolution'of the horse, for exam ^ 
is to-day demonstrated by the -specimens now known. ` 
demonstratian in one case stands for all- The evidence in fayou? 
of the genealogy of the horse now rests on the same foundation 
as the proof that any fossil Bone opce formed fart of the skeleton 
of a living animal A special creation of a single bone js as 


probable as the n creation of a single species, The method 
of the ap in tho inyestigaton of the ono is the 
method for the other. The only choice lies between natural 
derivation supernatural creation. 

For reasons it is now regerded among tho active workers’ 
in science as a waste of time to discuss the truth of evolution, 
The battle on this point has been fought and won, 


The geographical distribution of animals and .plants, as well 
as their ons, have received much new light from. palseon- 
tology. fossils found in some natural divisions of the earth 
are related so closely to the forms now living there that a genetic 
connection between them ‘can hardly be doubted. The extinct 
marsupials of Australis and the edentates of South America, are 
well-known exam The phocene hippopotami of Asia and 
the South of Europe point directly to ms from Africa. 
Other similar examples are numerous, € fossil plants of the 
Arctic region prove the existence of a climate there far milder 
than at present, and recent researches at least render more 

suggestion, made long ago by Buffon, in his 
Epochs of Nature," that life began in the Polar regions, 
successive migrations from them the. continents wére 


Bid rdi ed tb E UM D 


uvier, Agassiz Owen, and 


points in ancient life. 


One of the im results of recent palmontological research 
is the law of -growth, found to exist am extinct 
mammals, and to some extent in other vertebrates, According 
to this law, as I have briefly stated it elsewhere, ‘‘all tertiary 
mammals had small brains. There was, also, a gradual increase 
in the size of the brain d this. This increase was 
confined mainly to the cere hemispheres, or higher portions 
of the brain. In some groups the convolutions of the brain have 
gradually become more complicated. In some the cerebellum 
E the olfactory lobed keve even dituipitbed in alee.” More ' 


recent researches render it probable that the seme į law of 
brain-growth holds good for birds and from the 
memole to the time. The cretaceons that have 

with reference to this point, had brains only 
a one- 


as large ih proportion as thore nearest allied 
among me species, "the dinamare from our Western Jurassic 
follow the same law, and had brain cavities vastly smaller than 

any existing reptiles, Many other facta point m the same direc- 
Hon, and indicate Bie law will hold good far all 
extinct vertebrates. 


ecu a e ted d clironology of six 
thousand years would imply, had been en edu 
but had been rejected from time to time the Ligh ator 
na In 1823 Cuvier, Brongniart, and Backland, and later, 
Te, sefused to admit that human relies, and the bones of 
d mds toed with them, wrae of tie samo ut oem 
age, although experienced geologists, such as 
had been convinced by ecting them. Christol, Serres, ' 
Tournal in France, and Schmerling-in Belgium, had found 
human remaits in caves, associated closely with those of varlous 
P Pca M Vet bea lees iue d i 
ucher de Perthes, in 1 to collect stone im 
ments in the gravels of the valley o the Somme, and in 1 7 
published the first volume, of ha ' Antiquités celtiques,” 
this work he described the specimens he had found and asserted 
pil . The facts as presented, however, were 
y accepted. Twelve later Falconer, Evans, 
pn ich examined the samb localities with care, became 
convinced, and the results were published in 1859 and 1860. 
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About the sume time Geudry, Hébert, and Demoyers also er- | . There is not, we believe, 

` plored the same valley, apd announced that the stone imp]e- case end thus. There- w. ae ee ae Ci 

ments there were as ancient as the mammoth end ‘rhinoceros A LOS NP an be aes EQ. n a 


found with them, 
Danish’ shell: hea 
direction. ` In 1863 a a 
Dis of rope Angy, of 
various parts of the 


Des “age see ort the hpman race, 
fon proof sin 

and is still. rapidly ONCE Y 
now generally accepted. ere fee 


rations in the Swiss Jakes end in the 
ded new testimony bearing ithe same 
"s work on the '' Geological 
? in which facta were brought 
world, proving beyond ques- 


to light hgs been extensive, 
of mar is 


- Ltd 


In looking back over the history of paleon 
to have been accom Et the work has bx 


much improved, but 
out this record America, I believe, 
ees in the solution. of the great 


have endeayctied to define clearly the different periods in 
_ the history of DOT: If par venture, ti conclusion, 


to in d f 
i inii ferme WORT be a ji in PIE rig a aa KE 
ÉETAW, frst Teddgilsed 1i the physical word, has now been 
to, as well In return, has to inanimate 
nature the .1 as Pend mys olution, which 
What ig t Lig i chirictetislio of the next period ? ‘No 
oat n permitted to contimue, 
puces uu EE aser mee 


.N 





THE T xem pcm UPON, 
4° HYDROGEN PEROXIDES. : ; 
Wr believe: that it it “has not = ba previously observed that 


h paroda decomposed. by sunlight ; 
Wie eae geprresh wee vg eer 
our 


vestigations ón the chemical effects of 
found that (1) efter about ten months insolation eee 


J 


have elsewhere '-ahown that-axalic acid is destroyed by 
Bee ae te liogen by cce oxygen, 


ue COE, + O + = aCO, + H0. 

« p Auriferous Grovele of tho Sierra Nevada of California.” i879, 
* By Arthur Downes, M.D. i HUE 1 zA 
3 Pree Pree. Roy. Boc., vol. xxvii. p. MA 5E eee 


the superior affinity of. the external oxygen stimulated under 
z gt pela fe pene e as-made 
up of two atomic grou of the radicle HO and, if 
the we suggest be the decomposition in this case 
is t about by the dissociation of these radicies, We 
believe that the. tendency of sunlight is to dissociate (or 
“weaken the internal bands” between) what we have termed 
“ chlarous 'rdicles,". whether these be simple, as oxygen or 
chlorine, or compound as HO, and thms to pres oe com. 
bining energy, or: to bring abont a more stable. arrangement of 
their constituent atoms, . ` 





THE FRENCH ASSOCIATION 
a AMONG the addresses at the Montpellier meeting we must 


notice thet of Col, Laussedat, an geography. considered 
from tho potnt of vlew of and 
on the creation of a F Corps, in of the 
well-known United States : 
M. Broca arrived ipe "information relating to 
the of pology “had taken place in-Mos- 
cow, at which he had assisted with eleven other French 


savants, The Pene ce e WE ee re ee 
Anthropological Society Dre Ar T alin donations, "Thesesaion, 
In the Journal dex Missions dis 

Mir de Jide god were r in several 
pepe lee twelve days. M. 3 was consi- 
Pisa of th ; and gave in their name the loyal 
Russian toasts in the It.is the first time that French 
sevants havo been entertained in this historical See, whet 
eg baat to aait deilen eee 
Belen tye esi a pubis der iiie 


occaxjon 
maar Sey d ie Geo cal Spclety, of Paris. This 
Sirpa a geographical ons will take a prominent 
place in April, 1881,'at capital of the French co in North 
Africa, Much will be heard of the'T: n, itis ex- 
poser werk will Be ber on a scale th the desert on 

this occasion, The nominafion of took place 
apis. the ‘wish of the Cóuncil of the Sóciefy, who had 
queue d Their oe M. Baillon, the antHor of the 
otanical Lici-crary. The ent'of M. Chauvean is 
considered as à protest against the Haeckelian tkndentles of the 
committee and a revival ofthe old Montpellier vitalist opinions, 
At all events, it has created some sensation... vixi 


The for 1880 will take place in, Rheims, as usual in 
the month of August, and is sure to bo attended by a number of 
Great preparations dre being’ ns the local 


iden cime um cerea ets 
city. Po Wia ER 


, t aJ. 53315 





SPECTROSCOPICAL OBSERVA TIONS “OF 
SHOOTING, STARS (03° | 
por. 


OR KONKOLY, of tHe Astro-physical Observatory 
E h contributes an Interesting paper on 
XT Ue T) 
we note the following data :—On July 

ure. edis um on August ‘bight db the Professor 

some t 
ee eae fow exce 

e der of shooting stars a spectrum 
n which very oftén the bright sodium line appears 
Since rae e onori is’ not: al f, 
to the bellet cdosi 


alr w. the 

merenje condensed end renders incandescent. the Te 

con there m be very much (if any 

chloride of sous spend ‘the atmosphere than in lower 
ae i MEN 
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In the 
observed, 
fessor would not deny that the red Ime in question may have 


of some of the July meteors a red line was also 
a blue one was looked for in vain ; yet the pro- 


been a potassium Hoe and that the blue K was simply ked 
on account of its extreme weakness, 
The meteors observed on August Ig and 13 resembled those 


otaeryed in July in alroost aIl details; Thus a yellow meteor of 
e Pea aE which ently origingted 
rakei aes In the of the head 


of this meteor, besides the t sodium line, the lithium lines 


Ri ins In this case was simply a toler- 
us continuous one, without any appesrance even of the 

t um line. 
t roh 46m. Ios. Prof. von Konkoly saw 2 magnificent 
meter in the north-eater sky; It moved very ow its colour 
pistes des diadema Ru raa er; he at 
spectroscope towards it, At the appear- 
goes the head awed tne abdiam lane Doly, DG Gun A ORDE 
of lines were seen in the and blue, of which one was 


recognised es a esium while others were suspected to 
be copper } nea, were ulso two faint lines visible in the 
red. On August 14 several. other meteors were observed with 


the , but only one was seen in the spectrum of 
which a faint red line a besides the sodium line; of these 
meteors several were o e first magnitude and did se show the 


sera lae other ones of a lesser magnitude showed the sodium 
line very brightly besides a continuous spectrum more or less 
brilliant. 


At the same o two stationary meteors were observed : 
one by Capt. von an July a6, at 11b. 45m. abet bey 
mean time (position : ah, om. R.A and 29° o' decl N., magni- 
tude 3); the other by Herr J. Rosenzweig, the assistent at the 
observatory, on Angust 11 at gh. 47m. 1s, O-Gyalla mean timo 
(position : ah. 14m. RA. 55° 18 decl, N., menie 3). 

The total numbers of shooting sters of the tw re- 
ferred in, which were obra ral ac Qi Grills were an follows s= 


July | x 
2 be 2 
” 2 m E y 
August II . 110 
» 12 50 
» 13 50 


35 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Tur Calendar of the Yorkshire College for the sixth session 
{i879 80) ban just been pablithed. It appears this year for the 
frx time in stiff and with the of the Leeds 
School of Medicine makes book of 204 pages aie cote 
in the size:of the calender corresponds with the extension 
of the Coll bibas ee Dew. claas are: an 
nounced for Pune ra ee ae 
7 next. Mr. w. Philp, A., B.Sc, has appointed 
mathematica! and classical tutor, and the College 
have thus been able to for a 


overng! 
stodenta who ate: prepaztag fot examinations of the Untversi 
of London. The Na Philosophy lectures are now 


Heat ; the second year courses, those for the B.A. and other 
degrees, vin, M Heat, Acoustics, Light, Electricity, 
Magnetism, 


that study. 
bal ina are-to be continued, 
d 
Misi ogy, Zoology end Con ematics, Geology and 
ay, Zoology and Comparative Anatomy, Botany, 

ochanical eeu Latin, Greek, French ® 

Ges Oneal and Textile Indus, 
tries remain for the moet as Bot the im n 
subject of Mental and Moral Science has been added, Logi, 


so as to give a lete 
Dm comp 


jects in Literature and 
Junior 


per rri 
The department of Textile 
receive the attention it deserves, P 
located in their new 


their interests have been amply provided for in the tem 
class rooms and in the weaving annexe in pur 
a value of the instruction glven by Mr, Beaumont is 


branches of textile for the esta- 
blishment of & school of dyeing are in an advanced state, In 
the evening classes there are to be courses of lectures on 


Mz. T. EFVXRY PARKER, B.Sc. Demonstrator of Biology 
in the R School of Mines, hes been appointed to the new 
ee ori Biology at Bedford College, York Place, Partmas 
quare. 

pe as a A sii pie 
ment of Technical Education have isgned a detailed 

of mies i WILE Gactanen ed] De BO ie 1556. It, 
embraces a great variety of subjects, in the more scientific of, 
which some eminent men of science have been obtained as 
examiners, Any onc interested in tha mattor will, Do doubt 


ona AY of tbe programe by applying tthe Secretary, 


M. Joes RUM a regulation tending to 
the importance gir othe Congo da Pr b th 
several French educational estab Hahments and to shorten the. 


time assigned to the Nene: thelr esea: 
Much dissatisfaction is felt by teachers and the pud at 
Government to. the sense of emulation, It is ex- 
pected sent to the French Parliament pro- 


poop Fhe 
ing ` de th 
teing supposed retrogra step taken by 





SCIENTIFIC SERIALS 


Annalen der Ph und Chemie No, 7,—In the opening 
paper, on i ‘layers, Prof. Helmholtz studies the 
case where there is a difference of potential at the limiting surface 
of two different bodies, giving, along this surface, what calls 

an ‘‘electric double layer,” as, e.g., when a zinc and a copper 

te, in metallic connection, are a to each 


property, ecordng rng as te temperatures were above or below a 
are seal oa ed of previous data in part 
explained, dés concen CF lat vorne fa Bat ane 
considered to depend on mechanical molecular or 


friction as Kohlrausch has shown to be the case 
with electrolytic conductlon,—A paper by Herr Barus treats of 
the therm n and electric conductivity of steel in. 


its relation to hardening. He shows that the steel bars examined, 
IAT into to pon asa of the one class (the harder) being 
electro- to copper, those qf the other (the softer) electro- 
positive. A simple method of classing steel is deduced from this. 
—In a second communication on experimental determination of 
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the velocity of light in crystals, Herr Kohlrausch finds: that also 
for oblique sections of optically biaxial crystal Fresnel's theory 
of light-motion in fallyi with observation. — 


-of vapours is here the subject of a 
"rtis Plata Ms 
^ er pressure to - 
ing, and let the vapour play over the capillary tube, and partly 
dream into & vacuous cooled space, where it was con 


densed and some time measured as liquid. Herr Meyer 
‘finds, mer alia, that the frictlon of vapour increases with 
ing tem and faster -than that of 3 further, 


effects obtained with a 
Bunsen battery of 1,600 elements, gave him within wide 
limits, a constant He has no doubt that the 
character of light is to bé attributed to the spectra 


of the first order, ALU non-metallic gases, whether 


of the same gases 


Heungeberichis der kinigl. bochesischen der 
Wissenschaften im Prag (Jabrg. 1877 and 1878) the 
owing papers of interest :—On the ric vertebrate 
fauna of Bohemis, by Prof, Anton Fric,—On the recent history 
of botany, by Herr v Celakowsky.—On a new spectro- 
Site dod iy pef EK. V. Zenger.—On the bases of 
aep ape Prof, F. Tilser.—On the fauna of Zabor 
near Schlan, near Rene, and Tremosna near Pilsen, 
and on the balls of Zilov, by Dr. Anton Fric.— 
On the calculation of a 


katadloptric. object glasses, by 

Prof, K V. Zenger. Ijathematoal papera DT 
Emil Weyr.—On some new microscopical end methods 
for the determination of certain minerals, particularly of fel- 
5 if they occur in very minute fragments or sections, and on 
a surfaces 


DET os 
Prague, 


of descent and the “Genealogio der Uizellen," by Prof. Lad. 
the distribution of vertebrates tnfanclent and 
by Dr. Johann Palacky.—On species, 

of a subgenus of Hieracium, by 

Dr. Knat. a new solar piece and on a new pontion 
micrometer, by Prof. K. V. .—-On the triple change of 
generation of plants by Prof. . Celakovaky.—On & new 
surian from the-Itmestone of the Permian formation of Braunau 
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(Bohemia), by Prof. Anton Fric, —On the results of ombrome- 
trical measurements madè in particularly with reference 
to the meteorological net, by Prof. Fr, Staudnicka.—On the in- 
ternetional horticultural n of Amst by Prof. Dr. 
M. Willkomm.—On a theorem of the potential , and on 
steel magnets by Prof, As von Waltenhofen,— On south- 
the - flora, by Dr. Johann Palacky. 

by Frans Zrravy, Gustav 


Gottlieb 

S, Kantor. —New researches on com fluorides 

pide: m 2 E. Veh grossir pn 
€ r. F. v 

tm d E .— Analysis of the Moldau 

water, by Prof. A, Belohoubek, the theory of twin crystals, 

by Prof J. Krejcl,.—On dioxalate of rubidium andzits - 





of 
am with r 08 ee metliod of performing ee 
by se: SH. Son tha combination of chlorine l at 


by R. Preis and B. Raymam,—On the action of iodine u 
the same.—On hobres- béna ié. 


spem, : ci, 
cun tho employment of oxalate lead determining the 
tenor of solution, by F. Stolbe.—On the e quM 
ment of glass tubes for decomposing steam by means of red-hot 
iron, by the same,—-On the Moravian lepidolite, by the same.— 
On the separation of. cesium end otlier adu by. mens of 
by the same.—On the preparation 
didymium and lanthanum free from cerium, by the same. 


Tue Bulletin de l Académis Impériale des Sciences de St. Dicers- 
bourg (tome xxv., No. 4) contains the following papers of im- 
ce :—Obeervation of the 


of Mercury across the 
sun'sdisk on May 6, 1878, by A. Sawitech.—Histologica! re- 
searches on the smaller brain aldea faisin, by A. 
eleneff.—Researches on the Jurassic flora Russia, by J. 
the trritebility of 
. Enumeration 


Th. 
1878, by A, Sawitsch. —On 
Barail obra 


the nitro-compounds of toluol, . . 
communion a Encke's comet during 
1878, by O. 

THE Fer, de hh. 


4 


. of M; Cleve's hplmium are 
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sketches 


Hallstadt Salt Mountain, by Fr. von Haner.—Tra 
from Bosnia leen by Dr. Edmund von Moj 
Another sk 
is acri and a third one, an the route from Vares 
worntk, by Dr. E, Tietze.—On some ammonites from the 


to 
Carpathian sandstone, by C. M. Pan]. 





SOCIETIES AND ACADEMIES e 
e PARIS 


Academy of Sciences, September 15.—M. Danbede i in the 


chair.-The follo papers alates tia Hove a 
Rank tek, with Pentin of the indigo blue 
~ cloths èm in the un‘forms of the French 


army, M. 
hus mares bo eerie Bully utis Cond. 


` Chevreal, - 
nor Prussien blue, nor 


heis able to say is neither 
ultramarina ; it may be from 


this. — ents to demonstrate the com nature 
of pi by Mr. J. er. Phosphorus heated ina 
tube copper gives a shows the of 


vacuum tube, nothing. Fixed at the negative pole in a 
similar tube ves very abundantly a gas which shows the 
V pns of but which is not PhH4. The author 

describes with sodium i &c. 


^. characteristic of his earth a vocis nid Mis 
AU the Mile M A ure and Commerce called 
attention In s letter to the common adulteration of olive ofl with oils 
of different sources, ond desired the Academy to indicate a practical 
means of detecting such fraud, which is very prejudicial to cultiva- 
tion of the olive.—Obserrations of to MM. Bey s comet and Palise's 

— Observations 


Por ae the Faris OL NOH 
of the sun during the secun aee ot tia bos 
coppie iei pidas apa 1 poreeptibls. 
me deih and ts the south sigs game pap ai 

as in the ous quarter). The maximum of 
res rE els 30° and 60° in both hem!) E 
The preponderance a ei grip qeu anie 


part of the group 
d a a eee Cleve observed. --Determination 

nitrogen In nataral waters, by. Bi. Pellet. Ha deriba 
Meng: ail than that given M, Lechartier 
recently.—On the p selon of cupele transforma 
tion of acetic acid into g y by M: Careneryo New 
experiments on the nto eron 


as an 
eae by M; Arloing. He heirs that 


is de- 
MM teat die woe hers dich are don chlor JU of. 


E VIENNA 

Imperial Academy of Sciences, June 19.—The following 
among other papers, were read:—On the products of decom- 
ion from albuminoids through action of oxymuriatic 
etr Horbecrewski,—Researches on the influence of illumine- 
tlon on penetration of radicies Into the ground, by Herr Richter. 
z ador feahi-water fab of Sonthi Amerie, by Dr Sten- 
dachner.—South Japanese er by Dr. Marenreller.—Ob- 
servations of refraction on several summits, by Herr von 
Sterneck,—Fauna of the llas brachio Ime of Sospirolo, near 
of the oolite of Belin. 


jaimocha. 
.Bruhl presented tha first thirteen 
zem i of all antmel-clames.—On some plane 
of the fourth order, by Herr Bobek.— On a direct measurement 
of the work of induction, and a determination therefrom. of. the 


the route from Serajevo to Mostar, ` 


oxymuriatio acid, by | 


spc Prof. P 


plad ana Ruana E ta . 
the behaviour of the bacillus of splenic inflammation under 


extreme low Prof. Firsch,—Researches on the 
mechanical behaviour of the acinns glands, by Prof.. Stritker 
and Dr. S —Researches on the structure of the envelope of 
the Prof, Stricker.and Dr. Unger—Comparative 
anatomy of wood of Ebenacess and Herr 
Molisch, studies on pem by Dr. J —On 
glycyrrhigin, by Dr. Ha some derivatives of di- 
methy. Herr Karlot, —On the struc- 
ture of Lite, Prof, Rumpé£,—On the double forma» 
tion and o properties of chabasite, by Her Becke,—On 


JULI Researches oi the liraworis, by Prof. Leitgeb (treat- 

ing of * Anthoceroteæ”).— On the cause of excitation of 

on contact of heterogeneous métals, by Dr. Exner.—Studies an the 

development of ferns, by Prof, Led .—On the distribution of 

arsenic in the animal arganism after $ 
Pen hes aks ay Her to a 


henols and aromatic acids, by Her S 
—Geological observations in the region of 


Olympus, by Herr Neumeyer.—Ditto 
south-west of the Peninsula of 


&c., 
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THE GREEN WI CH ME TE OROLOGICAL 
. . OBSERVATIONS. 

Reduction of Greenwich Meteorological Observations: 
Barometer, S WE Air and Moisture Thermome- 
ters, 1849-1 and Earth Thermometers, 18471873. 
Made at the Royal Observatory; under the Direction of 
Sir George Biddell Airy, K.CB., At gnome- Rom 
(London, 1878.) 

AS important contribution has ‘recently been mds to 

: the meteorology of -England by the Astronomer- 

Royal in the issue of this volume, which contains elaborate 

discussions of the photographic records af the berometer 


from 1854 to 1873, of the photographic records of the dry- |’ 


bulb and wet-bulb thermometers from 1849 to 1868, and 
of the eye-observations of the thermometers whose bulbs 
are sunk £o different depths in the ground from 1847 to 
1873. The photographic-apparatus and the details of the 
instruments and their: mounting are ‘fully described, and 
the methods for the reduction of the photographs to num- 
bers, and the- discussion’ of the results, are explained at 


There-can be no doubt that in-these:twenty years’ 
averages we have the closest’ approximation to. the mean 
, monthly diurnal inequality of the barometer, in other 

words, to one of:the prime.factors of the metearology of 

Greenwich. Of-special interest are. the results for the 
warmer months of the year, which class Greenwich among 
the places in middle and higher latitudes; whose climates 
are more or less continental in their character—these 
mote special features being the occurrence of the fore- 
noon maximum as-early as 9 A.AL, and a marked diminu- 
tion in the amount - and. amplitude of the morning 
minimum. The’ almost strictly -local character of the 
diurnal phases of atmospheric pressure, as disclosed by 
- the observations at Greenwich, is seen from the occur- 
rence of the A.M, maximum an hour earlier at Kew, where 
also the £a minimum becomes still less pronounced 
than that of Greenwich. On the: other hand, at 
Falmouth, the A.M, minimum is much the greater of 
the two daily minima, aid the A.M. maximum 1s delayed 
from two to three hours later than at Greenwich. Hence 
the true value of the Greenwich results can only be 
appreciated after a comparison has been made between 


them and the results obiaméd, from other meteorological 


observatories. ; 
An extremely interesting dlscisdun has been carried 
out, showing: the relations between the diurnal inequality 


of pressure and the different directions of the wind for | 


the months, The results, while, showing the double 
maxima and minima, show also in every case that the 
diurnal curve is thrown up or down, sometimes very ¢on- 
siderably so. The reason for-this uptilting*of the curves 
or the reverse, is readily seen if we refer the phenomena 
to the European storms which affect the winds and 
pressure at Greenwich in their eastward. course. Thus 
E., S.E., S., and S.W. "winds, being iri the front, segment 
of storms, are accompanied with a falling barometer, and 
consequently the curves of diurnal inequality of pressure | 
for each of these winds appear thrown down, most so in 
Vor. xr.—No. 518 


c 


525 
case of S.E. winds; whereas W., N.W., and N, winds ' 
-which prevail in the rear.of storms and are attended with 


:a rising barometer, present curves which are thrown ‘up, 


the uptilting with N.W. winds being remarkably great. 
These effects are mos? decided during the stormiest half 
ofthe year.. ` 

` The observations of temperature are discussed with 
‘particular fulness, and the length of time is sufficient to 
‘give curves showing a diurnal inequality of temperature 
such as will substantially represent the curves for large 
portions of the' south of- England, nof bordering the 


i „ača, ete the themometerė are Similarly placed to those 


at Greenwich, . . 

The curyes of temperature for the dificrént winds have 
"also "been "Worked: out with much elaboration, and give 
most interesting results. - We would refer specially to the 
diagram on pege 18, showing the air-temperature curve 
for December, with the diurnal curve for the same month, 
when the N.W. wind blew, from ‘which it is seen that 
while the curve for N.W.. winds has substantially the 
same form as the general curve for the month, it superadds 
a gradual fall of about 4^o during the twenty-four hours. 
On comparing the temperature of the air at midnight with 
that af the. following midnight, it is. shown. that a clear 
sky lowers the temperature considerably in.November, 
December, and January, but raises it in other months, 
particularly. in May, June, and July; whereas an overcast 
sky scarcely disturbs the temperature, so that on an 
average it stands at the same point at the end as at the 
beginning of the twenty-four hours. On the average of 
all months the N.'.wind is the coldest, the S.W. the 
warmest; the order as regards temperature, beginning 
with the coldest, is N., N.E., N.W., E., S.E, W, S., 
S.W,—an order, however, which differs in different 
months. The results.of. changes of wind differ greatly- 
with season ; thus a change of wind from N.E. to S.W. 
raises the temperature .11?*o in January, but only 0?'5 in 
June. 

The. earth ‘thermometers were- made under the super- 
intendence of. the late Prof, J. D. Forbes, and placed in 
position in 1846, the graduation of these thermometers 
having been made by Prof. Forbes himself. The hour of 
observation has been noon, but during 1846-47 observa- 
tions ‘were made every two hours, from the results of 
which “corrections’’ have been obtained for the reduc- 
tion to approximate mean temperatures. The following 
are among the more important results — 








made with a thermometer | jn the perforated wooden box 

protecting the projecting scales of the thermometers is 

51°59. But with the yiew of giving & more exact com- 

ppan Me temperature of the air and that of 
AA 
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the earth, a table (p. 100) of the mean monthly tempera- 

» tures of Greenwich from October, 1846, to December, 
1873, is given. The method by which this table was 
constructed is thus described :— 


“The values for 1847 are the simple means of two- 
hourly observations; those for 1848 are the means of 
y six observations daily, corrected for diurnal 
inequality by application of corrections derived from Mr. 
Glalsher a per ‘On the Corrections to be Applied to 
Meteorological Observations,’ in the PAtlosophical Trans- 
actions for 1848, Part 1. The means for 1849 and all 
succeeding years are found by combining eye-observa- 
tions, taken four times on each day, and corrected 
for diurnal ity, with observations of the maximum 
and minimum corrected by a quanti Voen from Mr. 
Glaisher’s paper) peculiar to the period of the year. These 
eee may be regarded as accurate mean tempe- 
Ta ‘ n 

From this table the annual mean temperature of Green- 
wich comès out as 49°43, beitig 1?'9, 1°°7, 2?'1, 1?'4, and 
I*'I in excess of the earth thermometers from the surface 
downwards. This large excess raises a doubt as to the 
correctiess of the method adopted in calculating the mean 
temperature at Greenwich. Looking at Table 43 we find 
the mean temperature at every hour of the day for the 
month of June, with the number of days each, of the 
"ears for which observations were available for striking 
-the means. On eight of the. years the record was.com- 
plete, and on these years, therefore, the mean tempera- 
«tures deduced by the two'methods should agree closely, if 
the method of calculating the means quoted above be a 
correct one. A comparison shows that in none of the 
months is there any agreement, the extreme differences 

`- being 1?'5 for June, 1865, and o° in June, 1863, and the 
mean difference for the whole eight years, 1*0, The true 
mean—that of’ the twenty-four observations each day—is 

“an all these cases in excess of the other mean. Similarly 
May, October, and January were examined, with resulting 
mean differences of 0°'5, o?*3, and o? respectively. It 
follows that the mean temperatures, which are the most 
important element in the climate of Greenwich, remain 
still to be calculated. 

When this has been done it will probably be found that 
the mean annual temperature of Greenwich has been 
-understated by half a degree, and that consequently the 
mean for the twenty-eight years ending with 1873 was 
5$0"o. This supposition is rendered the more probable 
by applying the noon correction from Greenwich daily 
inequality tables to the mean of the temperature inside 
the perforated box protecting the earth thermometer. The 
mean annual temperature then becomes 50^'1, 

In a large number of the years the third barometric 
maximum, first noticed by Rikatscheff as occurring in 
-certain regions of the globe a little after midnight, appears 
in the Greenwich diurnal curves for December, January, 
and February, less frequently in March, 'and seldom or 
not at all in the other months. The somewhat rough 
method which has been adopted in reducing the baro- 
metric obs@rvations to 32? unfortunately renders the 
evidence furnished by the Greenwich results regarding the 
more refined inquiries of meteorology, such as this, and the 
mean diurnal inequality of the barometer in the lunar 
months, not so satisfactory hnd conclusive"as might have 
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CHEMICAL DENUDATION AND GEOLOGICAL 
: TIME . 
Chesnical fewudation in Relation to Geological Time. 
By T. Mellard Reade, C.E., F.G.S., Past President of 
the Liverpool Geological Society. (London: David 
Bogue, 1879; pp. 61). PIS 
dass little book is made up of three papers: one on 
“Geological Time; ” a second on * The Geological 
Significance of the Challenger Discoveries;" and the 
third on “ Limestone ‘as an Index of Geological Time.” 
The last paper was read before the Royal Society in 
January, 1879, and the others have been read before the 
Liverpool Society, of which the author is & distinguished 
member. Although, therefore, not new, these papers are 
well worth reading, fora vast amount of good solid fact 
is environed by curious calculations, and by hypotheses 
of a highly exciting nature. That is to say, exciting to 
the prosy realistic disposition of modern geology. This 
meritorious work, however, is slightly depreciated by the 
introduction of matter which is not strictly consistent 
with the results of modern research. Nevertheless, on 
the whole, the work may be considered very satisfactory 
by those who believe that doubt is the mother of progress ; 
for all the hypotheses and conclusions in it are the 
product of a geological imagination of the highest and 
most vigorous order, and are of course open to objection. 
In the introduction it is stated that the author, during an 
attempt to estimate the amount of “solid matter conveyed 
annually in solution" in river-water to the sea from the 
surface of England and Wales, hada “new modulus" 
come into his mind, which might enable him to gauge the 
vista of the immensity of past time, or rather to arrive at 
“a minimum limit to the age of the earth.” The result is , 
thus stated: “If we imagine the area of England and 
Wales consisting of 58,309 square miles, to form one’, 
rivet-basin, the delivery of water by such river would be 
68,450,936,960 tons, or 18°3 inches per annum, containing 
a total of 8,370,630 tons of solids in solution, representing 
a general lowering of the surface from that cause alone of 
‘0077 of a foot per century, or one-foot in 12,978 years.” 
Taking the “soluble denudation” of other parts of the 
world into consideration, Mr. Reade considers “that about 
100 tons of rocky matte: is dissolved by rain per English 
square mile per annum.” ‘This he states contains ṣo 
tons of carbonate of lime, and twenty of sulphate of lime, 
&c,, and proceeds: “If, as is generally supposed, the sea 
contains only what is washed into it from the land, and 
we can estimate its numeral contents in tons, we at once 
get a minimum measure of the age of the earth." As 
Herschel states that the ocean contains 2,494,500 billions 
oftons of water, and the mean of Dr. Frankland's analysis 
gives 48'9 tons of carbonate of lime and magnesia, and’ 
1,017 tons of sulphate oflime and magnesia in 100,000 tons, 
it follows, according to the author, that it would take 
25,000,000 of Years to accumulate the quantity of sulphate 
of lime and magnesia contained in sea water, but only 
480,000 years to renew the carbonate of lime and magnesia, 
and the discrepancy is caused by the appropriation of the 
calcic carbonate by mollusca for their tests., The amount 
of visible sedfment brought down mechanically by rivers, 
as calculated for the whole World upon the results of. 
Humphreys and Abbot for the Mississippi, and the 
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estimate is given at six times the amount of the soluble 
matters. This produces over the whole globe an amount 
“of denudable matter equal to 600 tons a square mile per 
year. Going back in all time at this rate, and allowing 
for coast erosion, glaciers, &c., the ten miles of sedi- 
mentary strata must have occupied 526 millions of years 
in accumulation. The author readily disposes of Sir 
. William Thomson and tidal retardation, and his limits of 
time. His calculations are “fallacious through leaving 
out agencies that we know are at work, and which the 
calculations I have submitted bring out in greater force.” 

He.admits that hé does not know how deep the sedi- 
mentary strata are, and it does not appear to have entered 
into his calculatioi that there was from the beginning 
carbonate of lime and sulphate of lime in sea-water, that 
the rainfall must have varied during geological time, and 
that the denudation of the surface has brought rocks of 
different solubilities within the reach of rain. Again, his 
calculations are vitiated by the fact that a vast amount of 
water percolates through many kinds of strata and does 
not come into the neighbouring river valleys, and that 
there are great artesian collections not in communication 
with the sea. In fact, one of the great problems of the 
day is to explain what becomes of vast quantities of such’ 
water. We must leave the author to settle with Prof. 
Geikie all those interesting calculations which are founded 
upon the hard and fast lines of uniformity. 

There are some remarkable statements in this essay. 
Thus Hutton “laid the foundation of our present know- 
ledge of physical geology." He gave us the grand method 
of geological study, but certainly many of the facts were 
well known before his time, and others have had no rela- 
tion to his researches or method. Then there is the 
curious notion resuscitated as “a result of the Challenger 
expedition," that the calcareous portions of the dead 
foraminifera are dissolved by the-carbonic acid in the 
sea-before they reach the bottom. - There are calcareous 
organisms in the red clay nevertheless, but perhaps they 
have escaped. It was a pretty idea that Thomsonian 

myth of the-nymph Globigerina sinking into the arms of 
: Neptune, and falling blushing and nude on to the abyssal 
floor, turned, like Adam, into red clay. But myths are not 
science, though there is a science of myths. In his paper 
on the Challenger discoveries, the red clay is & terrible 
incubus; and the following quotation will show that the 
author’s "physics are sometimes confused :— 

** Now, this lowering of the bottom temperature over 
such i immense areas is í a remarkable and unex- 

fact, and shows that the secular cooling of the 
-earth must be extremely slow, as,to all appearances 
contact with the bottom does not in any case appreciably 
influence the temperature of the bottom water. 
Asa matter of fact the author is wrong in giving the 
Porcupine credit for discovering the great extension „of 
the globigerina ooze, and he is not justified in calling the 
nodules of the red clay peroxide of manganese, for there 
is much iron in them, and he hasbeen misled as to their 
vast quantity. A 
One ofthe funny notions ofsome Scientific thinkers meets 
with no favour from "Mr. Reade, whose geological know- 
lédgeis practical as well a8 theoreticil. They consider 
that because the older rocks contain nothing like the 
present red clays, &c., of the ocean floar, that the oceaps 
have always been in thelr. present positions. “Mr. Reade 


points out that the first proposition is not that proven, and 
the distribution of animals and plants and the fact that 
the bulk of the strata on land are of marine origin ‘are 
opposed to the hypothaais. He very properly waits with 
the rest of the world for the final publication of the 
Challenger facts, and in the meantime enjoys the theories. 

In the last of his papers the author begins by asserting 
that “The geological history of the globe is written only 
in its sedimentary strata." He proceeds to state that 
limestone rocks have been in process of formation from 
the earliest. known geological period, and measures the 
absolute quantity of carbonate of lime in the sedimentary 
rocks, The depth of these he tries to estimate by 
borings | by the cafions of Colorado !! by the denudation 
of Suliven 1!!! by the amount of downthrow of faults and 
the thickness of the strata of mountain masses. In fact 
by every way except the right, one, by the process of the 
gathering section. He considers that one mile is about 
the average thickness of the sedimentary crust, and that 
one-tenth of it is limestone, or 528 feet enveloping the 
globe. On the strength of former calculations, he believes 
that one foot of this universal stone would take 1,139,032 
years to accumulate, or that in round numbers—a million 
or two are nothing in the way of argument—the whole 
occupied 600 millions of years, and this is the minimum 
age of the earth since the first Laurentian sediments. 


-Mr. Reade has given a number of most valuable facts in 


his book relating to water flow and soluble matters, and 
his readers will pardon him for running. a little riot in his 
theories. 





LETTERS TO THE EDITOR 


Colour-Blindness 


THE normal perception of colour, according to the Young- 
Helmholtz theory; depends on the coexistence in the retina of^ 


P simple sensations conveyed to the sensorlum 
are known as primary colour (red, green, violet), 
ur-&ensations are produced by combined action 
ar of fis three Di Yarious ee Dichromic 
ed by Hira of ane of the three primary 

Sg re ee 


NATUXE, vol, xr, 
the most iota] ode 


that the nerve-fibres are not alwa 
ET d d ae the same wave-length, or, 
identical 
ai E. ay a be all dictos, and it is 
$e ce erences are & 
er ti ndnen P fs noticable, ae 
Such a purely personal and-subjective question as whether ail 


quu eya a are similarly affected by similar -waves is, of 
dliealt to determine 5 but at least it {s possible that a 

very Might structu] Vaude dota brc ee hia retina 
Xe ee NUES cce: thee excitable chiefly, let us say, 
D, instead of the 


by the more mpk, rad tho sodium line D, 
wayes of line B 


$28 


In Dr, Pole's typical case of dicbromic vision, the sensation 
-whichis absent is the middle one, and the two existing sensations 
are not both identical with those in normal eyes, but have their 
meximom impressions produced by vibrations whose rates are 
nearer together, so as not to leave the retioa insensible to the 
middle of ‚the, pm, His p colour corresponds 
‘with the sodium line D, ‘which is enfus a rU him, 
and ‘hik -short-wave - primary is probably ; green light, 
accordingly, causes very little sensation, or will ap 
or bluish, as its vibrations come within the scope 


of the two üg sets of nerves, . 

Tt appears to me, à $7ier?, that it is not unlikely, in the case 
of the tbeénce- of the intermediate (green) n, that the 
other tyro sensations should become approxi so as to be 


of. communication with the external world the more readily 
ere ethane df leidas] A ference the colour 
in divi in the primary 
Boe satisfactorily to remove the a violence 
done fo the facts of dichromic vision by the Young-Helmholtz 
theory, and ‘to, accord with all other evidence of the physical 
basis of perception of colour, — - H. 
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Prof, Mivart on “Tails” 


* In the Davis lecture (NATURE, vol. xx. p. 509), Prof, St. George 
Mivart remarks that use their tails ‘tos certain extent 
1n their long jumps.” may either mean thet the tall is used 
as a balance to the fore-part of the body—as, of course, is the 
caso—or as a means of Tho laiter is tho natural 
inference to be drawn from the sentence, 

The belief that thus actively employ their tails is of 


wide extent in Auitralis, bct a residence there of over three 
principally bush, so thoroughly convihced me that 
the was erroneous that I think I am justified in challenging 
the Professor, if I have not misinterpreted him, to give the 
evidence on which his statement is based, : 


As we have rec h photographs of a galloping 
horse (osde Field, June 28, 1879), eye obser where move- 
ments are rapid, are not to much ; but still, as I 
have seen many hundred kangaroos pass at and heve 


almost at- the same moment as do the feet, the whi 
zn of the animal ‘would be altered. The tail would have 
be brough t down rapidly, liko a riding whip, whilst the upward 
r ong leaps and the 
mu that D Kie bin Imba, only fhe fert tonch the 
ent the portion of the tau that alone could em- 


n a'a would be the 


feet to rest on the same 
. "With the 


D 


attrition. 
if r evidence is it is to be found in the tracks: 
left by kangaroos, Wallaby; as, that have travelled e 
send, mud, c. There is seldom to be seen the mark of a teil, : 
and then *4 &grare, . The tendons of the tall are an 
t against its ily tm leaping for those on the upper 

are twice as powerful as those on the under 1 


that it has been suggested to me thit 
thh.remark ábout kangaroos making 
grasă night Jead to the motion that 


Os ptem ee LA E. H. 
Beckenham, Septembér 29 
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Ix Prof, Mivart’s interesting lecture on ''Tails" tho, state 
ment occurs that ka ‘make use of their tails.to a certain 


extent in their long jumps.” This I believe to be an entite mis- 
apprehension. Ne doubt the massive tail of a suggests 
as poms bison ge ope eg out by. the very 
obvious em: t of its tall by the animal in almost al! its alow 
when i ity on the ground. In leaping, 

at an angle which raises 
sandy flats about the 

ve. often-affotded me, the 
that the tail touches the earth 
y, probably when the balance 
not maintained, I have traced the 


; 
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wiesen 
within sight of me at 
bird, w 


of a kangaroo, w. 
: Pappea to cik the tinck 
me to com the 


ERE 


‘on a surface capable of taking a -perfect 
the bird’s foot. The rock kangaroos leap- in 


preherision on this poin ilm We sco Nee 
‘ Mannal of Zoology,” edition 1875, p. -580,-that ' : 
à ibonb eui by che 





nin full knowledge - 
on the subject, and nought that I 
meots all ^ The 


- How do makes 

of all thet has been 
have read satisfies my mind 
books tell us the ribs o 


that 2 
and as long as we are 
and oggi moving 
fails. snakes which 
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fastened their jaws (well with t&eth) upon the man's 
removed the little demons, each se 
rately, with some , &nd the wounds bled freely. Bat 
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immediately amumed this figure, and thet began to fly about in 


ds 





Gian ating 
them. I analysed their 
pce erie tp pre iy the former . Tho 
body at B seemed to become for & second, allo the 


upper part 4 to be thrown, not owewa’, forward, 

see AOA ee ne ee ee 

ton, became Tigid, and. Ñ advancing, the animal the 
t N 

of jerky undulations, In fact, making full 

‘the snake swam on land, and its rib legs were of no use what- 


ever to it In : 
a few words about the small snake in the 


Now let me 

jar, and I shall be in a ind sai iro my kens a 
angume locomotion, `As I placed the little 
ceatra (n barmle one) in $ 

and a bit of coarse 

secured It by an elastic band. A day or two after, I was much 
surprised to find my mako gone, and more so to find the muslin 
band and elastic intact. T No one had touched the fes, fora 
wholesome dread of snakes existed in the house, but yet the little 
animal had dis On closer examination E it 
coiled eutríde the neck of the par below. its Hb, and between the 
dl cp d 





How did it get there? p 
Deeply interested, I replaced the snake in the jar, and 


fully watched its attempts to resume its strange position, I 
found it had no difficulty in ascending the side E the jar and 
cea on ia tai, and its movemen mador so pyas 
directly upwards, at more 

closely, J sars the snake distinctly te the glass, ab- 
dominal scales creating a vacuum exactly the pedal scales of 


e 

s doubt of i, and I 

te satiafied as to how makes get into the strange localities 
they are found out here, and which I 


and about four feet ie 
the thatched or tiled roof. 


at con ook DE or 
obras often are [onid colled. up 


one 
a 


x 
“managing in ds put How di i 
roel cf'an d ot with smooth mnd*yalls? 


found ibam oul wp on my books 


ta thaniy ane of a MEC te ana 
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haunt for those who frequently refer 
oe Hor the cobra get into the double roof of my 
ead Fagen wife out of her wits by to 
P her How did acte get ato fhe sors 
9 my wifes drest which washanging tiwo foet 
on a wall peg? * 
_ I believe terrestrial snakes move in one or other'of the follow- 


sign tm plane yy menna of ie rb lege ; tg. 


the bot 
Sei, aa they rapid, almost invisible, sinnous 
pared nore movement, as Lae f Water ag. the rat 





hooks: a rather 


me note 


nhu for make immediately seized froggy by the 

ome . nose, the animal. desperate attempts with fore and hind- 
legs to-sheke it off, but all in vain. AIL while the process of 
derat Gh as passer erie ira nr ms 


was slowly but 
by a sort of und oe 


the new hold on 


against 

were violently convulsed, then they disap 
repe Ap Gas ay Cee A 
rubbed his lips against the sides of the 


com: 


the opportunity with pestoU pit mpeted on dicanang my 

own terms, w after same demur, were 

selected one man tho other remaining with the ad 

offered him the ch: of accompenying me, either in his 

only, and a bare head ; or with his and a 

chose the latter costume, soon collet aad Seon behets 

me all but naked. J satisfied myself that the ee could 

a ly conceal a meka, ee whence the 
could, or would’ be uced, to 


make, but here again the snake-charmer overdid his perform- 

the chicken’s neck with his finger and thumb, 

the coop, he immediately Tulsed it, and 
by all Hindoos : 


KS a 





poor animal dead. If it hed been struck by the 


chicken for his dinner, I said I could not of allowing him 
to eat a animal, and so ordered it to be buried. 
Having received their bakhsheesh,eboth men asked mà for 
some brandy : as, at the moment, there was none in the hi 
tod taling them to, one pointed to a lange bottle of matumied 
tincture of ginger which was standing in the sun, and asked what 
it was, On my telling htm, both asked for some, so,Í bade them 
sit down, and po a mouthful down each gullet. The one: 
e of them, 


| is as follows: the 
the sngke's mouth only, 
and remains adherent to the extremity of the teil. As the animal 
the caudal extremity of the skin is inverted, thet is, 
and so the on, and is completed by 
through the mouth of the skin; thus the 
e abandoned skin is directly o ite to the 





A Plague.of Rats 


I HAVE read with great interest in NATURE, vol. xx. p. 65, 
a note of Mr. Orville A. Derby’s on plagues uia dn Bazi 
of 


Aida Valid cud 
Eau th M 


life, when they are 15-45 fears old, and then their fruits ripen 
in astonishing . is causes an enormous multiplication 
woods, animals rather rare commonly ; 
and at the end of the same or the of the next year, 
these animals have finished with their bod, bud are:then obliged 
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ves seem to do with the fruit of the bamboo. 
in 1869 or 1870, when I lived 
i of the provmce 
at once and died afterwards; and I had it 
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Soler Halo 


On Monday, September 22, about 12 o'clock, on the coa:t at 
Burnham, Somerset, my little boy called my attention toa 
clearly-defined, white circle, of which the zenith might be 
centre; onghe southern side of the circumference wes the sun, 
above w. were the arcs of two other circles, one of which 
was flattened. They united at a small distance above the sun, 
and 
Mes jouer thie large white circle pere two rather 
oval-shaped also jc colours. _ The 
ap ird gei cit d » _ G, MAPLETON 
Rectory, Weston-super-Mere, September 23 
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CHEMICAL ACTION 
WHY are the properties of bodies so profoundly 
modified by the action called chemical? Why do 
certain bÓdies only act chemicall 
What exact meaning is to be attich 
“ chemical affmity ? 

These Te and questions such as these, have 
engaged e attention of chemists since chemistry began 
to be an exact science. 

The ucts of, chemical action are innumerable: 
chemi science is encumbered with & multitude of 
compounds, and each day additions are made to the 
number;-but no theory of chemical action has 
d been broached which suffices to explain the known 
The consideration of the initial and final distribution 
of matter in a system upon which chemical action is 
exerted, has almost entirely engaged the attention of 
chemists, to the exclusion of the study of the course of 
chemical the conditions modifying this change, 
and the nature of the force which causes the change. 

The molecular theory of matter furnishes us with a 
fairly complete answer to the question—Wherein consists 
the essential characteristic of chemical action? 

Chemical action, says this theory, results in the pro- 
duction of new molecules, mechanical action results in 
changes in the rate of motion of existing molecules. 

But why are new molecules formed only when certain 
bodies are brought into contact and not when other bodies 
are placed under similar conditions? ; 

Because the first substances exert chemical affinity upon 


upon one another? 
ed to the expression 


“one another, whilst the others do not. 


But what is chemical affinity? ; 

The expression affinity was originally used to denote a 
resemblance between certain substances which exerted an 
action of some kind upon one another. But when the 
study af chemistry advanced, it was found that those bodies 
which most readily exerted mutual chemical action, were, 
as a rule, unlike in their chemical habitudes. 

The expression affinity was, however, retained to 
express the fact that one body exerted chemical action 
upon another. This affinity could not be measured in 
terms of any unit, hence chemists were content to draw 
up tables of relative affinities. These tables were for the 
most part based upon qualitative reactions, and supplied 
merely empirical information. 

In the year 1780 Bergmann formulated a general theory 
of chemical affinity : the main points insisted upon by 
Bergmann were, that the affinity between two bodies is 
independent of the masses of the bodies brought into 
mutual contact, and that the value of this affinity is con- 
stant under similar conditions, Bergmann further supposed 
that the relative affinity values of various substances may 
be empirically represented by the amounts of these bodies 
which mu y combine together: thus in the formation 
of a series of normal salts, the affinity of the acid is 
greatest ong to Bergmann, for that base, the 
greatest amount of which is taken up by the acid. Con- 
versely a base has thé greatest affinity for that acid which 
combines with it in test quantity. 

The latter part o ’s theory could no longer 
be upheld when the atomic theory of Dalton had intro- 
duced clearer views concerning the quantitative actlon of 
chemical substances upon one another. But the atomic 
theory was mot opposed to the view that the affinity 
between the bodies is independent of the masses of the 
bodies brought into mutual contact. 

In the year 1803 Berthollet published his theory of 
chemical affinity, a theory which was essentially opposed 
to that of Bergmann. The French chemist said that the 
chemical action of one substance u another is propor- 
tional to the mass of the acti y and to its affinity for 
the second substance. Berthollet thus considered not only 
the affinity of one body for another, but also the masses 
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of the acting bodies. He furth&? took into account the 
physical conditions under which the chemical change 
proceeded, inasmuch as he regarded chemical decomposi- 
tion as not completed by chemical affinity alene, but by 
affinity aided by cohesion and elasticity. ' 

Upon Berthollets view of affnity, the affinity of an 
‘acid was greatest for that base with which it combined in 


smallest quantity; and a substance with small affinity 
for the constituents of another was nev capable 
of ecc penne that other, provided a sufficiently 
mass of first was employed. ; 


No important eral of chemical affinity has 
been ded since add of Berthollet ; chemists 
have now favoured his views, now the views of Bergmann, 
the preponderance of opinion inclining generally towards 
nee Y of the is fend chemist. ee 

e year 1867 a most important er. es sur 
les Affinités chimiques," was published in Christiania by 
Professors and Waage. This pa 
supplemented by a second communication 
few months by the same authors: the general of 
chemical has been also materially advanced by 
three publications made by W. Ostwald. i 
on to the present year, and entitled “Volumchemischen 

tudien.'' 

These papers undoubtedly mark an epoch in the deve- 
lopment of chemical theory, presenting, as they do, the 
beginnings of the application of mathematical reasoning 
to the facts of chemistry, and furnishing, likewise, new 
methods for solving some of the more intricate problems 
presented to the chemist, 7 

Guldberg and Waage consider specially the influence of 
mass upon chemical action. In the general equation 
A+B = A 4 B, where A’ and B t the new 
substances formed by the mutual actions of A and B, we 
have two forces at that causing the formation of 
A’ and Z', and that tending to re-form 4 and J; for any 
-~ given stable condition of the system 4, B, 4’, &, these 

-two forces are in equilibrium. The’ force causing the 

formation of A’ and J increases proportionately to the 

coefficient of affinity of the reaction, and is also - 
dent upon the tities of A and B present. If the 
active masss of A ond B (that is, the masses of these 
bodies t in unit volume of the reacting system) be 
derioied by P and g respectively, and the clent of 
suy by d then She fore is represented by the expres- 
sion kpg. : 
E Geta ie also be regarded as representing 
Hase of A and Ð, transformed, in unit time, into 
‘and Z. 

By a similar method the ion # £'g'is arrived 
at as ting the force which tends to bring about 
i x reformation rn The we ibrium 
the system is that fg = ` g 

pgg g be entally determined, the proportion 

k: Æ can be cal and hence the limit of the reaction 

for each initlal condition can be determined. 

Guldbergand havea eio wiser biker a 
to a number of ial cases ical decomposition, the 
more im t of which are decomposition of carbonates 
of the alkalia by barium sulphate, hnd the reverse action 
formation of ethylic acetate and water by the action of 
alcohol upon acetic acid, division qf a base between two 
acids, decomposition of hydriodic acid in presence of an 
excess of either iodine or hydrogen, &c.. 

Those actions which consist of two parfs—the direct 
and the reverse chemical especially adapted 
for the study of the influence of mass. This class of 
action is by Guldberg and Waage as com 
while those in which—by the removál from the sphere 
action of one ‘ef the products of the first part of the change 
or by other means—the reverse action is not accomplished, 
are regarded as incomplete. The combination of hydrogen 
and oxygen, for instance, to form water, is but one phase 
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points the force acing Tema 
and 2 is supposed to 


reverse action whereby 4 and B are reformed. 

Guldberg and Waage consider in detail only the action 
of mass as influencing the force of chemical affinity, but 
they also recognise the existence of secondary forces due 
to the foreign bodies present, £4, bodies which do not 
directly undergo chemical change during the reaction 
under consideration. Among these foreign bodies isto be 
placed the liquid in which the salts are dissolved whose 
Uit ths donee of düuDoó E His rene ng liquid 

e ution 6 i iquids 
exerts an influence upon the course of a chemical change 
is witnessed to by many well known facts, 
tive measurements of this influence are not, 
pumerous. 

If a molecular ion of chemical action be 
adopted, we should expect to find a marked difference 
between the modifying influence of physical conditions 
upon a chemical occurring in a dilute and the 
same change occurring in a more concentrated solution. 

In the former case, where the molecules o€ the reacting 
bodies are comparatively widel ed from one 
another by those of the dilnent, where possibly a 
amount of energy of motion is associated with each e- 
cule, one might expect that small disturbing influences 
would produce a marked effect upon the course of the 
chemical change. And such an effect is produced by 
small changes in physical conditions. 

As one result of experiments in which I have been 
engaged for some time, I find that when a dilute solution 
of strontium chloride is mixed with a dilute solution of 
sulphuric acid (the molecular proportions being as 1:3 
or I : 4), the amount of strontium sulphate produced in a 
shorttime—thirty to sixty.minutes—is very de- 
pendent upon such conditians as the manner in which the 
two liquids are mixed, the smoothness or roughness of 
the vessel comaning We solutions, &c., &c. Similar 
results have been obtained in measuring the reaction 
poseen barium chloride and potassium oxalate in dilute 

utions. 


uantita- 
owever, 


But however a special chemical decomposition may be 
influenced eye hysicàl'conditions as mentioned, 
or by such physical conditions as temperature, time, &c., 


it seems very probable that each chemical molecule is 

of a definite coefficient of affinity. The re- 
searches of Guldberg and Waage, as also those of Ost- 
wald favour this view. — * 

The law of mass “action formulated by the former 
naturalists does not permit of determinations being made 
of the coefficient of affinity of any substance, but of 
the ratio between the cients of two substances. Ost- 
wald also does not attempt to do more than determine the 
relative affinities of substances. =’ i 

He confines himself especially to the neutralisation df 
acids by bases ; from his results he deduces the probable 
conclusion that the relative affinity of an acid is & fixed 
number in dent of the na of the base acted upon, 
and ind of tem The relative affinity m 
however, a function of the absolute affinity which is itse 
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probably influenced by temperature, pressure, and nature of 
the base neutralised” Ostwald’s researches show that the 
affinity exerted between an acid and a base may bere- 
panded as the product of the specific affinity-constants of 

e acid and of the base; #4.,as made up of two parts, 
one of which is dependent on the acid and the other on 
the base. ` 

The connection between chemical structure and affinity 
is touched upon by-Ostwald. His numbers show that 

_while the relative afinity of acetic acid is represented by 
about 1'3 (nitric acid = 100), that of monochloracetic, 
acid is re by 7, that of dichloracetic acid by 
~33, and t of trichloracetic acid by 80, Similarly, 
the entrance of oxygen into the molecule of an acid in- 
creases the affinity, while the addition of CH, decreases 
the affinity." : 

The importance of the results, a very short sketch of 
which I have endeavoured to give, cannot be overlooked. 
We seem ap the time when exact knowled 
will be obtained of that mysterious force, chemical ath- 
nity; but before this exact knowl is attained, much 
work remains to be done. Not the ieast of the benefits 
bestowed upon their fellow chemists by the three natu- 
ralists whose papers I have mentioned, is that they have 
directed their attention to a branch of chemical science 
which, although it presents great difficulties, yet promises 
results of the most paramount importance to science. 

Cambridge, August M. M. PATTISON MUIR 





NOTES FROM ICELAND 


URING the last three weeks the writer has travelled 
over between four and five hundred miles of country 
in Iceland, in the course of which various facts have pre- 
sented themselves which may interest some of the readers 
of this journal These ' Notes” are necessarily desultory, 
because the main facts connected with the natural pheno- 
mena of the country are so well known that the most we 
can do is to supplement some of them. 5 
Submarine tion off Cape Reykjanes: —The only 
eruption recorded in Iceland during the present year took 
place off Cape Reykjanes on May i near the Geirfu- 
ker island, thirty-two miles from land. It is described 
y a farmer named Gutmundsson, living near Kirkjuvogr, 
and his account of it is published in the Hetiérigatstind: 
for June last. Smoke appeared from the sea on May 30, 
and on June 1 it was carried inland by a west wind. For 
thirteen or fourteen .days it was difficult to navigate the 
sea about Reykjanes on account of the smoke, and just 
before it cleared off, ashes fell on the coastlands. An 
appearance as of fire was also seen out at sea. This is 
positively all the information we possess concerning this 
eruption. It is sufficiently meagre, but the district about 
Cape Reykjanes is very thin y populated. The road, or 
is carried over a lava-stream, and is one of the 
worst in Iceland; the houses are few and far between, 
and the keeper of the lighthouse told us we were the only 
yisitor he had seen this year. It is probable that volcanic 
phenomena often pass unnoticed in a country which is so 


thinly peopled, that with an area one-sixth than 
that of Ireland, the population (72,000) is less that 
of Norwich. Submarine eruptions have more than once 


previously taken place in this district ; small volcanic 
- Islands have been raised above the level of the sea, and 
have sunk again, leaving dangerous reefs. At Cape 
Reykjanes (hence the name) ,there are numerous hot 
gs which deposit silica, and which are therefore of 

e same nature as the geysirs. ‘Fhe springs rise through 
beds of highly decomposed tuff ; large quantities of steam 


are emitted, and the soil in the vicinity is so soft that ie 


is necessary to carefully choose one’s footing. Pools of 
e 

1 The results of ard als) thoss of Guidbeag and Waage; are corro 

borative of those obtained by Dr. C. R. A. Wright in a paper pubished in 

the Part, Hag., December, 1874. 
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boiling blue mud (like the maccadsde near Girgenti) are 
also found in the vicinity. 

Craters of the Eruption of Hahl qf derum ^1878.— 
Last.autumn we gave an account in journal (vol. xviii, 
p. 596) of a visit to the scene of the new eruption, which 
took place about four miles fróm the principal craters of 
Hekla at the end of the p ing February. The obser- 
vations of Herr Nielsens, a m t of Eyrarbakki, and 
of Prof Tomas Hallgrimson, were also recorded. The 
former has just communicated to the writer the result of 
certain measurements of the principal of the new craters, 
which he made a few months ago. "Threeofthecratersin ` 
the centre of the group were measured. The form of the 
first is that of a funnel, 100 Danish feet! in diameter. A 
good deal of steam issued from the bottom of the crater, 
and prevented the depth from being accurately determined, 
but it appears to be about 150 feet. The second crater is 
of horseshoe form, the straight wall Joining the curve of 
which, is y vertical. The diameter increases as it 
descends, g at the top about 30 feet, and at the bottom 
5o; p e Enid 50 oe LS third crater is of 

e sha a ogram, 40 feet long by 30 broad, 
and 40 feet deep. The walls are perpendicular. No lava 
issued fram the second and third of these craters, but 
quantities of ash and pumice. The greatest quantity of 
lava flowed from the most southerly crater nearest to the 
summit of Hekla. The approach to this is very difficult 
on account of the extreme jaggedness of the lava. The 
whole field of new lava appears to be covered with an 
innumerable quantity of small craters, but a closer exami- 
nation proves that they have been produced by the molten 
lava beneath forcing out portions of the upper solidified 
crust, at places where snow or water caused the genera- 
tion of large quantities of steam. Most of the real craters 
are split in twain, and the sides are lined with incrusta- 
tions of common salt. 

A few weeks ago Miss Thora Pjetirssen, of Reykjavik, 
ascended Hekla, and reports the appearance of steam 
from one of the main craters ; last year when we astended 
the mountain no trace of steam a from any one of 
the three main craters, the most recent of which was 
formed in 1845. Hekla only enters into eruption at long 
intervals of time. 

Slight shocks of earthquake are common in the south- 
east districts, in Guldbringu Sysla and Rangarvalla Sysla. 

CHmate.—The presence of jokulls covered with per- 
petual snow; of the Gulf Stream, and TA ene rene 
tend to make the climate of Iceland very variable an 
subject to sudden changes. On August 20, when we left 

n tangay ie npe De aland the NU was 
as hot as during an English mid-A day; later in the 
day as we passed the Geitlands felt moos icy wind 
bore down upon us with great force, and again towards 
evening when we entered the northern end of the Thing- 
vellir valley it was warm and summer-like. During the 
course of that day we experienced a difference of more 
than 100° F. Again on August 30, at Eyrarbakki, on the 
south coast, N. lat. 63° 65’, the thermometer, at 6 A.M. 
stood at —1°R. 29°75 F., and a crust of ice had 
formed on all exposed water. At 10 A.M. a bright hot 
August sun was shining and the air was still At 3 P.M. 
rain and violent wind occurred, ahd towards evening it 
again cleared up. Erequently the wind drops suddenly, 
and a complete change of weather may take place in the 
course of a few hours. The summer dn been unusually 
dry and warm, but on August 31 the weather to 
break up. On that day we travelled from Eyrar i to 
Reykjavik by way of Reykir (in Olfusahreppr), and we 
shall never forget the difficulties of crossing the Hellis- 
kard, a low spur of the mountain Hengill The whole 
tract is either the living palagonite rock, or detached 
fragments heaped together in confusion. Hence it is 
only possible to proceed at a slow space. A violent wind 


.! One Denish foot = 1'125 English foot. 
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swept over the face of the mountain, driving the rain in 
almost horizontal sheets along the surface. From time 
to time mists floated over the mountain, and it was 
bitterly cold. . 

Tæland a Meteorological Station.—lf Iceland were 
connected with the Fatroe Islands, and with the 
north of Scotland by leat, there can be no doubt 
that it would form a valuable meteorological station, 
although from the various disturbing influences the effect 
of which would be comparatively local, such as the jokulls 
and the various local currents, such a station would be 
less valuable than would be afforded by a vessel moored 
600 or 800 miles out in the Atlantic between Ireland and 
Newfoundland, and in telegraphic communication with 
the central office in London. 

RM CER ed of Iceland.— Great quantities of drift wood 
are wn upon the southern coast of Iceland. It is 
said to be chiefly fir, and it is asserted by some to come 
from Siberia by an arctic current, and by others from 
America by the Gulf Stream. We noticed that the coast 
between Grindavik Star and Cape Reykjanes was far 
more thickly strewn with drift wood than the coast more 
to the east in the neighbourhood of Eyrarbakki. As the 
Guif Stream impinges on the south-western peninsula, it 
would seem that it must therefore be the chief source of 
the drift wood. The trees that we saw were torn up by 
the roots, and they were completely blanched, and in 
many cases riddled with holes by some species of borer. 
A portion of the skeleton of a large whale was visible 
on the shore near Grindavik. 

Improvements in UNE the year which has 
elapsed since we last visited Iceland, several very marked 
improvements have been set on foot. In no respect is 
this more conspicuous than in the case of the roads. A 
few years ago a writer made the assertion "there are no 

in Iceland," At the present time road-making 1s 
making great progress, and many scores of miles of 
excellent roads exist. Gs course we mean such roads as 
alone are possible, without great expenditure of money 
and labour, in a country which is one vast volcano. 
Driving roads are impossible, but excellent pony roads 
are being constructed, and will greatly facilitate despatch 


of business and intercommunication. The first bridge in 


we could then see, by the theory of probability, whether 
the coincidences with ratios of comparatively small num- 
bers are more numerous than we ought to I 
began this work about a year ago. The calculation and 
discussion of twenty thousand fractions will necessarily 
take some time. e following simple ratios, however, 
which I have found in the iron- I eve to be 
worth recording. I may say that J have gone only through 
the seventh part of that spectrum as yet. The first 
column in the following table contains the corrected wave- 
lengths of iron lines as given Pr iien If these 
numbers are multiplied by the fractions given in the 
second column, we obtain the calculated values of other 
iron lines. The observed values and difference are given 
in the fourth and fifth columns. 
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The differences could of course be reduced to one-half 
by throwing part of them on the possible errors in the obser- 
vation of the wave-lengths given in the first column. It 
is to be remarked that the intensities of the iron lines 
which fi in the above table are as a rule very strong. 
Thus all but three of the lines have an intensity of over 
six attached to them in Watts’ Index. 

The following table contains a set of iron lines, which 
can be arran as harmonics of a fundamental vibration 
whose wave-length is 0°018694765 of a millimetre. 

The table is arranged according to the pattern of that 
given by Prof. Stoney for the hydrogen lines. 

















Iceland ees to be AKT TN inus cross the á - 

Olfusà, and materially help to establish a er commu- beerved 

ed between the e iud the west, A second bridge ware ous lala aR cl Differences. 
is to be thrown across the Thjorsa. The Bie li Be 

in the island was erected a year ago, and the light- 

dues paid by ships at the port of Reykiavik have already 6231 dy x 18694765 = 6231°59 + oo 
almost paid for {ts construction. There is some talk of 5498 dr X 18694765 = 5498-46 *otl 
founding a school of farming at Motrudalr in the north- 5193725 ae x 186947 05 a 5193 39 + 0°26 
west, and a law school in Reykjavik, where a divinity 5057 2 4 x eL = 395 a - dud 
school and a medical school already exist. In Reykjavik 4919. ES tede = 49 A aes 
new houses are being built; there is a proposition on foot i = x 186947°65 = 4064'1 ae 
to build an hotel, and a new house for the Althing, which 





now holds its biennial meetings in the Latin school. 
Hafnafjord and Eyrarbakki are flourishing little ports; 
Akureyri does a fair trade in shark Lver oil, and in ponies ; 
and the Krisuvik sulphur mines appear to be good 
ing order, and to yield a rich product. 
Reykjavik, September 2 G. F. RODWELL 


I have included the forty-fourth harmonic, because 
Thalén gives 4248:8 for the observed value of the wave- 
length, which reduces the’ difference to zero. I must, of 
course, complete the investigation before I can definitel 
say in how all these coincidences may be due to acci- 
dent. On the whole, as far as I have hitherto gone, tho 
result does not seem to be decisive in favour of such a 
simple connection between the wave lengths of different 
lines. The true law of the distribution has not yet, I 
believe, been found, but harmonic ratios may take a 
secondary part. ARTHUR SCHUSTER 


* ———- 
OUR ASTRONOMICAL COLUMN 


PaLISA'S CoaxT.—The following elements of this 
comet have been calculated»by Mr. Hind from the first 
Pola observation on August 21, one at Leipsic on August 28, 
and M. Henry’s observation at Paris on September 11:— 





ON HARMONIC RATIOS IN THE SPECTRA 
OF GASES — , 


PROF. G. JOHNSTONE STONEY has given in the 
April number of the PAi7. Mag. for 1871 some remark- 
able ratios of the wave-lengths of three of the hydro- 

n lines Prof. Soret and Mr. Lecoq de Boisbaudran 
ie also given several similar ratios, and I have found at 
various times a great many. It is, howeve?, impossible to 
decide, without i hatougli discussion, how ed of these 
harmonic ratios may be due to accident. possible 
fractions in a given spectrum ought to be calculated, and 
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Perihelion passage, 1879, October 42871 G.M.T. 


o 4 
Longitude of perihelion... ...'201 4I 52°8 | Apparent Eq. 
a ascending node.... -86 54 M ugust 31. 
Inclination |... .. 6. 4 7h 2 
. perihelion distance... ... 9" 
E j Motion—direct. 


Positions deduced from these elements for midnight at 
Greenwich are :— ! e 
Log. distance Log.distance 


Ris North. from Earth. from Sun. 
h. m. 5 D 
Oct 2 .. l4 IQI 22 31 0'2044 9°9985 
Zw 235 21 30 
4o c ATQ... 20° 30 02072 99985 
es — Sa 1 
à e. — 863 18 2 o'a106 99987 
i ens oc 404 17 28 
(B — 444 16 27 02144 99995 
9 .. c 453... 15a 
IO .. — 522 I 0'2187 00008 
II — 55'9 H 28 
1a 14 59:6 .. I2 30 .. 0'2234 ... 0'0027 


ht ascension is 242? 40' and the 
e comet setting in London two 
and a quarter hours after the sun; the intensity of light 
is then somewhat greater than at discovery, so t 
observations may be expected till about & month after the 
perihelion passage. i 

NEAR APPROACH OF COMETS TO THE EARTH.— 
UM the cases of close approach of comets to our 

lobe there are two in which we are able to fix the actual 

egree of approximation with certainty, the orbits at the 


On November 4'5 the 
declination 7? 6' south 


^times having been determined with great precision. The 
first is that of the comet of 1770, treated of by Laplace in 
the Mcasigte Céleste. According to Clausen's elaborate 


investigation, in which the effect of the earth's attraction 
is included, ‘this comet at. 5h. 6m. P.aL Greenwich time 
on July 1, was distant only o'01509 of the earth's mean 
distance from the sun, or 1,390,000 miles, and it is the 
closest approach of one of these bodies of which we have 
any certain knowled On this evening its apparent 
diameter, as m by Messier, was no less than 24°, or 
nearly five times the apparent diameter of the moon ; at 
this time the comet was ete i the constellation 
Draco. The second case is that of Biela's comet at its 
a ce in 1805, At gh. P.M. on December 9, just 
it descénded below the horizon in Europe, and 
almost at the time of the last observation by Thulis at 
Marseilles, the comet was distant 00366, or about 
3,380,000 miles. There can be little doubt that the 
comets:of 568, 1366, 1472, and others passed near the 
earth, but the elements of their orbits are not determinable 
within anything like close limits, The first comet of 
1743, for which Clausen assigned an elliptical object, was 
also near to us, but the orbit in this Instance is dou 
and the actual distance in perigee cannot be deduce 
with precision. 

There have been many instances where comets at one 
or other node have passed thuch nearer to the sarth’s 
orbit even than in the case of the comet of 1770, as 
-occurred with Biela’s comet in 1839, but the nodal 
passages have taken place when the earth has been far 
retnoved from these points of her path. 





“BIOLOGICAL NOTES 


THE “ CHALLENGER’? RHIZOPODS.—In. the current 
number of the Quarterly Journal of Microscopical Science 
. H. B. Brady, F.R.S., continues Itis very interesting pre- 
i report on the porcellanous and hyaline types of 
ane per met with in ihe dredged stuff brought home by 
the Challenger Expedition. He very Ps abolishes the 
misleading generic names "Mf 77i- an Qing loc 
agreeing with Prof. Williamson to employ the modifi 
term AfZioilima for the section, Quoting Decaisuella, 


M-Chalmas, as a synonym of Dactylopora, P.and J., he 
mentions that D. erzca occurs in considerable variety of 
form, but that after the examination of a large number ‘of 
fresh specimens, he has never seen anything to correspond 
to the structures figured in M-Chalmas’s paper in the 
Lda Rene ues curiously enough reproduced jù 
another portion of the same journal, in which Mr. Brady’s 
paper appears. The species of Lagena found supply ma- 
terial, we are told, for five or six crowded plates, its 
varieties embracing modifications of contour and surface 
decoration before unknown and most remarkable for their 
individual beauty. The rare and interesting Pavenina 
Jiabelliformis, D'Orbig., has been taken at of the 
Challenger stations; originally described imperfectly by 
D'Orbigny from a specimen from Ma in 1826, it 
remained unknown until dredged by Dr, E. Perceval 
Wright in shallow water near the Seychelles, Two ex- 
cellent figures of it are given. A number of forms of 
ior ee en rag Hastigerina, Wy. T., is referred 
to Noxtonina, D’Orbig. The paper closes with some 
notes on u Pelagic Foraminifera,’ m which, “ while with- 
out departing from an attitude of caution in accepting 
evidence upon a subject so beset with difficulties,” the 
author confesses that he sees no an in the’ supposi- 
tion that organisms so simply constituted as this group of 
protozoa may be equally at home at the swface and at 
the bottom of the ocean, 


THE “CHALLENGER” ECHINL—Prof. Alexander 
Anni has just published a prèliminary report on the 
ini of the exploring expedition of H.M.S. Challenger 
in the Proceedings of the American Academy (vol. nv. 
p. TE June, 1879} It was not Agassiz’s intention to 
pu ish this preliminary notice, as he hoped to be able to ~ 
issue the descriptiong of the species with his final report 
on the group ; he found himself, however, compelled for 
the sake of retaining for the material of the Challenger 
dition the priority. of. discovery, to notice, however 
briefly, the pr collection of sea-urchins intrusted 
to his care by Sir Wyyille Thomson. In contrasting this 
collection with those made during the two expeditions of 
the U.S. steamer Blake, Agassiz says that these latter 
contain some of the most interesting forms obtained by 
the former, often complementing more or less imperfect 
Challenger material. Among the Cidaride, Arbæciadæ, 
and Diadematide, many new species were found, and a 
new genus allied to Astropyga. Among the Echino- 
thuri&, a number of new species were dredged. Amon 
the Echinometrads& nothing of importance was collected. 
Among the Temnopleuride excellent series of the species 
of Salmacis and Temnopleurus were obtained, a Cottaldia, 
hitherto only known from the chalk, and an exquisite 
genus Prionechinus, allied.to Salmacis. The most inter- 
esting feature of the Echinide proper, was the occürrence 
of several northern forms in deep water in the tropics. 
Not a single new species of Clypeastroids was found, and 
the number of specimens even was quite small They do 
not play any im t part in sháping the character of 
the fauna of deep water, and are, perhaps, the most 
strictly littoral group of Echini, indicative at least, in the 
present epoch of combaratively shallow water, inside of 
the 100-fathom line, and probably giving us a good guide 
as to the depth of the gea and the nature of the bottom of 
the cretaceous and tertiary shores, where they occur in 
such large numbers. One recent species of Catopygus is 
interesting, as adding another of the cretaceous forms to 
those still hving. By far the most interesting group of 
Echini is that of the Pourtalesige—the species were found 
in abundance; of Pourtalesia there are six ies. In 
Cystechinus there are three species, C. Wyvilli and 
C. CANI NIS quite stout tests, while in.C. vesica the 
test is reduced to a mere film, so that even in alcohol the | 
shape of this sea urchin reminds one of the crown of an 
old felt hat which had seen its best days. The test of all 
the Pourtalesiz is quite delicate, the amount of lime- 
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stone ‘being, at the great depths where they occur, 
reduced to a minimum, and yet even at the greatest 
depths they are found associated with Ophiurans, 
which are by no means wanting in lime. amg He Eus- 


patangia, us eus occurred in -tropics 
at ipee 400 oms, and Echinocardium australe 
was at the great depth of 2,675 fathoms. In 


Australia it is a littoral zone species. the Brissina 
two ds of Hemiaster were obtained allied to Æ. 
frunslla, a new species of ae and two new 
ones of Schizaster. No better idea can given of the 
value of this extraordinary collection than by stating 
that there are described in this list no less than forty-four 
new ies. At the time of the publication of Agassiz’s 
* Revision of the Echini,” there were scarcely over two 
hundred species of Echini kn and since that timeless 
than fifty ies have been ed to pe ee In the 
specific diagnosis of the ies only the principel 
localities are given; the full details Bie cse far the 
full Tee E ee ey OE 
the reunite illustrations being already engra 

ATLANTIC STALK-EYED CRUSTACEANS.—Mr. S. Jg 
Smith, of Yale College, publishes, in the Transactions o 
the Connecticut emy of Arts and Sciences (vol v 
part I), an account of the stalk-eyed crustaceans of the 
Atlantic Coast of North America. This account forms 
part of the report in preparation for'the United States 
Commissioner of Fisheries, It embodies the study of 
the extensive collections made durin he past fourteen 
years by Prof. Verrill and himself. present pa 
only the species inhabiting the coast between Cape dod 
and Northem Labrador are given, and although the paper 
has special reference to the geographical distribution of 


the species, considerable matter is introduced in regard, 


to specific variation and specific characters, and under 
some of the species, to the synonymy, especially where it 
seemed necessary to the proper understanding of the 
geographical distribution, or to show the propriety of the 
nomenclature ted, or where the^species is not well 
known. Thet number of species recorded is 73, of 
which 45 are Decapods, 11 and 17 Cumacez, 


one of which are also to be found in Europe, the 
author concluding that there is not only a close ion- 
ship between the marine fauna of Creshland and that of 


Northern Europe, but a similar close one between that 
of Greenland and of the coasts of the continent of North 
ca. 


LAND-SHELLS OF CALIFORNIAN AND MEXICAN 
ISLANDS.—In a short paper in Proc. Acad. Nat. Sci. of 
Philadelphia for 1879 (p. 16), Mr. W. G. Binney gives 
&n important contribution to the geographical distribu- 
tion of land-shells The Mexican island of Guadelupe, 
220 miles from San Di off the west coast of Lower 
California, has been visited by Dr. E. Palmer, and he 
fopnd numerous ents of snail-shells which had been 
devoured by a species of mouse, the only land mammal 
on the island. These appeared to belong to Arionta 
rowell (Newcomb), found in Lower California. A. facta 

a variety with open umbilicus, like that found 
fossil on San Nicolas Island, California. Living i- 
mens of Binneya notabilis were t from Guadelupe, 
found also on the Californian island of Santa Barbara; 
it is very nearly allied to if not'synonymous with the 
Mexican genus Yan x. Thus it is to have 
been first distributed from Mexico, then Guadetupe, 
thence to Santa Barbara. ? 


-- NEW GENUS OF- FISHES APPROXIMATING TO THE 
MACKEREL, —In the San Francisco market a fish is often 
for sale, having a body, with more than seven 

ets behind dorsal and fins, the body having long 
narrow scales on region behind the on each side of 
the dorsal outline, and on base of ; the rest of ‘the 
body is bare of scales. It has no corselet, and no teeth 


on vomer or palatines. There aro fifteen dorsal spines, 
very fragile and slender. The ventral fins are very 
small, the colour is dark steel blue above, silvery below; 
and there are no streaks. The length of a i 
described by Mr. i Gi (Pree Acad, Nac Get 
Philadelphia, 1879, 1 was 21 inches to end of 
middle rays of cau length of head 41 inches, greatest 
depth of body 4% inches, length of pectoral fins 2§ inches, 
ventrals 1 inch. 

HAIR-WORMS,—Curious knotted masses of hair-worms 
(Eorna are. some es found in gutters after rain. 

Leidy disentangled one such mass last winter, 

containing fifty-two and seven females; the former 
were from 8 to 25 centimetres and from one-half 
to two-thirds of a millimetre in thickness; the latter 
from 14 to about 20 centimetres long and 1 millimetre 
thick. These worms are very lively; and when disen- 
tangled soon become again aggregated with the heads 
external and divergent. 


PROF. MARSH, when yu epo fieie ii ry -Rocky 
Mountain deposits known as the A Beds, was 


a diminutive marsupial (somewhat 
differing widely from any living type. The remarka 
feature in the jaw is the series of premolar and molar 
teeth. The nearest affinities of this mammal are with the 

us Stylodonm, of Owen, from the Purbeck beds of Eng- 
lind Prof. Marsh designates the new genus Stylacodon, 
and the species represented S, gracilis. 


^ GEOGRAPHICAL NOTES 
~ AT the meetings of the International Geodetic Associa- 


tion at Geneva the tatires of the various countries 
present reported on works executed by their govern- 
ments. e are to learn of & resolution of the 


French Ministry to proceed to a new le of 
precision of the first order on a length of 17,000 kilo- 
metres; a levelling of the second order will follow on a 


length of 800,000 kilometres. The operations to connect 
Spain and ia, to which we have referred were also 
described. e next meeting will be held at Munich in 


the autumn of 1880, 


A TELEGRAM from Samarkand to the Russian pa 
informs us that the expedition for the tracing of a railway 
from Karaturghel to Tashkend and Samarkand has 
finished its lorations. It has explored the banks of 
the Syr-daria m the neighbourhoods of Kara-U: the 
coal-mines at Khojent, and the moving sands of Fergana, 
as well as a part of the Surkhan river and the roads from 
Samarkand Djam-Karshee and Kitab-Shaar to 
the Iron Gate, thence to the ruins of Termez on the 
Amu-daria, Throughout its route the expedition has 
made astronomical, metearological, geological, botanical, 
and roological researches ; now it is en ingh 
graphical description of the Amu-daria and of its delta. 

TEE Russian Government are actively pursuing the 
exploration of- the great-rivers of Russia in Europe. 
Thus, during the last thres,gears the Volga was surveyed 
on a length of 775 miles ; a thorough levelling is com- 
pleted on 300 miles, and, no less than 91,720 soundings 
give the necessary for preparing a detailed map of 
-the river. The Chussovaya river, one of the upper 
branches of the Kama river, has been l on 
270 miles, and the Byelaya, the other bran on’ 160 
miles. The Vyatka river is thoroughly s ed and 
levelled. The description of the Vistula if quite cog- 
pleted. Extensive surveys and levellings were made on 
the river systems of the Dneiper and Bug, as well as on 
the Don, which is surveyed on a len of 560 miles, 
New surveys aioe cares year on the Northern 
Drina and Subhons, aa well in the basins of the Obi 
and Yenissei Several stations were established for 
* e 
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observations on the changes of levels of rivers, as well as 
for meteorological observations and for weather-warnings. 


THE official on the Forests in the South and 
"West of the Island of Cyprus, by Mr. A. E. Wild, of the 
Indian Forest Department, goes far to lain the un- 
healthy climatic conditions now-existing in the island, 
and of which so much was recently said. In the region 
named the forests are now móstly confined to the chain 
of hills running east and west, and even there the more 
dense and better growth.is confined to the more inacces- 
sible of the higher ranges. Round the villages and 
in suitable localities-for transport the forest is already so 
thinned’ as to be unworthy of the name. This unfortunate 
state of things, which has had a serious effect on ‘the 
climate, has been brought about by the most reckless 
improvidence in the felling: of trees, aided by fires and the 
ruinous mode of extracting resin. Mr. Wild appears to 
be of opinion-that-by a careful of forest preserva- 
tion, lach need not involve us in a large expenditure of 
mon the damage caused under the Lusignan and 
Turkish rule, may be to a material extent repaired in the 
course of fifty, or sixty years.- 

M. E. F. BERLIOUX, Professor of Geography at Lyons, 
has just issued a second edition, revisec and enlarged, of 
his brochure, entitled ** Les Anciennes orations et les 
Futures Decouvertes de l'Afrique Centrale," which is 
illustrated with & curious map of the northern portion of 
the continent. 

A PARTY of forty-seven persons, amongst whom there 
are twelve married couples, and fourteen children, sailed 
Jast week from SE Nena) with the intention of 
colonising the Al slands in the Indian Ocean (in 
about 9° lat. S. and 46° long. E.) The idea resulting in 
this undertaking was first conceived by two aba te 
who had acp Bree Madagascar, where they 
learnt that the Aldabra Islands are uninhabited at present, 
and excellently adapted for colonisation. 

MUCH attention is just now being attracted in Queens- 
land to the pro scheme for a Transcontinental 
railway to Port Darwin on the northern coast, of the 

route for which a flying survey has recently 
been made by Mr. Faveuc and a party who started from 
Blackall, in Queensland. The present idea is to com- 
mence the hne at Roma on the existing system, whence 
it would be taken way of Blackall to thé South 
Australian frontier, a distance of 750 miles, From that 
int it would still follow a north-westerly direction to 
ort Darwin. 

A MEMBER of the Japanese mission now at the capital 
of Corea writes to the Osaka Nifpo that the new ports, 
which it is proposed to open in that country, are Jin-sen, 
in Kei-ki-dó, and Gen-san, in Kan-kiyo-dé, the former of 
which is only eight r$ distant from the capital. A Japanese 

` surveying o cet has alse Deen eng in making inves- 
tigations at the port of Dai-on, in Kei-ki-dó, about eighteen 
vi from the capital, along the road to which there are 
many et tombs, Partly on this account, and also 
because the road is considered a very important one, the 
Coreans for some time obstinately refused to permit the 
surveying officer to travel over it; eventually, however, 
they gave way. : Great benefit, it is thought, would accrue 
to commerce if this overland route were opened. The 
Corean capital numbers among its residents many nobles 
and wean men, and several of the latter, who hold pro- 
gressive ideas, are said to have ordered E articles 
at the open port of Fusan in the south. "When the port 
gf Jin-sen es to be opened, it is beheved that foreign 
merchandise will be in great demand. 

OFFICIAL statistics the population of Nether- 
lands India at the orare have enr been issued, 
from which it appears tha exclusive of the army, there 
were then in Java and Madura 18,515,414 people, being 
an increase of about 170,000 over the previous year. The 
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natives figure for 18,278,998, of whom 8,921,348 were 
males, while the remainder is made up of Europeans, 
Chinese, Arabs, and other foreign Orientals, the Celestials. 
being, of osurse, in a large majority. This remark also 
apples to the other possessions in Netherlands India, 
including Sumatra, Celebes, &c. Owing to the incom- 
pleteness of the returns of natives in these islands, no 
estimate of their total population can be arrived at. 


WILLIAM WILSON SAUNDERS 


WEHA WILSON SAUNDERS, F.R.S., F.L.S,` 

&c., who, as we stated last week, died on Sep- 
tember 13, was bom June 4, 1809, the son of the Rev. 
James Saunders, Vicar of Kirtlington. He was educated 
at Addiscombe, and went to India as an engineer officer 
in the Hon. East India Company’s service. While there 
he published his first scientific paper, in Gleanings in 
Science “On Hydraulic Cements,” in 1831, and also 
devoted a part of his leisure to the study of plants 
and insects, and made collections, which he brought back 
with him in 1832. Having left the service, he settled -at 
‘Wandsworth, and shortly after joined his father-in-law in 
business at Lloyds, stili continuing his natural history 
studies. He was one of the ori members of the 
Entomological Society, and read his first paper, “On the 
Habits of some Indian Insects,” in April, 18 This was 
followed by many others, mostly of a descriptive nature. 
He was President of the Society in 1841, 1856, and 1857, . 
and many times served as vice-president. e was 
elected a Fellow of thà Linnean Society in 1833, and was 
vice-president from 1856 to 1874, and treasurer from 1861 
to1873. He became a Fellow of the Royal Society in 
1853, and was also a Fellow of the Zoological Society 
and Royal Horticultural Society, and on the Council of 
the latter he took an active His natural history col- 
lections gradually increased in extent from the time of 
his return from India, and he devoted himself principally 
while at Wandsworth to horticulture and entomo. and 
to the formation of an extensive herbarium and collection 
of woods, with notes of the density and weight per cubic 
foot of each, which latter was exhibited at the great 
Exhibition of 185r. The Report of the Juries for the 
Exhibition gives a classified catalogue of them, with 
remarks as to their &c. 
In 1857 he went to reside at Hallfield, Reigate, and 
removed there his various collections, largely extending 
them, and adding collections of bi shells, vegetable 
products, &c. His attention, however, was always mainly 
given to horticulture and entomology, and especially to 
the study and cultivation of the aloes, C Cacti 
and other succulent plants which could not be duly studied 
in an herbanum, and to the smaller and more obscure 
species of orchids; and it was to bring these interestin 
and curious plants more prominently before the botanical. 
world that, he resolved on the publication of the “ Re- 
fugium Botanicum," the first number of which a 
in April 1868. In this work he had the valuable assist- 
ance of Prof. H. G. Reichenbach for the descriptions of 
the orchids, and of Mr. J. G.-Baker, of Kew, for the 
other families, the plates being chiefly from the 
drawings of the well-known botanical artist Mr. Fitch, 
although some were from drawings of his own. The 
Fungi also attracted a good deal of his attention, and he 
made a seriestof very accurate drawings of all he was able 
to obtain, some of which have been reproduced in the 
“Mycological Illustrations," edited by him with the 
assistance of Mr. Worthington G. Smyth and Mr: A. W. 
Bennett; the-first part of this appeared in 1871, Un- 
fortunately neither the “ Refugium " nor the “ Mycological 
Illustrations * have ever been completed. — . j 

His entomologicãl collection included in of alt 
orders, and though perhaps he gaye more atten- 
tion to the Lepidoptera and Coleoptera, he was always 
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anxious to get together all the curious and striking forins |. 


he could, dnd his collections of Orthoptera, Hymenoptera, 
and Hemiptera were probably amoi the most extensive 
own, 


a enone ‘his . life he made copious kota and 


of any natural curiosities that came under his | 


a d e a secu of the rainfall and 
other m occurrences. The care of all his 
collections, &c., occupied so much of his time that he had 
little left to devote to literary work, but he always allowed 
. free access to the collections to any who were working 
and might bereft from:theni.. At ‘Rei he started the 
Reigate Natural History Clu eus whi pte res IEENIdEnE 
for many years, and. which 

He left Reigate on account of proni difficulties in 
1873, and his collections were sold and d. He 
“then went to Worthing, where he resided.till his death, 
having again surroun ed himself with all the v interesting 


plants, insects, &c., that he could get together. 
xs 
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the great ant-eater. 
But much piore -renowned is the yak, the tail of which 
animal is carried before a a aS 
ensign of, honour, - 

Such, then, are some .o£ the main ities of. the 
E lt.is generally long, 
altogether. It is fog Net adem 
B rue AERE E gie Do 
exclusively aquatic forms, and in less aquatic forms—like 
the erie dts largely developed: and somewhat fattened 
laterally, to aid the body in swimming. 

Let us now consider the tail of a bird, and contrast it 
with that of a beast. 

Every one ions that many birds are spoken of as 
having lon and so they have,in a sense. But a 
glance at cals chee ak te coe he sane 
Sense that a bird and a beast are said to be,“ long-tailed.” 
The bones of a bird's tail are few in number, apd short, 
.80 that the tail is always very short as regards its bony, 
portion, and also.as regards tho muscle and skin whi 
covers It. At its end is a more or less conical or “ pl 
share- * bone, made of several vertebrae, which 
have esced together, Into the skin, which invests 
this short tail, are set the more or less long tail fe 
which form what we ordinarily call “the tail" of a bird. 
. On the upper surface of the deste ail eels lec carry a 
oe ae Poe It is a grease-secreting 
gland, especially developed in water-birds, which, ae 

constantly be observed rubbing thet ils fst apo Dus 
pim on and afterwards over the feathers of their body, in 
to give them a coating of this natural unguent. It 
is the presence of a good supply of this coating which 
renders the feathers of aquatic birds so im ous to 
Misa ee Oe ore eode ess which 
E ven rise to the familiar saying , “Jiko water off a 
prend 


All birds without exception which now live: have but a 
short tall—in the, true sense of the word—howeyer long | COveTts. 
may be the feathers which clothe that tail But it was 
Un de A ancient fossil bird has been (a few 
cde) Pee ce ur he gee as dba prd 

irit Quee cur present be Eanes 
resent birds in 
and M docu. detalls of thelr stricture: al appearance, 
formed of: a-number of vertebrae of. re length, 
- like the tail-vertebre of a long-tailed beast or (as we 
shall. see). liard. | Or each: side of this tail were set 
feathers, so that altogether the structure was ike nothing 
vifi to poseen in e wee abo aimdus - 


tA the Zoological Gardens 


leoture recently delivered at Prof. 
St, George Mivart, F.R.8., V.P.Z.8. Continued from p. sis. es 
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i . vU. " 
: Fra, 5. The Archeopteryz (of the Oolite strata). 


But apart from such old-world wonders as this, what we 


calla bird's f tail " — theréby the long feathers of 
ts hinder part Timpcuwe Mage always s denote really 
6 sme 


part. 

"The true “tail” of a bird (in this sense) means the 

collection (of rhoto of “leks strong and more or less 
ngatéd fedthérs which are-implantéd ' into the skin in- 
its Short bony tail ^ = ^ 

Of-this nature is the tail of an eagle, of an ostrich, and 
the longest of all such tails—the enormióus tail of the 

deis You will naturally wonder 
' why I do not include that most wonderful and magnificent 
object, the “tail” ‘of a peacock. I do not include it for the 
simple reason that this so-called “tail” is not a tail, Not 

& "tail" in the sense of a s tail, or that of the 

archeopteryx ; not a “tail” i the sende of an] ordi 
"bird's tail, Ze., it is nót made of feathers implanted Into 
the short fleshy tail, 

‘The feathers Gf binds’ are’ classed ornithologists in 
different groups Lu ins to their tion on the body, 
and to each See teenie inn own name, 
Thus the long into the side of the arm 
and hand (b which long feathers birds fy are called 
naturally * "iis feathers but there are other feathers 
Plead URS oy aro wank of the arm, and which 
so lie that they cover over and protect the roots of the 

mng ieu a or coverin EM which 
are com ys ers, are wing-coverh. 
Just in the sume way, there are ordinarily short feathers 
implanted in the hinder part of the body, which short 
feathers cover and protect the roots of the tail feathers. 
They are therefore called sat/-coverts. 

Now the magnificent plumes of the peacock are not 
tail feathers, they are p, coveris, enormously enlarged 
and greatly exceeding in size the true tail feathers. 

You may have observed a peacock setting up its so- 
called tail; if not, take the next opportunity of observing 
it. You will see that these very long and delicate plumes 
are lifted up peri end Eccc) short so 
stiff feathers, and if you get behin e 
see diese ler etry ich cu be ted s 0 ep 


up and ecce dut the mass of long, radiating 


rigid feathers are the true tail 
feathers, des or de has a short tail, 


not as the skeleton, but also ns the 
true feathers, in spite of the length of that ificent 
many. | fopandáge which Giave will force uj still to call e pea- 


cock's Ripa dudes uui be a picco. pedi) 
its real nature. Indeed it would be a plece E A, 
to call it an ‘elso ;- qr a ub oe 
when we do call it tail, that we do not here denote by that 
word the same structure as we denote when we speak of 
the óf ordinary birds, 

Naz cular Raubal ise E the peacock, th 
itis thee 


ough 

UPS ag oli of i; In such kinds as 

the gtousé the tail large part formed eens 
. ° 


* 
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The “tail” of the lyre bird, on the other hand (the 
“lyre” being formed by the external thick and gracefull 
curved feathers, with delicate string-like feathers between 
is a true tail, and its feathers are implanted around its 
bony tail. : : 

It may be mentioned in passing that we sometimes 
meet with an anal elongation of feathers of other 
parts of the body which are usually short. The beautiful 
and delicate plumes of the ordinary birds of ise— 
those “crows” of Eden, for they are only kinds of crows 
after all—are made of exceedingly elongated axillary 
p which in length greatly exceed the wings them- 

ves. 7s 


To return, however, from wings to tails: the tails of 
birds, whether long or short, or whatever their nature, 
eee which the tail serves in man 
beasts, and whi € shall hereafter find reason to thi 
was the original purpose of “tails’’ when they first 
came into the world. . 

No bird swims by its taiL Birds, such as swans and 
‘ducks, swim by the paddling action of their feet. The 
most aquatic of all birds, the penguins, swim by the 
strokes of their wings, clothed with scale-like feathers— 
for the penguins may be said to fly under water. Whether 
any ancient aquatic bird once existed with a tail like 
the archeopteryx is doubtful, but if it did, it is hardly 
likely that such an organ acted as a swimming organ. For 
to be able sò to‘act, it must have been muscular, and there- 
fore both thick heavy, and therefore a fatal encum- 
brance to a creature destined for flight. If it were so 
furnished, and was destined never to fly, but to pe 
basi riu uu cta ITE isl teral 
or vertical blows of a long and thick tail, then a bird 
would be one difficult indeed fór us to picture to our 
eo READER UE of course not outside the bounds of 
possible existence. í ; 

Let us now pass from considering the tails of birds, to 
a review of the tails of reptiles, In this matter we find a 
return to conditions we have made acquaintance with .in 


All living birds have tails which, as regards their bon 
flesh, and skin, are nearly alike, but reptiles (like Beasts} 
may have tails which are either‘long or short, according 
to their kind. We also here again meet with a “ prehensile 
tail” like that of tho kinkajou, or spider m y. Wo 
find such a prehensile tail in the chameleon. j 

The chameleon is a creature destined to live on trees, 
and has its hands and feet modified into so many two- 
pro grasping o: to take a sure hold of the twi 
and ches, It a very slow animal, exc y 
deliberate in its motions, and did its hold partly fall, it 
would be incapable of rapid and sudden movements to 
save itself from falling, bya sudden clutch at some new 
point of support Accordingly, it has an extra chance 
given it by its tail, which, tightly grasping by its curled 
en ares Ce animal the advantage of what is practically 
a A 

Strange to say, though, it is not quite every kind of 
chameleon thus D vided: n There are per known kinds, 























indebted. to Mr. Bartlett, for a note on. this subject. 
He tells me that he found the lizard called 
the Egyptian Monitór do this when lively and in full 
condition.e : 

Most of my male hearers have, no seule when 
attempting to catch by their tails one of our little English 
i ised te find the animal run away, leaving 
its tail behind in their grasp, and ing none the worse 
for its sudden loss. The tail left behind will twitch 
and move about in d lively manner for a considerable 


time, ialy owa very hot and sunny day. -> 

This which the-animal so readily undergoes, is not, 
however, a permanent one, A new -tail’soon begins to 
sprout, and before very long :an .ordinary observer could 
not tell this new tail from the old one, although in the 
details of its structure it is not quite the same. The power 
' of repair in these animals’. tails may be shown in other 
ways. Ifthe tail bap to; be divided not transversely, 
but longitudinally, such half wil become an entire 

when the process of reparation 1s complete; then, if 
each of the new tails be again longitudinally divided, 
each such new division will again become entire, and the 
process has been repeated tll the lizard operated on 
came to have as many as sixteen tails, side by side. 

The tails of lizards are most various in ‘shape, although 
mostly long, and- sometimes exceedingly- so; there are 
what are called “ stump-tailed Iixards," as in the adjoin-, 
ing house at this moment. Some Australian lizards have 
short and flattened-out tails of exceedingly odd appear- 
ance, the utility of which it is hard to conjecture. 

Snakes may, in spite of their always long bodies, have 
short tails, while in some kinds the tail is exceedingly 
long. AE C mtg ` 
T Kaye in this bottle a real “sea-serpent.” Do not 
imagine, however, that it is the young of the renowned 
animal of our newspaper correspondents. That animal, 
if really any one animal at all serves as the foundation 
for these travellers’ tales, cannot be a serpent. This 
creature, however, is a true sea-serpent—and a poisonous 
one to boot—and many such of various species are found 
in the waters of the Indian Ocean. 

They exhibit a remarkable adaptation to their aquatic 
life, in that their tails are flattened laterally so pie 
them the better to serve as s ing organs, e. 
tails of fishes, boa 

Some small serpents which burrow in the ground 
(Zyphiogs), and some legless lixards (AmpAsstana) of 

i its, have-very short tails, while the two ex- 
tremities of the body become strangely alike:in appear- 
ance. . Me 

Other small burrowing ts have the tail ending in 
a flattened disk, just for all the world as if a portion of it 
had been cleanly cut off and had then skinned over. The 
use of this structure is problematical. 

My fnend Dr. Günther writes to me on this subject :— 
“I have often thought of the use of the rough tail of the 
Urofeltida, and believe that it is used either for burrow- 
ing in the soil during a backward motion of the animal 
(like the roughness on the shell of some burrowing mol- 
lusks) ; or for affording to the animal, whilst it is burrow- 
ing in a forward direction, a firm support on the smooth 
surface of its burrow. It may be of use in Lear ha 

Most renowned of.all.serpents' tails, and justly so, 
is-the tail of the rattlesnake. This organ consists of a 
thickening ofthe outermost skin (or epidermis) which 
invests the end part of the tail The thickening takes 
the form of a series of rings, which encircle the tail, and 
of course diminish in size as they approach the tail’s end. 
By a rapid vibration of the tail these thickened d of 
horny substance (for epidermis has the nature of horn) 
strike one against another, and produce a very peculiar 
noise, which may occasionally, be heard in our reptile- 
house, and is heard when the rattlesnake is alarmed or 


and all but one have prehensile tails. One kind, however, 
not long ago described by Dr. Gunther in the Proceadings 
of the Zoological Society, has & short tail, altogether 
destitute of any power of grasping. The tail, therefore, 
is useless to it as a ile organ, but instead it has, 
by way of compensation, serrated claws, which other 
c cons have not. 

The tail of the crocodile is a prodigiously powerful and 
y E “one. It is thick, aon gusce ous 

uscles, by the action of which'this not only 
swims with facility, but when on land is able to deal 
terrible blows, Indeed lizards, with tails which are slender 
in comparison with the crocodile's tail, are yet able to 
deal powerful blows and to nflict whip-like cuts by means 
of lashing their long, rough-skinned tails, I am again 
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Thus the “rattle” of the poisongus rattlesnake (like the 

, hood of the poisonous ) must tend to act 
-ag a warning to creatures exposed to its attack. It is very 
difficult to see what service this rattling can *&do to the 
rattlesnake itself. It bas indeed been suggested that the 
sound resembles running water, and that in this way 





such familiar objects in our ponds in the spring of the 
À Red : 


The efts have all long tails, but the and toads are 
fully as destitute of a tafl as we ves are, though 
they have a long slender bone'ht the hind end of their 
vertebral column, which bone reminds us of the plough- 
share-shaped bone of birds, But you may recollect t 
this tail-less condition, even in ourselves, does not obtain 
in the very earliest stage of the human body. In frogs 
and toads a “tailed” condition endures much longer; 
for these animals, as you know, pass the first part of their 
life entirely in the water as “ tadpoles,” swimming about 
entirely by the undulating action of their long “tails,” 
The tadpole is at first a object. It consists of 
a head and body indistingui y united in one rounded 
ball, from behind which a lahg and slender tail projects. 
The creature may be said to be indeed at first “all head 
&nd tail" for its head is relatively he rai: and the 
-heart and other organs may almost be said to be included 
within it. à sri 





F12. & —Te:l of Rattlesnake. ` 


creatures may be attracted to iis vicinity. I must say 
that-I for my own part have never been able to detect any 
such resemblance. Moreover, to have such an effect the 
rattling should be long-centinued, whereas it is, in fact, 
kept up but for a short time, and is oily produced at com- 
paratively rare intervals. 





Á 


Fia. 9 —Tadpoles in differant stagos of development, hatched 
(D nll the eda fora in araa () ur 


. Whatever may be the best way, however, of regarding 
its head, there can be no doubt about its tai], its function, 
or its fate. Itis, as I have ‘said, a swimming-organ, but 
you know that as the tadpole es a frog or toad, it 
^| either comes on land or swims in quite another fashion 
from what it does as a tadpole, usually by striking out 
with its legs and feet, just as we swim, only it does it 
touch better. Thus the tail becomes a superfluous 
appendage, and indeed as the limbs grow, the tail is 
gradually absorbed. It is not cast away! Our popular 
novelist was wrong in writing “ What next! as the tad- 
pole said when his tail off ;" it does not “ 





x D AY ; off,” but is sucked e creature's body gradually. 
FA Garin. CR FUN Dane EINE. J'fudesd tha suci el. upon its tail, not by turnin 
p round, biting, and eatin SecA ge a USE 
Below the great group of is atiother group of | ‘gradually upand abso bed by the blood-vessels, 
animals, at one time associ with them, but'now recog- | carried elsewhere, to assist the of bodily growth 
nised as having a greater with fishes, The group | and developmerft which are rafhdly taking place. 


Tadpoles and efts lead us naturally to the last and 
lowest class of backboned creatures the class of Fishes. 


of animals I refer to is that which is made up of frogs 
and toads, together with efts (or newts), which latter are 
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"As these animals are all anata o they all have more 
or less long and powerful tails. ost always they swim 
by striking the water right and Jeft with the tail, and as 
they Breathe gills, without .coming to the 80 
the tail and its hinder end are flattened from side to side, 
and fidt from-above downwards, as we have seen to be 
the case with the air-breathing whales and porpoises. 

„pame fishes, however, progress largely by means of 
great lateral fins, as' is the case with the rayd, or skates, 
and in them the tall is comparatively small. 

There are certain fishes which go by the name of Sea 
- Horses, though they are but small creatures. These 

-fishes swim through the water in a remarkable way. They 
appear as if they glided at will without effort. But there 
is on the back a small fin, which by its constant undula- 
tidns acts like the screw of a screw-steamer. It is by this 
the creature moves, and the long tail takes no part in such 
progression, and is relatively thin and small, except as to 
its 


In ds tail, however, we find once more that prehensile 
character, such as we saw in the chameleon, the kinkajou, 
and others. The sea-horse anchors itself by clinging with 
its tail round sea-weed, or some similar object, much as 
do the animals mentioned. . 

The tails of fishes are like those of beasts and reptiles, 
supported by an extension of the back-bone, and, as a 

¢,contain no body-cavity. But the mode in which the 

ral column ends varies in different fishes in a way 
worthy a ing mention. 

In such a fish as the sturgeon the end of the tail is 
furnished with a fin, divided into two unequal lobes. 
The end of the vertebral column runs along in the 
lobe, but there is nothing similar in the lower lobe, so 

_ that the lobes of the tail are very unequal, not only in 
size, but also in structure. The tail-fins of sharks are 
similarly conditioned. In such a fish as the cod-fish, on 
the other hand, the vertebral column seems to stop short 
in the middie between the two lobes of the tail, which 
lobes are AP ecw developed. 

This erence may seem trivial, but, in fact, it is 
characteristic, not only of different groups of fishes, but of 
fishes of different geological periods. The unequal tail 
end is the more ancient, and has gradually given place to 
the other apparently quite symmetrical Ero: I say 
apparently use, in fact, when the symmetrically 
formed tail is minutely examined, it turns out that eyen. 
here, the end of the vertebral column is turned up, 
extending dorsally as in the sturgeon and sharks. But it 
is only a minute portion which is thus turned up. How- 
ever, it rs turned up, and very strongly so, and thus the 
curious fact of the upward inclination of the tail is seen 
to bea general character of fishes, whether their tail-fins 
are apparently symmetrical or not. 





Fra. 10. —Post-exlel termination of the vertebral column in a salmon. — 


> ~ 

» Such are the main varieties of tail which are to be found 
in back-boned animals, that is to say, in beasts, birds, 
reptiles, frog-like creatures, and fishes; and thus we seg 
that one general structure underlies the various varieties 
of external appearance which the tails of such creatures 
may present 

ut there are many creatures of quite different nature 


and build, which are said to have "tails." Thus, for 
example, we speak óf the "teil" of a lobster, or the 
“tail” of a scorpion. 3 MT 

Now, df course, I do not mean to assert any more 
than I asserted about the feathery so-called *tails"' of 
birds, that you should de from ordinary ume Stil, 
the so-called "tail" of such animals is y utterly 
unlike the tail of back-boned creatures, and is, in fact, 
but the backward prolongation of the body. 

The lobster's body is made up of a series of more or 
less similar segments, in great part more orless aggluti- 
nated together. It contains a body-cavity which is 
traversed by the alimentary canal The so-called “tail” 
does not differ from the lobster's body as the tail of a cat 
differs from the cat's body. For the tall of the lobster is 
also composed of a series of similar segments, also . 
contains a body-cavity, and is also traversed for its 
whole length by the entary cavity—that is, by the 
intestine. The same is to be said with respect to the 
so-called “tail” of the scorpion, which, alth so much 
more slender than the so-called tail lié leisten, is no 
more bee ol Mn is bees 

We see, then, that the wo: ilin its proper significa- 
tion means the prolongation backwards oth backbone 
(with the soft structures which surround it) beyond the 
body-cavity and behind the posterior end of the alimen- 
ao Ee aa This is the strictest meaning of the word 


But other structures which, by their position, or 
extension, slenderness, or some other ical resem- 
blance, more or less resemble what is most properly and 
strictly called a tail, have the same term also applied to 
them. 

While freely adopting popular usage in this matter, 
and calling, without scruple, by this term whatever is 
commonly and generally so termed, it is none the less 
well to bear in mind the differences which have been here 
pointed out as existing between the various more or less 
different structures which are thus spoken of by one 
common term. : - 

The survey we have made has also another result. 
Different organs have not only their proper forms and 
structures, but also their proper uses. . 

The uses to which we have seen that tails are applied 
are more or less varied. Sometimes, indeed, the tail may 
serve as a fifth hand, as in the spider-monkey; but tails 
are generally related to locomotion, or at least to the 
balancing of the body, and prehensile tails are important 
aids to safe locomotion, especially in climbing. — , 

But tails are most erally and Gisel deveined in 
the class of fishes, and altogether the most effective aid 
to locomotion which tails offer is the aid they give in 
swimming. As, then, the essential structure of a tail is 
a backward prolongation of the vertebral column without 
any body-cavity, so the essential and fundamental mse of 
a tail seems to be to act as a swimming o As the 
class of fishes seems to have been the first class of back- 
boned animals to Poe existence, so we may deem it 

robable that a tail first appeared as a swimming or 
S dcl to a body in front of it, somewhat, perhaps, Mii 
find the tail of our miis Soop aa - 

This matter, however; is one of ion. But the 
world around us, as itexists now, affords us many examples 
of beautiful adaptation and utility in the structures in the 
examinations of which we have been concerned to-day. 
The perfection of the hand, the varied adjustments of 
limbs, the wonderful complexity of the head, are matters 
for which every one would of course be fully repared. 
But our survey may haps have sufficed to show that 
utility, beauty, and ptation are exhibited to no small 
extent by the structures and functións of which are 
so rarely treated of and so slightly noticed as those with 
s ye have been occupied, namely, the organs called 
[11 1 
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Spanish etic arc. The stations in the pro- 
i ia, a farm held by a colonist In 
the Mordzago at an altitude of 585 metres, and Mount 
Filhaoucen, at an altitude of 1,100 metres in Traras. 
These stations are at a distance of 108 kilometres from 
each other. The Spanish.engineers have located them- 
selves at Mulhacen, 3,500 metres altitude, in the Sierra 
Nevada, and Tetica, in the i of Murcia, 2,400 
metres altitude. The distance from Tetica to Mulhacen 
is 88' kilometres, The two lines, Msabla-Tetica and 


-Filhaoucen-Mulhacen, are respectively 270 and kilo- 
metres long. In day-time si were ex sun- 
rp eae by sil glass mirrors 30 centimetres 
l ; at night a Gramme electric ine was used 


in each station and worked.by steam engine. The mirrors 
used for the electric light are 50 centimetres diameter. A 

ph lino has been established from Oran to Msabia, 
a distance of 16 kilometres, so that Msabia is placed in 
direct communication with the European system. The 
temperature of the Spanish stations was very low, and fell 
several degrees under zero, while the heet was very great 
in the Algerian stations, which must be taken into account 
in the ulation of atmospheric refractions, Colonists 
and especially Arabs showed xe ails ee 
thelr mountains illuminated by a ray of light 
which the French officers were sen from Filhaoucen 
and Msabia in the interval of operations, They were 
heard to say that the French had inherited the power of 
Allah, as they were making suns and stars. 





THE IRON AND STEEL INSTITUTE 
THE annual autumn or country meeting of this Associa- 

tion was held last week a: Livepea in the concert 
room of St. George’s Hall, the ings being opened 


with a few hearty words of welcome frém the Mayor. 
The report of council showed that the Institution con- 


tinued to flourish in spite of the hard times in the trade, , 


fifty-eight new members having been added to the 
list on the last ballot and the proposal papers of thirty- 
eight received. The President then announced that the 
Council had accepted an invitation, numerously i Re by 

ntative firms in the iron trade of Westphalia to 
hold the autumn meeting of 1880 at Düsseldorf, which 
proposal was -unanimously confirmed by the meeting. 

After thecompletion of the formal business, the pro- 
Nena qpnotusenas wins aie en the very useful 
method of determining manganese in iron ores spiegel 

. ferromanganese, &c. i the volumetric method descri 
by Mr. Pattinson, of Newcastle, at the last -meeting in 
London, and which, according to the generally expressed 
opinion of chemists present, seems Seated: for com- 
mercial iue at any rate, to take the place of the more 
tedious analytical methods now in à . 

Among the new communications brominence was given 
to a paper.by M. A. Pourcel, of Terrenoire, on the causes 
of dünhosphorisation of iron and steel, the principal idea 
in which was that the amount of phosphorus redüced from 
phosphates contained in iron ores depends mainly on the 
temperature and not on the reducing energy of the furnace 

o ibis uper the fact that from the same ur 
ig-iron containing ph orus in por&ions 

Em 1 to 3 might gel ip the blast-furnace, SCC 
ing as the coke charge in the furnace was heavily burdened 
or not, a conclusion that did not find much favour among 
the members present. 

A second paper on the neutralisatiod~of phosphorus in 
iron and steel by Mr. Richard Brown, of Ayr, proposed 
the addition of small doses of bichromate of potassium 
to the metal in the converter or melting furnace in 

'order to introduce a small proportion of ium into 
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the finished steel- According to the author's statemen 
metal with from' 1i to-1} per cent. of phosphorus a 
be made to show fair B qualities, when containing 
Gon the Med OF pub teda Medici in aan i 
m ‘the Ü .tests in it 
appeared to be dudes pean as extension 
under strain. In the discussion on thi some 
interesting remarks were made incid by Mr. 
Riley on the working of a chromiferous pig iron, which 
was made to some extent in T! ia, and from which 
i were erpected, but it had been found 


forward by the author. A method. of sare | 
tia Topa oE atoa mgm Dy tho diec adon o Mp 
on the surface of the molten metal, invented by 
. H. R. Jones, of Pittsburg, Pennsylvania, was described 
by Mr. Davis. This a to mark a real progress in 
the mani jab GE the metal i5 té. proportion’ of 
unsound ingots is said to be notably reduced by its use. 
Of more general interest than the formal papers, however, 
me m oa Se 
the progress achieved in the dephosphorising : 
ig-ron in the Bessemer converter by the Thomas- 
E fchrist-Snelus process since the last meeting, which 
Mr. Bell pronounced to be an absolnte scientific success 
steel rails produced by this method at Eston from Clevelan 
North-Eastern Railway eet Wk Several minor papers 
less intimately connected with the main objects of the In- 
stitution, such aś the use of glass toughened by Siemens's 
process ot annealing for tramway sleepers, the progress of 
iron and steel as constructive materials were also read 
during the meeting. The afternoons, in accordance with the 
usualcustom, were devoted to excursions, the members 
heng Maler enough to have the three finest examples of 
the Transatlantic steamers belonging tothe Cunard, Inman, 
and White Star Lines in port and available for their 
inspection at the same time. The Warrington Wire 
Works, the largest manufactory of the clasa in the 
country, the enormous locomotive engine, boiler, and 
steel works of the London anl Pa ae Bailey 
Com at Crewe, M -MacCorquodale' s vay 
Printing Office, and several of the large collieries in the 
Wigan district were also inspected by the members on 
the remaining afternoon of this very successful meeting. 





NOTES 


Tux Autumn Congress of the Sanitary Institute will be held 
at Croydon from the 21st to the 25th inst, under the presidency 
of Dr. B. W. Richardson. The exhibition will be opened at 
3 P.M, on the arst, and in the evening Dr. Richardson will give 
his presidential address., On the,aznd Dr. Alfred Carpenter 
will give the address in the>Séction of Sanitary Science 
and Preventive Medicine; on the 23rd Capt. Douglas Galton, 
in the Section of Engineering and Sariitary Construction; and 
in the evening Prof. Corfield will give & lecture to the 
Congress; on the 24th Mr. G. J. Symons will give the 
address in the Section of Meteorology and Geology. Saturday, 
the asth, will be devoted to discussion. The results of the 
examinations conducted by the Institute having shown the 
necemity for some systematic plan of technical dastroction -in 
sanitary science, the Couacil have decided to establish a Schdol 
of Hygiene in London, to-be opened during the month of 
November next, ‘The course of instruction will include the 
follo subjects :—Preventive Medicine, Practical Sanirary 
aged Medical and Chfmicel; (4) Engineering and 
Constructive. - Jurisprudence and Sanitary Law. The following 
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gentlemen have been appointed the first lecturers :—Preventire 
Medicine—Dr. B, W. Richardson, F.R.S.; Practical Sanitary 
Science 1 (s) Medical and Chemic&l Prof. Corfeld; (/)' En- 
gineering and Construction —Capt. Douglas Galton, R.E., C.B. 
FRS. Jurisprudence and Sanitary Lgw.—Mr. W. H, Michael, 
Q.C.,-F.C.S. Itis proposed that each session should occupy 
about twelve lectures, and the course will embrace the subjects 
included in the examinations of the Sanitary Institute of Great 
Britain and other examining bodies. Tho: shook tril pero pen 
to all classes and to persons of either sex, 

Tux Social Science Congress was opened at Manchester 
yesterday, under the presidency of the Bishop of Manchester. 

We record with sincere regret the death of Mr. Henry 
Negretti, the well-known optician, and inventor of the deep- 
sea thermometer to which his name is attached. Mr. Negretti 
died on Wednesday last woek at the age of sixty-two years. 
What his inventive genius did for the work of scientific research 
many of our readers know. His death is a peal loes to science, 
"asit will be to mahy who had substantial cause to know the 
depth of his generosity. 

Mx. R., T. UszHzz, the explorer of the Pleistocene caves near - 
Cappagh, Co. Waterford, has added tó his discoveries a “sub- 
marine crannog.” This is a new feature in reference to the 
Trish lake dwellings ; for although some of them were known to 
be of very ancient date yet no trace of them had been recorded 
from the submerged bogs. 

‘THE commemoration of the eighteenth centenary of the destruc- 
Hon of Pompeli—rather a strange event on which to hinge a 
celebration of any kind—appears to have been a great success. 
Tt attracted a large concourse of visitors, for whose delectation 
several excavations were made, and innumerable objects of 
great interest brought to light. One house excavated seems to 
have been a bird-seller's shop, judging from the small bones 
found, the little drinking vessels, and the quantities of millet 
and hemp seed, and what looked like small beans, The memor. 
able feature of the commemoration, however, isthe volume 
issued by the Directorate of the Museums of Naples’ The 
eminent astronomer, Prof, Palmieri, contributes a paper on 
Vesuvius in the times. of Strabo and Spertacus, and on the 
Changes it underwent A.D. 79. The Chevalier Ruggiero dis- 
courses effectively on the eruption itmelf, and Signor Scacchi 
describes the houses demolished by lightning. The other 
fifteen contributions which complete the volume treat of every 
aspect of the public and private life of Pompeii, 

THE second part of the magnificent ** Herefordshire Pomona,” 
-~ brought out by the Woolhope Club, has been issued, We are 
plessed to hear that the work hes been so successful that the 
club have resolved to increase the size of the parts, so as to 
complete the work 2s soon as possible. To the present part Dr. 
Bull contributes a curious and interesting paper on ‘Modern 
Apple Lore,” ai also ‘‘ A Sketch of the Life of Lord Scudamore,” 
with a very fine largo portrait ; and Sir H, E. C. Scudamore 
‘Stanhope s paper ‘On the Cordon System of Growing Pears,” 
Tbe part contains many plates of exquisitely coloured illustra- 
tions of varieties of apples and pears. 

Tux Engineering Laboratory, in connection with the Techni- 
cal Department of University College, was opened to students 
yesterday. “A private view to representattves of the press was 
given on Tuesday afternoon, The faculties of Arts and Laws 
and of Science were opened yesterday by an Introductory address 
hy Prof. Chirles Graham on Technical Education. 

IN a paper on Experimental Determination of the Velocity of 
Light, read at the Saratoga meeting of the American Association 
by Mr. A. A. Michelsen, of the U.S. Navy, the author concludes 
as the result of an elabois$ series of expdiments, ‘that the 
velocity of light iw nacwo is 299,828 kilometres per second. See 
Nature, vol, xvii. p. 195. 
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GENERAL Myxn,-the.chief officer of the U.S. Signal Office, 
has issued the first nuxiber of a French edition of the meteoro- 
logical observations taken at the several meteorological stations 
placed under his supervision. 

M. AxGoT, Professor of Physics to the Lycée Fontanes, has 
been appointed meteorologist to the Central Bureau of Paris. 

Tux French Northern Railway Company posts up daily at its 
Central Bureau of Paris. The meteorological (news of the 
principal ‘sea-ports on the railway system of the Company are 
also. noted, 

A METEOROLOGICAL station, as we announced in our last 

impression, will be established at Mont de Mignons, i the . 
vicinity of Nice. It should be added that an agronomical 
Pl ari AE aa ds tote erpen 1 
estimated at 40,00. 
. THE special Museum of EA industrial and fatal 
products, established in the Palais de l'Industrie twenty yéars ago, 
has been broken up, A part of it has been sent to the Museum 
of the French Colonies at the Ministry of Marine and Colonies, 
and the other to the Ethnographical Museum, which is being 
fitted up at the Trocadero. 

IN a smell pamphlet entitled “Notes from the History of my 
Parrot in Reference to the Nature of Language” (a reprint from 
the Fowrnal of Mental Science) Dr. Samuel Wilks aims at 
proving that language, in its larger sense, has its rudimentary 
framework in the inferior creatires. The result of his observa- 
tons as to the perrot’s faculty of acquiring language are *' that it 
has a vocal apparatus of & most perfect kind, that it ozn gather 
through its ear the host delicate intonations of the human voice, 
that it can imitate these perfectly by continued labour, and 
finally, hold them in its memory; also that it amociates these 
words with certain persons who have uttered them ; also that it 
can invent sounds corresponding to ee ee DTE AOAO 
from certain objetts”~. 

THe terio huiona which pasted over Bratane und fé 
suburbs on thé night of June 23, unfortunately did some very 
serious damage in the Botanic Gardens and in the Acclimatisation 
Society’s grounds, Numbers of large trees were torn up by the 
roots, and branches were scattered in all directions, At Bower 
Park numerous valuable trees and plants were injured, and it will 
take much time and labour to repair all the mischief, 

(Tux City Press staves that it is intended shortly to present the 

honorary freedom of the Leathervellers’ Company to Prof. 
Owen. : 
By the last mail from China we learn that there has been a 
severe earthquake in Western China, which is mid to have 
caused serious damage in the provinces of Szechuen, Shensi, 
and Kansu. From Manile the intelligence also comes that 
Surigao has experienced several disastrous earthquakes jwhich 
commenced on July'rz The shocks sre described as even 
stronger then that felt there in 1875. Between July. and 13, ` 
beyond which latter date we have no news, no less than seventy 
shocks had been felt. Sees cere 
able, but no lives had been lost. 

` Mx. E. Kxirroxo, of Yedo, bas just published a /rsckare on 
the typhoons which occurred about a year ago in the Chins and 
Jepan seas, Mr. Knipping has embodied in it the results of his 
own personal experietice ande information, derived from the lots 
of ships which were caught in the gales. 

` ‘THE Tronsectiens of tho Norfolk and Norwich Society for 
1878-9 contain, as mual, several papers of value. Mr. J. H. 
Gurney describes a visit he paid to ‘‘the Ganret City,” as he 
calls the Bass Rock in the Firth of Forth, ‘‘ Norfolk -Decoys” 
is an interesting paper by Mr, T. Southwell, and Mr. John 
Cordeaux contributes ‘‘Some Recent Notes on the Avi-Fauna 
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of Lincolnshire," and Mr. H. B. Woodward a memoir of Samuel 
Woodward. Ornithological and Meteorological Notes for 1878, 
and Part 9 of the Fauna and Flora of Norfolk (Hymenoptera 
—Chrysldidz and Aculeata) by Mr. J. P. Bridgmae fill up the 
volume, 

WE learn from the annual report of the Central Meteorological 
Observatory at St, Petersburg, just appeared in the Aegerterium 
fur Meteorologie for the yours 1877 and 1878, that the Observa- 
tory received accurate meteorological observations from 1 33 
Russian stations, . 

“ACCIDENTS in the Comstock Mines and their Relation to 
Deep Mining” forms the subject of a recent paper to the 
American Institute of Mining Engineers, by Mr. Church, ALE. 
He points out that heat, the peculiar mode of timbering in 
square sets, the almost exclusive use of nitro-glycerine powders, 
the necessity of frequent repairs to shaft timbers, the incessant 
movement of the rocks through which the shafts are sunk, 
making accidents in hoisting more than ordinarily frequent, and 
the necessity of transporting large quantities of rock through 
narrow g&ngways entirely by human labour, are the conditions 
in which mining in the Comstock may be said to suffer rather 
more than the usual lability to danger. Two of the causes, 
both connected with the movement of the ground, may be 
expected to Increase with depth. Together with the heat they 
comprise 40 per cent. of the whole number of accidents. It is 
concluded that the conditions of deep mining will increase 40 
per cent. of the canses which lead to casualties, leaving 60 per 
cent. unaffected, 


Tue silicates which form crystalline rocks (the formation of 
which is supposed to bave occurred at a high temperature) allow 
of being fused in the laboratory, and the products of this fusion 
are of great geological interest, Not a few are chemically altered 
in the proces, because they “contain hydrogen or fluorine, or 
both. In a recent paper to the Berlin Academy Prof. Rammels- 
berg has discussed the behaviour of the two fluorine-containing 
silicates, topaz and mica, at a high temperature. It appears that 
out of both the fluorine 1s wholly or partly volatilised, escaping 
partly in the free state, partly in the form of fluorides, The two 
minerals, however, behave differently in that, whereas in the 
glowing mica the proportion of the electro-positive elements is 
not altered, in the glowing topaz a large quantity of silictum and 
a smaller of aluminium is wanting. 

THE number of journals and reviews published in the twenty- 
two cantons of Switxerland is 519, of which 249 are “political 
journals, 30 literary, 39 religious, &c. It is in the canton of 
Berne that most journals are published, viz., 71 ; then comes the 
canton of Zunch with 68; the cantons of Glarus and Uri have 
only 3 journals each, 


A FRENCH populariser of science, Prof. Laurendeau, of Bor- 
deaur, endeavours to give an idea of universal gravitation by 
using a terrestrial globe to which small figures are attached by 
means of pieces of caoutchouc, On pulling a figure from the 
globe, then letting go, it falls back wherever its position on the 
globe. Two such figures being attached on opposite sides of the 
globe, demonstrate that what we call high or low is merely 
greater or leas distance from the centre pf the globe. To illus- 
trate the case of Saturn with its ring, Prof, Laurendeau uses a 
sphere rotated about a horizontal axis; in the equator of this 
sphere are arranged metallic sectors attached to the centre by 
threads of caoutchouc. On rotation commencing, the sectors 
come out, and by virtue of persistence of impressions on the 
retina, one sees Saturn's ring. Again, two bells of the same 
mass and volume are attached to suspended threads ; the threads 
are twisted round each other, then left to’ whereupon 
the balls separate by oabifeyel: force, gravitating: foubd a 
common centre between them. Then these bells are replaced 


by a large ball and 2 small one ; and this time the smal gravi- 
tates round the large. Once more a solid lead ball and a large 
inflated balloon, being similarly treated, the larger gravitates 
round the smaller, &c. ` 


Dz. J. PELLETAN in dh article on Microscopes in Za Nature, 
states that English microscopes are much superior to those made 
m France ; the former comply with all the demderata, while tho 
latter are far behind. But the English are at least twice the 
price of the French. Nearly all cheap English microscopes, 
Dr. Pelletan states, are bad. n 


WE have received the programme of the course of lectures 
during the coming winter in connection with the Bristol Musenm 
and Library, in which scientific subjects bear & prominent part. 
During the Christmas holidays Prof. S. P. Thompson will give 
three lectures on Frost, Ice, and Snow, and Mr. W. J. Sollas on 
Glaciers, Ice Action in the Arctic Regions, and Ice Action in 
the Past, 


‘EDISON'S Fast SYSTEM OF TELEGRAPHY” is the subject 
of a descriptive paper in the October .Seribxer and the occasion 
of the publication of a new portrait of the inventor by Francs 
Lathrop. This system is the little known Automatic Telegraph 
which for a year wes in operation between New York and 
Washington, and attained the marvellous speed of several 
thousand words per minute, but has now disappeared in the 
litigation of rival companies. .ScriPser has now had papers on 
the-three discoveries of Mr. Edison, which are regarded by him 
as the most important, viz. : the Electro Motograph principle 
(involved in Phonograph, Telephone, &c.), the Carbon Button 
and the Automatic Telegraph. 


In the Paris International Exhibition of Sciences applied to 
Industry luminous dials for clocks are now soki, on which the hour 
can be read during the whole of the night without the help of any 
light whatever. Although fading gradually the phosphorescence 
is sufficient to serve till daylight, Barometers and thermometers 
are said to be prepared on this principle for night balloon ascents 
when no moon is visible, These substances are prepmed accord- 
ing to the principle defined by M. Edmond Becquerel in his work 
on ce, 

M. H. Lzsounixz, of Peris, will shortly publish a large work 
on tbe natural history of birds, enhtled “Les Oiseaux dans la 
Nature; Description pittoresque des Oiseaux utiles" The 
authors are MM, Rambert and Robert. The work will contnin 
no less than sixty chromo-lithographs, and will besides be pro- 
fusely illustrated with woodcuts. 


THE Nagasaki Asstng Sun states that the prospects of another 
new coal mine on an extensive scale being shortly opened in the 
Inland of Nakanoshima are looked upon as very promising, 
Preliminary operations were commenced some time ago, and it 
15 understood that they are now nearly completed. The Island 
of Nakanoshima is situated about twelve miles from Nagasaki, 
and contains some fine seams of coal, 

Ix his just published report on the trade and commerce of 
Taganrog, Her Majesty's Consul tells us thet a scourge in the 
shape of a destructive insect—the sue exstriaca beetle— 
has revisited that region. It appeared in the steppe, sixty miles 
to the north of Taganrog, as well as at Mariapol, in immense 
swarms, and committed great devastation among the corn crops. 
These insects attack the new corn, and have destroyed many 
milion roubles’ worth of produce. They deposit their eggs at a 
depth of from three to foar inches in the ground, preferring rith 
dark soil where wheat is grown to any other, and It is stated that the 
lapse of one, or even two years is necessary to complete the 
metamorphosis, | It is asserted that, after the larva has 
quickened, the offspring buries itself deeper in the ground 
until it arrives at maturity. 


e . 


. The following works of scientific interest will be published by 
Mesars Macmillan and Co., during the coming season 1—-! A 
Treatise on Comparative Embryology,” by Mr. F. M. Balfour, 
F.R.S. ;thesécond part of the second volume of Professors Roscoe 
“and Schorlemmer's “Treatise on Chemistry”; this, which is 


just ready, cémpletes the “‘ Inorganic Chemistry ;" Prof. Boyd 


Dawkins “Early Man in Britain”; Prof. Gemgee's “ Text- 
Book’ of the ‘Physiological Chemistry of the Animal Body ;” 
"Pharmacology and Therapentics” and “Natira? History in 
the Bible” by. Dr. Lauder Brunton, F.R.S. ; ''A Manual of 
Geology,” by Prof, Geikle, F.R.S. ; ‘‘ Structural Botany on the 
Basis - of Morphology," by Prof Asa. Gray; “ Blowpipe 
Analysis," -from the German of J. Landauer, by Messrs. James 
Taylor and W, X. Kay; 1‘ Questions on Chemistry,” by Mr. 
Francis "Jones;-''Easy Leesons on Heat,” by Miss C. A. 
Martinean ; f! Easy Lessons on Light," by Mrz. F, E, Avdry; 
'! 4 Handbook.of Double Stes,” with a Catalogue of 1,200 
Double Stars and Extenzive Lists of Measures for the Use of 
Amateurs; by Edward Crosley, F.R.A.S., Joseph Gledhill, 
F.R.A.S., and, James M, Wilson, F.R.A.S., with IIlustrations ; 
and a new and thoroughly revised edition of '"Pharmsoographia," 
by Messrs. Flückiger and Hanbury. Prof. Huxley's “ Intro: 
ductory ? to-the Science Primers, has already been announced, 
Tux additions to the Zoological Society's Gardens during the 
past week include a Verret Monkey (Cercopithecus lalandii) 
rom South Africa, presenied' by Mr. E. M 3 a Black 
Rat (Mus ratti) from Rangoon, presen by Mr. R. M. 
Middleton; a Norwegian Lemming (Myscer Iewsuns) from Nor- 
way, presented by Mf. James Shuter, F.R.C.S. ; a Bonelli’s 
Eagle (Nisaetus fasciatus) from Mogador, presented by Capt. W. 
P. Forwood; a King Parrakeet (Aprosmictus scagedatus) from 
New, - South: Wales, presented by General Blake >a White- 
backed Piping Crow (Gywmmerkima leucencts) from South Aus- 
tralia, presented by Mrs. Buchanan; a Silky Marmoset (Midas 
rosalia) from, Brazil, a Malbrouck Monkey (Cercopithecus cyno- 
smrus) from West Africa, deposited; a Red-billed Tree Duck 
(Dendrecygna autamaatis) from South America, purchased; a 
Brown Bear (Ursus ardos) from Russis, received in exchange. 





MOUNT ETNA < 


GHORTLY after the era of Mount Etna in 
7 last M. H. de Saussure visi 


ournal de Geor from June 17 to July 4, copies o; 
a Satmure hës sent us aloud witha ate Cor mn 
cise one: On his first ascent he and his gui 


g 


verso the of the cone. o thus succeeded in 
reaching the oppa imi o: ply on the north side. The 
crevasse which on Etns has divided the volcano 


been 


the cons of Etna, and was arrested to the cast of Monte Pernicro. 
Thence the crevasse is ara garg out only erupilon 


of gas, Below Monte PirzeUB thero`is 
war give onl 1 lank From this point.the crevasses continue 
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in detail the u stream, appears not to have been 
previously - 
'This eru first a ata height of about 2,700 metres, at 


mer roy » combo: 

great resulting from the combustion of gas, The lava 

over a-vast inclined flowing over very h 

streams of recent lava, on which it is broken.up to ani 

extent as fur as the foot of a mountain with three craters (Monte 

Pernido) which tufns it to the east. . z 
An important fact observed by M. de Sanssure is that these 


fa of the lava, in all the openings, at the bottom of all the 
ravines resulting from the sinking of the lavas, snow was found, 
often several metres in thickness. Nothitag 


with a mass of mud, the 


lavas the slopes which extend in the direc- 
ero are covered with vast fields of hard and deep 


M. de Saumure 


over the lower slopes of the cone of ashes, he q 

the fine sand which covered a and This 

soon ceased to be visible, and 'suddenly.M. de : sew & 
crevasse open under his feet, and he felt at the same 
time the ground begin to glide down the steep slope. He fied 
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as fast as he could, and reached a solid but not 
before perceivi Be tae The ped CE here a a 
sunk up to the middle in the sand, and indeed soon disa 

All the al. eer ene miog rene, out at the 
bottom o out to give a stream of mud of at least 
ten metres in height, which shot like a wild torrent across the 
plateau, and precipitated itself towards the Val de Bove. Im- 
mediately all the moving sand, to more than thirty metres in 
height, was diluted and drawn along, as were also the stones and 
blocks it contained, and which rolled over each other pell-mell. 


succeeded in extricating the guide, covered with 
mud, torn and 


S the origin of these eruptions of mud, M. de Saussure 
observes that they take place in the nexghbourhood of the 
central cone of Etna, and that they all escape from the foot of 
the cone and the very inclined slopes which support it. They 
proceed then exclusively from the water the beds of 
kar rena causes seem to ee 
I. vapours, The cone seems exclusively com- 
posed of ashes and movable stones, and ing the eraption an 
enormous mass of ve must have tre it. There are, 
moreover, numerous les in the u part. These vapours 
have been condensed, all the more y that they have encrusted 
the mantle of snow which envelops the summit of the mountain. 
2. The melting of this anow, i les by the fall of 
ashes on the surface than by the heat which radiates from the 
interlor and the vapours traverse the mass of the 
cone. 3. The abundant vapours the cloud of 
vapours projected by the crater. The two first causes are the 
most ; the last has most expecielly given rise to sur- 
faco streams, the traces of which are apparent. The water 
gradually collecting in excess in the lower parts of the cone, 
ends by these enormous deposits, which, at a given 


moment, to their weight, cause an m to the out- 
side, over and diluting the beds of which oppose 
its exit. 


In a communication to us M, de Saussure gives an analysis of 
the little mud-heaps which have projected through the snow. 


They of formed of 
S edid die ani black augite), 
m teow aud i 
phate (hydrat db oper ien efined small 


e; (4 calcium and 
H perchloride of iron and oxychloride of 
n; (g) indication of co salts, z 

are all of alabaster, and so wet that:they can 


eruptive vapours which formed the water to make 

"mixing with old ashes under the snow, and by their expansion 
driven small quantities of that mud h the mow. This 
mud, when heated, evaporates sulphur, sulphurous and sul 
acid, some perchloride of iron, and some hydrochloric aci 





THE ACTION OF HEAT IN VACUO ON 
METALS* 

I" the course of my experiments on electric lighting I have 

o electric current, Say wio 

of platinum, and platinum alloyed with iridium. experi- 
ments are in progress. ` í 

frut faot observed mia: anes lost weight wlien 

metal coloured the flame 


weighing mgrms., was bunched 
a nae fae Tt lost -welght at rate 
then x mgrm, per hour as long as it was 


1 1 A Paper read 


Mr. T. A. Edison before the American Association for 
-tho Advancement 


Sclance , Saratoga Meeting. . 


an inch in diameter, and weighing 266 mgrmz This wire, after 
it was brought to incandescence for twenty minutes by the current, 
lost i mgrm. The same wire was then raised to incandescence ; 
for mie it gevo à loss-of 3. es Afterwards it 
was kept escent for one hour, and ten minutes, at which 
time it weighed 258 mgrifis.—a total loss of 8 Another 
wire, 1 343 mgrms., was k y incandescent 
for nine consecutive hours, efter which it weighed 301 mgrms., 
showing a total loss of 42 mgrms, A wire twenty- 
thousandthseof an inch in diameter was wound in the form of 
25 one-eighth of an inch in diameter and one-half an inch 
in The two ends of the spiral were secured to clamping 
posts, and the whole apparatus was covered with a glass e 
ay inches in diameter and 3 inches high. Upon bringing the 
spiral to incandescence for twenty minutes that part of the globe 
in line with the sides of the spiral became slightly darkened ; 
in five hours the deposit became so thick that the incan- 
descent spiral could not be seen the deposit, This 
film, which was most C of platinum, and I 
have no doubt bat that plates of glass might be coated 
economically by placing them on each Wide of & large sheet 
kept incandescent by the electric carent, This 


loss in weight, together with the t upon the 
sented a use of m 


with the oxide of magnesium, by di 
ered acetate of magnesium: while escent 
wes decomposed the heat, and there remained a 
strongly adherent coating of the oxide. This spiral so coated 
was covered with & glass shade, and brought to incandescence 
for several minutes ; instead of a it of platinum upon 
the glass, there was a deposit of the oxide of From 
this and other experiments I became convinced this effect 
was due to the washing action of the sir upon the spiral; that 
the loss of weight in and the coloration of the flame 
Were also due to tho wearing away of ths aurface of. the: platina 
to the attrition produced by the impact of the stream; of gases 
npon the highly incandescent surface, and not to volatillsation, 
as commonly ; and I venture to say, although I have 
not tried the that metallic sodium cannot be vola- 
tilised in high vacua by the heat derived from incandescent 
platinum ; any effect that- may be produced will be due to the 
washing action of the residual air. After the experiment lest 
described I placed & spiral of platinum in the receiver of a 
common air-pump, and arranged it in such a manner that the 
current co pass it, while the receiver was exhausted. 
At a pressure of 2 the was kept at incan- 
descence for two hours before the it was sufficient to 
become visible. In another experiment, at a higher exhaustion, 
ee bve ee ee In & 

glass bulb, exhausted bya Sprengel pump toa point where 
a quarter of an inch k from an induction-coil would not pass 
between points I apart, Was placed a sprek the 
connecting wires passing throug’ giam. spiral 
been kept at the most darsling incandescence for hours without 
the i tisible. 

I now describe other and far more important phenomena 
observed in m ents. Ifa shart of plati win 
one-thousandth of an inch in diameter be held in flame of a 
ece of the wire 


upon 


between clamping posts, and heated to Incandeacence 
minutes, by the passage of an electric current, the 
30 as to be seen with the naked eye; the 
'the microscope, ts,a shrunken appearance, and is full 
deep cracks, the current is continued for several hours 
effects will so increase that'the wire will fall to pieces. This 
duintegration has been noticed in Ratne long subjected to 
the action oa famo by Prof. John W, Draper. fallue 
-of the procesa in by the French chemist Tessie 
du Motay, who sheets of platinum to incandescence by 


e . 





in doing so ha uced a metal in a state | than fron, 1 

VU MARII, table at EPAR remains hard, and becomes the colour of silver, Alumintum 

ture where nearly all substances melt of ore consumed ; a metal | melts only at a white-heat. . re 

bosse ia ot When inl in th form sen f onde s dependent prise ap mn 

of man es is, on 
ingy and elastic. when at à th ; for nitenoe; "ako of areola doc no fuo a 
as when’ cold, and cannot be annealed by any | the flame of the axy- blow-pipe, while it melts e wix 
commonly known, the cause of this ahrinking | and conducts electricity when on an incandescent 

Ting Jrei e the Thie Ia ata fr lower ten disi Sre band ron 20s 

air in the mechanical end physical pores of the platinum, and | aluminum éssily melts oxy-hydrogen flame, w t only 

a e E AE Platinum as sold in | ritrifies on the platinum spiral. : 
one, in which whole is : 


profes wd in ong tye greed e ell ie rate as dod ju S cae, Nickel is far more refractory 
uces 





exist. Beh nts Sag HE statue to recently unveiled at Perpignan is not thè 

With platinum or any metal the air ‘spaces may be eliminated , first erected to (rout sstrotinine: Ka gresie pis 

and the metal made homogeneous by a very simple process, This | [n 1867 M. Isac P then representative of the native plar. 

process I will now describe. I made a large number of of Arago in the Im ‘Chamber of Deputies, erected one at 
all of the,same size and from the same quality | his own expense at gel. The was accompanied 

of. wire ; each to the «ir radiating of | by speeches delivered by the donor, M. Bertrend, the 
of an inch ; five of these were brought by the of the of Science, and others. - It 


Arago supported against-his éwn 

by a photometer, and the average light was equal to four standard pei ihe construction: of the railways by pablic oofnpariies, and ' 
: been grosaly abused -by some of his political friends. 

same kind of spirals was placed in the receiver of an atr-pump, Althongh a political leader, tt must be mid, to the g of 
and the sir exhansted to 2 millimetres ; a weak current was then | Arago, thet never was influenced by et ed 
passed through the wire, to slightly warm it for the purpose of | He was always writing, and M eus to 
. amisting the passage of the air from the pores of the metal into | the ditawrina of his dwn These facts be 
remembered, as effoít&-havo been made in the recent Arago: 

augmented, at intervals of ten minutes, until it became celebration, to degrade him into & mere poli which rever 
The object of slowly increasing the tem was to allow the | wes the case. Arago was made a member of the Provisional 


proclaimed ore 

contraction and at. these high temperatures caused the in the f M. Pani dus that he 

ese Tus i of May one inquemvirs 
wire to weld aethera the poina previouly air. In etie receive Con ^ dri 

spiral had reeched atem- | thrown ‘by the popular rising of the end of June, and from 

without. that it was giving & of twenty- that time ha abetained frat taking any prominent pert in 

ve standard candles, it undoubtedly have melted | politics. : ; 
before it gave light of five candles had it not been put Arago was his works having béen ‘mostly 

the above process. Several more spirals were afterwards tri in the Annuaire du krass des Langia without an es ht, 

with the same result. One spiral which had been brought to | and sold for the benefit of the Bureeu, of which he was the moet 


these more slowly, gave a light equal to thirty | influential member. His ks were all of them postu- 
PEE A E meee a ii gave nearly the | mous, -and edited by M, the apem] 


i Arago’s lifetime, that the Bureau had a profit by it. . 
silver, and had a polish which could not be given it by any other | Since death ft has become necessary to provide special’ 
means.: . The wire had a less diameter than before treatment, | for the publication of that useful work. i 


it Arago hed no salary at all es director of the Observatory. ‘He 
As compared untreated platinum, it was it was | was a esr by the recel 2004, 
n eL cee ipis > and that it could not be si iau iiti Neo aad 


annealed at any temperature. .of the Academy of Sciences, 250/7. as Perpetual Secretary, and 

My experiments with many metals treated by this process | when he was Sarg on astronomy . The functions of 
have proved to my satisfaction, and I have no hesitation in deputy and member of Municipal of Parls being entirely 
“Eint What ls known aa iara of motels rae pea soft, us ho was no receiver of any other public moneys. 
pliable is nothing more cracking e metal, nder Republic hls membership of the Assembl brought 
caso where a hard drawn wire had been annealed a ul | htm u. a day. 4 


ve 
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. an The supposition thet the strata met with at Ostende 
mident but. loyal nabura, reay for power, bat tacapabie of would in their course westwards run north of London have 
hatred, and thirsting for justioe, a heart sensitive valiant, | been by the occurrence of beds of Wenlock at Ware, 
sometimes dra bays a contemporary, to alow itie d setet to near Hertford, twenty miles north of: London. discovery 

& | hás come most opportunely to the information wbich only 


i 
1 
; 
: 
; 
: 


from There the 
cessive members of the series mostly rise to the surface and are 





— exposed in all the valley of denudation extending north from the 

PALAOZOIC ROCKS IN SOUTH-EAST OF line of the coal measures, as since laid down by Dumont. 
ENGLAND! bis el ane of thie ger as yet known wit 
N a communication to the ical Section of the respect to our own structure on east, it can 
of the British Association at Plymouth in 1878, ‘I call be safely put in relation with what obtains on the European con- 
attention to the significance of the result of the deep boring at tinent for an extent of 400 miles; the order in which the suc- 


facts been hich arrive in- limestone series next in sequence? In parts of 
' ferentiaily ur what, but a year since, was meren erula m the mountain limestone has been estimated at 600 feet 
M. , at @ recent meeting of the. Geological 3 it is less than that in an east and west direction, The 


t bed at Meux's had, be nearly doubled, or abont 800 feet’; 
that inasmuch ss palæosolc formations of Belgiani and; tho in other words the lower members ‘of the coal morsure formation 


portant poi wish ea m the qeviitgetion of the Belgie may bo fairly expected to occur at about that distance south from 


‘The supposition that the dip of these upper has been ascertained beyond all doubt as to the Hne of — ' 
to 


dros and the Entre Sambre and Meuse.” The exact significance of | Mable us to replace, without much chance of error, 
this latter alternative of the 3 not, perhaps, each band and of its angle of dip. , 
English 
structure of 


has 
to a festire in the ph x bat the which UNIVERSITY AND EDUCATIONAL 
is very properly referred to M. now that : 
vend of the Coss a inci bs cedi cor cath: INTELLIGENCE 
- east district, The bend of Belgian and North of france coel- UNIVERSITY COLLEGE, BRISTOL will shortly commence its 
meastres may be truly represented as trough-shaped, however | fourth Semion. The calendar, which is before ns, states that 


M. Dewalque adds: ‘Starting from the supposition that our | in the third, 576, of whom were men and 221 women; 173° 
(Belgian) old NER ame prolonged westward into England, ‘and såmen His dey cim ead d ta tha evening: Good Y is 
Lie faot Liat pper Devowan strata coru under London, made by the which dodged 


we are led to that the bend of Silurign slates of the a thorough for students i 

-2 «t Further Evidence on the wok the Palmosiic Rocks beneath the | Decame aoe civil or.architecis: 
South-East of Engiand,”’.by R. A, C. Godwin Austen, F, Paper read | The course for is such students can pursue it 
i the Sete aene cl he Esk AM me during the six winter of each year, and the council of the 


. 
E 4 . e. 





ts also 


‘Oxford, who has recently been elected to the’! 
S in Professor: , The ng loire of fho bag sui t 
to be gi ki htm on Monday, ber 6th, on fAThe.Con- 
ditions Intellectual: LS ä ww td t 


Jectiqn ‘representing 
Swiss schools of all degrees, 
"Numerous objects from the Swiss 
'coúhiries hizve'alreedy arrived, and the 
opened fór the public on October 15. E s 
Was Jearn from:tha angual report of the University a Od 
the. miyersity numbers: 325 stud. 
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$ “Tan Fe der hA. soologisch-lotonischen Gesell- 
skafi- ae Paa E ree and ad 1879 part Ly Ly gone the 
I cor {86 shrab-lichens trie; a 

by J. 


pene ofall the fede ed in ihis 


, and its pan 
systematic. zoology, by Josef Mik.—On a method 
freshly collected by Brunner von Wattenwyl.—Review 


--of the ‘arachnida pact ae 
‘Siberia, by -Dr. In Koch— bologphic. ornithologice, -by 
Victor von Tschusi S forms a complete cata- 
logue of the' whole ornithological literature of mies por 
Mor ic Em ROn a copious appotrance of cantir Saar 
E Shan die wieder ae by Dr. R 
paper).—On pr eres nuo M 
Y robaron on the fungus-flora 
Finsa Low Rew rase Gn de fee té ef ia 
by Josef Mik.- These iim You Digeroga det 
cesorse, O. S., on Cyriztagon mor dürt, Mik., and on 
' charassus. gladiator latter a new ii beni of dolichopo- 
dide from. North . Americg.—On the com flora of 
the can of Ade iy Dr Canty Mag On dera 
the ant-fauna of ustav Mayr,—On the cultivation 
of by Dr: Emil von Marenreller.=On the 
history Mou of cha TORINA of neon dec by 
Dr. Ginthar Beck. Rescaithés on Che literature.and distribu- 


*tion ‘of Hepatica in Bohemia, by Jos. Dedecek.—Col 
1 results .of an. excursion to Croatia and Slavo 


d Y Dr. Franz L 
eoptera, [frst paper containing Cwewjida, 
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roo P RT TS ee ae 
Sor ole : EDUCATION eg 


- Education, its ‘Principles and Practica, as Developed by 


George Combe; Author of “ The- Comstittition of Man’! 
Collated and Edited by William Jolly, H.M. Inspector 
of Schools (London: Macmillan and Co., 1879.) ` 
Tas book'appears:atan opportune moment- Inquiries 
into the philosophy of education gre attracting 
increased attention among teachers, and the universities 
are taking measures with a view to bring to light the best 
rules _ for 
underlie those rales, In these circumstances, the laborious 
editor of this volume has done a public service, in placing 
on permanent record and in a modern form, the principal 
writings of one of the most original thinkers and earnest 
workers'in the department of educational reform. ` But 
for such an enterprise, the speculations of Combe, many 
of which originally appeared in a fugitive form, or in 
books which are’ now „well-nigh forgotten, would have 


remained unknown to the’ present generation; although: 


some at ledst of his teaching is as much needed now a3 
half a century ago, when it first appeered. - . 

George Corhbe'was born in 1788, and the seventy years 
of his life coincided with the period in which the national 
conscience became awakened to the necessity for public 
instruction’; and in which occurred the principal experi- 
ments and controversies that have slowly shaped our 
present national His, attention, was very early 
directed! to the’ defects, both in ‘the supply of means for 


education and in the character and quality o£ such educa-. 


tion as was then accessible to the people. A large part 
of his life wag devoted, to the expositión' and propagation 
of his views on these subjects. Those views may be thus 
briefly “summarised’:—(1) A true science of education 
should be based on a knowledge of physiology and of 
mental philosophy. - (3) School teaching should-be mainly 
directed. to the of faculties, with special reference 
to the actual pursuits and duties of life. (3) Hence the 
study òf dur own physical constitution, ‘of thé phenomena 
of nature, and of the economic and social laws which 
govern the happiness of communities, ought to supersede 
many of the subjects included in the ordinary school 
routine, much of which he regarded as mere verbiage and 
as very sterile of intellectual result, (4) While increased 
. attention -ought- to -be- -given in schools to ethics and 
religion, in so far as they ire- deducible from the laws of 
our own well-being and that of society, the “public school 
ought not to concern itself with dogmatic theology in any 
form. ' (5) Special efforts ought to be made to train giris, 
both-tó a-stronger-interest-in intellectual pursuits, and- to 


a better- understanding of the-laws of health and the’ 


right way of training young children. ` (6) A true ‘know- 
ledge of the sciénce of mind for the purposes of education 
is. to be obtained only through phrenology ; end the study 
of this subject 1s.not only indispensable- to the teacher 
and the parent;-as the guide to right training ; but should 
alsa. aa into a cor tee etool 
itself. 

These cardinal doctines aere set forth by Combe in 
his larger works on Phrenelogy, and on the Constitution 
of Man; in numerous pamphlets and contributions to 
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school teaching, and the principles which. 


;periodicals; as well as.in.lecturés -delivered in many 
-| places, both in England and America. His writings are 


characterised by clearness, and by considerable: wealth 
.and variety of illustration; -and by the unadorned and 
forcible style which comes. rather from strong conviction 
and definite purpose than from conscious literary effort. . 
i To bring together from mahy books, tracts, and reports 


`| of lectures a coherent statement of. Combe's teaching was 


‘a difficult task, And in one respect his present editor 
has succeeded. Mr. Jolly is in full sympathy with his 
‘author, and has diligently studied: his writings, He has 
acquainted himself with the collateral history of.the chief 
movements in which Combe-took part, and has brought 
‘down the record -both of his achievements and of their 
results to the latest period. As one of the most energetic. 
:and thoughtful of. Her Majesty’s Inspectors of Schools, 
‘and as a careful student both of the history and of the: 
philosophy ‘of the pedagogic art, Mr. Jolly possesses 
‘some exceptional qualifications for the task he has under- 
taken. = id Li - - H ] Y 

Yet, although the book is complete and exhaustive, und 
is logically arranged, it cannot be said to have been skil- 
fully or artistically.edited:  Combe's life was spent in a 


-| sort of missionary work, in expounding and enforcing to- 


very different audiences, and with varied illustrations, a 
few principles which he held to be of paramount import- 
ance. It was inevitable that he should repeat. what was 
substantially the same thing many times, One might 
have expected that an editor would.select from the 
voluminous-material before him the most effective state- 
ment of each of.Combe's doctrines, and present them in 
a concise form likely to ettract a modern reader, But 
Mr. Jolly has preferred to bring together lengthy extracts, 
and to-produce a huge amorphous volume of 800 pages, 
with manifold reiteration of the same facts and specula- 
tions in every variety of form. The book is filled with 
cross-references, and furnishes quite a curloud stüdy of 
the mode in which a limited number of ideas and facts 
admit of being stated anid restated, combined and recom- 
biried, looked-at from all sides, and madè to occupy the 
maximum of space. All-Mr. Jolly’s reminiscences: and 
illustrations’ seem to revolve round the three ór four 
eminent meh, who have- more or less adopted Combe's 
views, and the little gtoup of secular schools—of which it 
seems that very few now-survive—in which those views. 
were most fully carried out. ‘And the repeated reference 
to the same names becomes after a time not a little weari- 
some even to the most patient. and. sympathetic reader. .- 
The book will enable this generation to estimate with 
toletable accuracy Combe's true place-in the -history of 
education. - On the need of scientific instruction, and of 
ing the observant and reasoning powers by the study 
of hatural phenomeha, his tegching was much in advance 
of his own age. His vindication of the importance of 
sáme acquaintance-with the structure and functions of 
our own bodies, and with the constitution of man and of 
society ; and especially his demand that the ldws affecting 
wages and capital, and thé conditions of-indtistrial success 
should be taught to‘chitdren are sound and far-seeing and 
even now'awalt fuller-public recognition. The scant 
acceptance these doctrines -have received from the pro- 
moters of public education is jargely owing to the use of: 
the word “secular” in-connection with Combe and his 
BB 
e . 


350 


NATURE 


[Och 9/-1879 ~ 





favourite schools, and to the unfortunate associations 
which ‘have happened to cluster round that word, - But 
Combe’ was an earnestly religious man, and in his view 
both natural and revealed religion were vital parts of 
education. He wished, it is true, toexclude controversial 


theology from the common school; but he strongly advo-, 


cated the teaching of the Christian faith by clagy and 
parents at other than school hours And in the school 
itself he thought that moral training—the cultivation of 
benevolence, reverence, | and truthfulness—was indis- 
pensable., There is no one point on which his theories 
have been so much misunderstood. He believed that 
very noble incentives to duty and valuable helps in the 
formation” of character were to be obtained from the 
wise study of the laws of our own being, and the structure 
of human society; and his chapter on “Moral and 
' Religious Training through Science’’—one of the most 
original and valuable in the book—is full of wise sug- 
- gestions and of interesting examples. “ The Ten Com- 
- mandments,’’ he would say, “areas clearly inscribed in 
the nature and constitution of man as on the tables of 
stone delivered to Moses." To him the revelations of 
Divine will and of the nature of human responsibility 
-conveyed to us in science and in the order of nature were 
as sacred as the teachings of religion, were indeed a 
-substantial part of religion itself. It must be owned that 
this is a doctrine which has not met with universal 
acceptance, and the exposition of which in Combe's 
writings is yet deserving of study. And in like manner 
his views on the training of children for the duties of 
citizenship, on a more rational system of teaching for girls, 
and on the necessity for instructing the teachers of the 
people in the art and mystery of their profession, were 
generally right and often profound; and possess auz 
less value for this generation than for his own. ` 
Yet it must be admitted that although Combe s saw 
clearly and expounded forcibly some’ useful truths, he 
was not distinguished by much breadth of vision ; and 
he certainly did not excogitate a full or philosophical 
system of education. He believed it possible by pure 
'deductiom to evolve a practical scheme from certain 
„scientific; principles ; and there is evidence throughout 
_ the whole.of his writings that he attached too little value 
- té*the lessons of actual experience, and that a fuller 
knowledge of child-nature, and of the practical working 
of schools would have rectified many of the deductions to 
which he attached most importamce. He habitually 
depreciates the study of language, and repeatedly con- 
trasts what he calls “real” knowledge with linguistic 
' study, to the disparagement of the latter. - To him words 
were mere means of expression and of communication. 
He never recognised the truth that words are the instru- 
ments as well as the representatives of thought; and that 
the right study of. words and their relations is a discipline 
in logic and one of the mast effective means of widening 
the range of a pupil’s intelligence. Nor in his scheme of 
study was there much room left for history, for poetry, or 
efor literary culture in any form. “Res, non verba, quasoy 
wad his favourite motto; yet it is no? too much to say that 
his conception both of things and of words and of the part 
they should play in education was inadequate and un- 
sound. And as to his system of phrenologys which he had 
learned from Spurzheim, and from which he hoped so 


much as an instrument for the regeneration of society, we 
must admit that it is now universally discredited by men 
of science; and that it betrayed Combe into a false - 
method of psychological analysis He believed that every 
separate tmoral propensity or mental gift had its own 
Aabditat in the-brain, and was capable of being separately . 


handled and developed. He thought that it would be. 


enough to show a child that he was deficient, e.g., in the 
organ of veneration, and then to set him to-cultivate that 
faculty by placing before him appropriate objects for its 
exercise, and so to restore the belance of his character. 
Experience however has not confirmed thistheory. It 
may well be doubted whether character has ever been 
fashioned in this cofisclous and mechanical way. At all 
events it does not appear even in this book, that the.. 
theory has ever been seriously carried out in practice ; or 
that any one even of Combe’s most enthusiastic disciples 
has accepted it as a working hypothesis, or applied it with. 
success in the government, either of a school or of a. 
home, There cap be little doubt that Combe's faith in 
what he called phrenological sclence and his constant use 
of its terminology, vitiated many of his speculations about 
teaching, and prevented him from arriving at a full or 
satisfactory solution of the problem he desired to solve. 

Few persons are better qualified than the editor of this 
volume to aid the public in discriminating what is 
ephemeral and obsolete in Combe’s teaching from that 
which is likely to possess permanent value. This task, 
however, Mr. Jolly has not achieved and has scarcely 
attempted. And even those who most appreciate the įm- 
portance of Combe's contributions to educational science 
will be fain to own that the bulk of this book is seriously 
dispropartioned to the worth of its contents; and that a 
more valuable -boon to the teacher’s profession, and a far 
worthier and more enduring memorial of Combe himself 
might easily bave been comprised in a volume of one-third 
of its size. 


-THE CAPERCAILLIE IN SCOTLAND 


The lite in Scotland. By J. A. Harvie-Brown, 
F.Z.S. Member of the British Ornithologist’s Union. 
(Edinburgh : David Douglas, 1879.) 

HE introduction of birds into coutitries far from their 
- original homes and their successful ‘‘acclimatisa- 
tion’? therein—to use a word now generally in vogue—is 
well known to have been accomplished in many instances 
—not always, however, to lead to the benefits expected 
to result from it. Thus the European house-sparrow. 
has been transplanted to the United States of America, 
and is now a familiar bird of many of the great cities of 
the New World; the Indian grakle is at present one of 
the commonest birds in Mauritius, and in some of the. 

Hawaiian Islands the native birds are said to have almost 

entirely disappeared in the course of their struggles for 

life with introduced species. But the re-introduction of a 

bird into a country where it has formerly flourished and 


“where it has only recently—almost within the memory of 


man-—become extinct, is, so far as we know, almost an . 
unparalleled fact, and one that is well worthy. of an 


Accurate record. 


Such has been the case in our,own islands with one of 
the finest and largest species of game birds commonly 
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known as the capercaillie, or cock of the woods—the 
. Teirao urogallus of naturalists—and Mr. Harvie-Brown 
tells us the story of its extinction and revival in the 
interesting volume now before us. : 

The capercaillie, as Mr. Harvie-Brown after much dis- 
cussion, decides that the name is most correctly written, 
was certainly a not unfrequent denizen of the pine-woods 
of Scotland and Ireland in former days, buty for some not 
yet clearly understood reasons, became gradually rarer in 
both countries, and according to the best evidence was 
finally extinct between the years 1745 and 1760, although 
there are several records of its alleged occurrence in 
Scotland at a later date, which Mr. Harvie-Brown con- 
siders “at least worthy of notice." In 1807 a capercaillie 
is said to have been shot in the Camus-na-gaul woods 
opposite Fort William, but this must have been the last 
survivor of the ancient race, for it is allowed on all sides 
. that at the beginning of the present century the caper- 
caillie could no longer be reckoned as an existing “British 
bird," Its reintroduction was effected by the late Marquis 
of Breadalbane in 1837 and 1838, after several ineffectual 
attempts. Living birds obtained in Sweden through the 
instrumentality of Sir Thomas Fowell Buxton and by the 
energy of Mr. Lloyd, the well-known Swedish sportsman 
and naturalist, were transported to this country and safely 
delivered at Taymouth under the care of English game- 
keepers. About forty-eight individuals were imported in 
these two years, some of which were turned out, while 
others were kept in captivity for breeding purposes. So 
well did they succeed that in 1862 or 1863 their numbers 

on the Breadalbane estates were estimated to be at least 
` 1,000, whilst according to other accounts they reached at 
this perlod to over 2,000 in number. From the Taymouth 
woods the capercaillies spread gradually over the adjacent 
districts of Central Scotland, wherever fir-woods prevailed 
Suitable to the habits and food of the bird. Mr. Harvie- 
Brown gives us details of their first appearance and pre- 
sent numbers on various estates in Perthshire, Forfarshire, 
Fife, Kinross, Clackmannan, and Stirling, besides other 
‘outlying counties. A neatly executed map enables us to 
realise at one glance the statistics that Mr. Harvie-Brown 
has so diligently collected. “The capercaillie then," he 
concludes, “has populated the woods and forests of part 
of Scotland principally. by its own exertions, since the 
great restoration at Taymouth; but there are certain 
minor centres of introduction which have undoubtedly 
added some impulse to their advance, though perhaps not 
to any extent compared with the impulse from the great 
centre.” All-naturalists must, we are sure, feel indebted 
to Mr. Harvie-Brown for the pains he has taken in inves 
tigating this interesting subject, and will congratulate 
themselves upon the restoration of this noble seers to 
the British avifauna, 





OUR BOOK SHELF 


San Remo and the Western ` Rivier, Cmatically and 
Medically Considered. By Arthur Hassall, M.D. 
(London: Longmans and ‘Con 1879.) rr: 

Dr. HASSALL has written a really useful work on a part 

of the Italian coest possessing many points of interest, 

more especially to those affected with chestediseases. He 
himself. has spent.two winters in the Western Riviera, 
and during that period has diligently collected informa- 


^ 


tion by personal observation and otherwise on the spot. 
Partly in this way, and partly by consulting anthorities 
on the topography of the district, and hee dons of 
in various departments of natural history, Dr 
assall has compiled a work which may be taken a$ & 
Uphasiei dri de by al wbo wiah to visit the 
Riviera either for pleasure or health. There are a few 
attractive illustrations and a good map. 





LETTERS TO THE EDITOR 


nes M Dee can M METAM IE TM O 
writers of, rejected manuscripts 
UE e TUE their latter: , 
te 
V i penetra i 


An Index to Zoological Genera 
m ee wil at ar 
early day an index, in one alphabet, edes 
in zoology Vasher fa recede fuel] ariaa It & to 


be base s me tho t Nomenclator of and Marschall 
indexes to the Zeelogical Record, ‘The namic of the genus 
will be followed by the name of its , the order to which 
A M Zoor App (to Muda Quite and the symbols 
A, M, Z., or . (to indicate thet a full reference ma’ pe 
found in [A] 3 “Nomenclator,” [M] Marschall’s “ 


menclator,” [Z. uiia "Nomenclator M». ] the Appendix 
to the proposed work), thus :-— 


Donachlora, Sedo , Mamm., 1837, A, 
‘Grey, 7 M. 


Dorcanie, 
anius, Chapuis, Calpe. 1869, Z 
Podelacte, Geyer, Lepid. +» 1837, App. 


Names to which objection has been raised will be prefixed by 
asterisk, 


an 
The appendix referred to will record in ter detail names 
which heye been overlooked Yin the lets above mentioned, or 


Fo been m ad since 1877, the year reviewed in the last 


The object of this communication ls to Invie af once from 

expecially from paleontologists, lists 

of such names as should appear in the & Such names 
corrections of am kind to the text of Agnasls’s or 


' Nomenclator) ond be accom by the name 
of the proposer of the genus, bibliogra; reference, date, 
etymology, and the order of animals to w. the genus is refer- 


ae. in the Index tha mame of the person furnishing the reference 
will alse be added as tts sponsor. 

Many Americen zoologists have promised their assistance, but 
it must be evident that a work so extensive and of such universal 
value can only be satisfactorily the aid of Euro 
naturalists, As it is erpécted . of the Index will be 


edy by er friends of EAM 
-invited to communicate with the subscriber at the earliest posaib 





Dita wola or the 
Den 
are altogether incorrect and 


There are a number of balneological works treating of the 
European mineral spdngs generally, which inched descriptions 
of those of Hungary, but in almost all cases those desoriptiens 
aona appear in tho worka of fo is perhaps excusable, 
when we condar mie difficulties which the authors must 

to obtain information upon the subject; but 
that a works published in H should 
far Ra eae ih It is & most unfortunate 
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circumstance that a work besring the tite * Les Eaux Minerales | out fruotificatlon, whilst other natmalists hgve dom du the 

de la Hongrie," under the auspices of the Hungarian | yellowish floating ieces only the palo and altered remains 

:Cogumisaon of the last Paris Exhibition, and extensively | of the plant, wem fragments were capable of vege- ` 

clretilatéd by them, is found upon exarunation to be altogether tating, their branches should be brown or olive-coloured like 
; fe 


unielisble in its information. In the interesis of truth I feel | living i on the rocks below water on the sea-alíore, and 
called upon to point out to f the unsatisfactory nature | if fi really grow, fructi&cation should not be 
^£ th's work. This cond of the work in question is | wanting. vt 


borut ou: ^y the following facts :—The book enumerates less than I have heaid from several travellers; who have sometimes 
forty per ceat. of the localitles'in Hungary: at which mineral | crossed the Sargasso Sea, that they, like: mo, never saw other 
springs occur, no iwy than a thousand of such localities being | than: pale fand dead fi sargassum, sp, that I believe those 
omitted. Perhaps itis by way of compensating for 'these omis- | accounts of Humboldt and Harvey to be erroneous. Does any 
gions that the author augments his list by making | reader of NATURE know of living Sargassum in the open téa as 
two or three springs out of one by not discriminating its | a fact? = - ~ : , 
Rcs nl mem dic Ber iens ohmi Thich havena rel There exist many fenciful reports. on Sargassum, e.., that 
] ente. In mamy'cases the author has failed to indicate the | some branches of the floating Sargassum rise two inches above 
localities fo which his information refers, especially in those TM are: tous drivi aloog by tho wind can any. one 
instances in which there are several places of the same name; | confirm this?" No botenist has observed it, and no 
and these difficulties are increased by the numerous typographi- | sea-weed is known to- behave thos. Haeckel and other learned 
cal errors in the book. The analyses published in the work are | men who never crossed.the Sarghaso Sea, speak of “a colossal 
of a very unsatisfactory character, for while more than one hum- | sea-weed forest of 40,000 phical square miles.” 
aned of tho mon ferent and ee I would be. J indebted for orket information as to' the 
omitted, others, wero e twenty or thirty years ago, | degree of d in which Sargassum has been obeerved, Al- 
soo ADd re therefore far less reliable, are included in it. . [though I was eleven. da in a steamer the two seas 
. ^ _ Althongh it cannot be expected that a large class of readers | containing Sargassum, I saw n at all in the Pacific on the 
_ shbuld take an interest In these details about the Hungarian mine- | direct route from San Francisco to Yokohama; and in the At- 
ral waters, yet I havo thought it right to point ont the unreliable lantio I obeerved only e fragments from 50 io roo feet 
charactet-o 


3 : this work th your widely-circulated journal, so that | apert; other credible tra assure me of having seen -the 
. the errdrs should not bé transferred to the of balneological | Sargassum sometimes almost together in loose masses or 
sg pE mS general charactar To authors of such siis of abont goo Feet in gd, lundi et al entangled wi a 
works 1 should be to furnish information the | no depth, I doubt therefore, also, er Sqrgessum could 

mineral. waters of country, as it-is a subject which-I have | hinder selling vessels. — ^ 7" a < OTTO KUNTZE 

: made iy especlal study. . J BERNÁTH . Lelpalg-Entritesch, September 30 2 

Lx nA " Dr. Kuntze’s letter, vol, xx. p. (26, line 4, read: 
Does Sargassum Vegetate in the Open Sea? -` | Ime gps ost ig IN "lqukde, but oto 
Ir is related by Humboldt and Harvey that floating Sargassum ; line 44, “granate” (‘‘ garnet,” not 


vegotates in the open sea, br sprouting brenches with- | 'granite").] — .- 


A Liquid Rheostat | shows the nature ‘of the instrument, AB is a piece of elastic 
WHILE experimenting on-resistance to the electric current, I | tube containing a weak solution of salt in water; this is held in — ' 
. Bee ae anes quu M E ee apne c By the screw D.the tube can be compréseéd and 
v. culppenkt "c ation. may ps use to:| its nal area altered, and through this its resistance. G is 
= Bome-who-afe iliterested in thls subject. The»sketch, Fig. 1, | the galvanometer and E the battery. Finding the instrament to 








me $ E z ar RETT coy í g Fm 7 
^o bet sensitive on a reflecting galvanometer I thought that piece; x, disk, connected to the tube at x, ` AB is put in circuit 
pro the tube would be & means of articulate a tiie telephone and batte.: D, ico m fegulate the presare 
sur Mieto be the case, Fig. 2, AB, elastic tube | on the tube. I call the instrument, Fig. 1, a rhoostat. 
to the one used in the former instrument ; cc, mouth- Taunton, September 24 FREIDERICK JOHN SMITH 


The Carving of Valleys — , of the northern highlands, and I do not remember a single 
Mx. Watigr R. Browne tells us in NAT vol xx. | mountain which does not besr on 
P. 504 cat he his dieoercd id the valley of a highland Burn the eni of this form of- eroon. - Itis now some since 
-evl that ‘“‘the of ‘sub-aerial waste’ are seen to | I have at Loch Maren but if I am not greti mistaken 
heve-worked their’ for untold ages on the: Cambrian sand- f Ben Slioch itself is dra 
stones of Glen. Beansdale, and to have ae a ea noting” ‘of its own decay. . 
iter eS attempt to how the old river D M M mas hire fo that 
‘channel he d a ls not “choked. the d&ris which has | wherever he in wild , it was on fragments of 
«como down from its sides," further than to suggest that ‘‘the tiny | rock that have not only.slid down mi 
e ‘runnel which now drains the ey " may sometimes be, not the'| torrents, but out over the whole floor of the glen, burying 
Hitl which Mr, w, but & great the E ted surfaco deep beneath them; and in 
torrent quite capable of ‘direct n of its own, and of | parts of the more southern and central highlands we find the 
Hago oreille eun gegen cuspis samo irresistible evidence of the continued waste of the hillsides 
its sides, it appears to me remarkanle thet evidence against@ by heat and cold and the rainfall. TM : 
sub-aerial.demudetion should be brought’ from ‘the’ :Scottish'| As to the Uehaviour of -streams in excavating valleys, very 
highlands where’e¢rery mouftain and valle? seem to testify | much d upon the character and arrangement of. the rocks 
eloquently ín tts favour. I am pretty familiar with a great part ! over w the river. flows; there are many streams in both 


3 
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H 
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highlands and lowlands which in one part of their course have 
cut deep vertical gorges not unlike cafions, while at another they 
have scooped ont wide valleys with gently sloping sides, so 
to come to any conclusion based on me geomption ‘that tha 
oring actioni of reams is uniforin [s very e.s 

Mr. e seems also to tako a very iar view of the 
extent of the ancient ers, as he speaks of the channel of the 
Httle stream he describes as ‘‘rufficient to | case the glacier in 
its flow,” seeing that the great glacier which flowed over Scotland 
fram north-west to south-enst took no notice of such a channel in 
its course as the Firth cf Tay, but swept over it and the county 


of Fife nd, scarcely showing a trace of being deflected at 
al. S there could not be such an enormons difference in 
the di ons of the glaciers on the o coast as this would 
indicate, Whatever waa the case on Maree, the glaciers 


that moved down Loch Assynt and Loch Broom were no 
pigmi es. Jas, Dura 
ewport, Fife, September 27 





The Bis-cobra, the Goh-s&mp, and the Scorpion 


SNAKES of all kinds are held in great horror by the natives of 
India, and they slay indiscriminately and emly all they 
come across, but this horror pales before the terror inspired even 
by the names of the bis-cobra and -*imp,—terror so 
that, if met with, the harmless are given the widest 
possible, and their destruction is never attempted, Ed n 


deadly properties to them, and we easily in 
them the of the flame- dragon &nd deadly 
basilisk, The of the bis-cobra isa even from a distance 


ii ce Yon i dead at onea: 3 
With such awful reputations attached to them, I lost no time, 
in my early career, in attem to make the acquaintance of 
these formidable re , after much labour, succeeded. 
No one would help me in a bu-cobra and my 
servants repeatedly warned me t catat the nk and madness of 
the attempt At one time I hed engaged the services of a 
savage woodman in collecting birds’ eggs, and to him I, one day, 
applied for a bis-cobra, but he at first refused, and it was only 
promise of large bakhsheesh that ultimately induced him to 
promise his assistance, After several days ho appeared carrying 
an eaithen pot at the end of a long bamboo, and meeting me, 
whispered mysteriously in my ear ‘‘ Sahib! bis-cobra!” Glad of 
the news, I summoned my servants, who, when they heard the 
reason of the summons, reluctantly formed a distant semi- 
circle, The pásce cautiously put down the pot and also retired 
to a distance, In no way yed, Ia ched the pot, 
e the dirty around its mouth and looked in. As ex- 
pected, I found a tiful brown and yellow lard, freely 
protruding in it» fear a forked anguine tongue, and anxious to 
escape. Da tiking it apit seal -my hard with ib». debeat 
teeth, and ın this position I held it up to the horror-strichen 
servants who exclaumed in fear ‘Sahib! shib | chór do, phenk 
do er | master! let (it) Er thron (it) away).” Then, on my 
ing to do elther, they, like the berberians of old, waited 
anxiously to see Mere I ''shonld have swollen or fallen down 
dead suddenly," and, seeing no harm, they quietly dispersed. 
My adventure with the goh-simp was Ansoaght and equally 
sitichctory, 
wW in my garden one day, I met the gardener 
away with affrighted look from a pear tree, and asked the 
reason ; he could only out ‘ Goh-sámp, sahib, goh-simp!” 
and im lore my eua. Delighted at tha Sopera T esed 
Bay and apod it the iwfulreotile trying to dodge my gare; 2 


large scaly, uncanny looking tree lixard about fourteen inches, 


long. In the distance the mall (gardener) imploied me to 
beware his “‘phoonk” (blast of breath), but I courted it, by 
trying to dislodge him, which I succeeded in doing by i 
the bough, then he threw himself on the ground 
scuttled up another tree, Both lizards are absolutely harmless, 
and I believe a poisonous lizard is quite unknown. 

The scorpion is not dreaded like the make, but, like it, is 
inevitably killed. Tts habits and purauits well deserve study ; 
my observance of-the former has enabled me to clear away (to 
my own satixfugtion) many obsecuritles with to its poison 
weapon and the mode of using it. And let me declare at once 
that the popular idea nic suicide is a delusion 


based on impossibility. Owing to the position and nature of its 


weapon, the animal cannot strike itself. It does not protrude 
2 sting as bees, e Aec genus omne, do, and the line of stnke ls 
downwards and backwards, with at times a latera] but yet down- 
ward motion. As literally described in Holy Wiit, i? rikes but 
doer pat eang 1d and its motion in so doing may be imitated by 
seizing the tip of the index or middle finger with the thumb, and 
suddenly liberating the former. 

The poison is acid and albuminous; the latter I presume, as 
on placing a living specimen In the animal in its death 
throes ejected it, and it immediately coagulated in threads, 

The pein and constitutional disturbance attendant on scorpion 
strike are often very severe, and children have occasionally 
succumbed ; but adults only complain of the n which cly 
passes off in half-an-hour. On two occasions 1 have camer hrot 
a host of migrating crickets, once by day and once by night ; on 
the firat occasion my carriage wheels crunched for a mile through 
a cricket migration ; and on the second my palkee bearers’ feet 
slid about amid crushed crickets; on this occasion one of the 
bearers yelled out that veces ge (out on & cricket spree) had 
struck foot, and ,ho up to the palkee. Having the 
means at hand l'applied a paste of ipecacuanha and laudanum, 


with almost relief, and the bearer trudged on with 
the rest. 
Peshawar H. F. HUTCHINSON 


Certain Animal Poisons 


I HAVE had unpleasant experiences of the poisonous properties 
of the Portuguese man-of-war, the great hornet, and the 


“White bathing the Ca boy I managed to get th 
e at 2$ a o get the 
I lovely bine tentacle E the first round my writ, and 
well recollect the attendant long-enduring agony and irritation, 
while the blue mark remained long on my wrist. Twenty-five 
ies after, while soaking in a P. and O. steamer's marble bath 

Madras :oads, I suddenly received what seemed an agonizing 
sieb below my left knee, and jumped out of the bath with the 
E uie cause was at once ap t, a bit of the! fatal blue 

t had been pumped into the beth, and left the familiar 
mark on my knee, and I bore it for a long tme. 

On one occasion I was showing some friends over the famous 
** Arrah House” and opened a small window to let in more air 
and light; in doing so, I unwitüngly disturbed the adhesions 
of a great hornet's nest, and one of the infmiated inmates nt 
once sting me on the left temple ; the pain was intenso and the 

ing immediate; aware of the constitutional disturbance 
which would follow, I made for home (about 500 yards dis- 
tant), and reached the threshold of my drawing room, and there 
I was brought to an instant standstill, unable to move hand or 
foot, and ing like an aspen leaf. I was lud on a sofa, and 
asked for a glass of port wine, which soon revived me. 

This ul hornet, nearly two inches 1 deep brown with 
a broad yellow band ecroes the abdomen, s e globular 
paper nests, and is not rare in the Himalayas, where it may 
often be seen in the pines. The hillmen dread it extremely, and 
with good reeson, for a swarm, or even a few individuals will 
attack fiercely and follow you for miles. 

G who have fired at & nest, the remonatrances of 
their hillmen, heve paid dearly for their rashness, When at- 
tacked, the hillmen squat down and drawing their blankets 
closely around them, await the subsidence of the storm, rarely 
osca two or three stings. Ihave known owe of these hornets 
killa by its stmg ; and many horses have been destroyed 
by an infuriated swarm. These are the dreadful animals which 
assisted 1n the on of the Amorites of old. 

The common which in Tadia aa wis dm 
ruins, frequently attacks men and horses, irritat e smoke 
of the fires tor coaktig) lighted under the trees or 1n the build- 
i and a general sete gni prut is the only mode of escape. 

y ludicrous adventures occur from this cause out here, 
and I will describe a recent one. The officers of a British 
iment stationed at Umballa were dressing for Sunday morning 
Church parade, when the alarm was given in the pound of 
three who lived together, that the bees were abroad. As escape 
from the parade was impossible, and the infumated bees had to 
be faced, the three made a syce (horse attendant) envelo 
himself in a blanket, while each wrappeda sheet around himself, 
and then formed e line, the front officer holding on to the syco’s 
bamboo, and the Sther two to onganother’s swords, and in this 
guise they groped their way ont of the compound surrounded by 
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tho boes ; cantiously emerging from -heir sheets on the high 
rod, the 7 their Colonel and his 
family The finale mey 


be imagined | 
I have al been fond of sleeping out during the hot weather, 
sub Seve , or rather ide, and used to have a sooráec 
(a porous earthen water bottle) capped by a tumbler, on the 


side. 

Fone ne T awoke to drink and, half awake, lifting the 
soorkee on to my naked knee proceeded to fill the tumbler, In 
t moment T fat ag Ifa red hot poker har. been nee applied to 
my knee, and, thinking that I had been stung by a make, 
rushed into tho house for alight, and a dcee of sal volatile. I was 
' now wide awake, and returned with the light to examine into 
matters, and then I found a large centipede coiled round the 
bottom of the sooráce, whi it had some for coolness or & 
drink, or both. It was six inches long. Judging from the size 
of the burn (for I bore the large red mark for many days), I 
inferred that I had not been bitten, brt that the whole animal 
was acrid. 

H. F, HUTCHINSON 


Spiders Web, New Caledonia 


CONSUL LAYAZD's account of the spiders’ webs of the Poly- 
nesian Arachnids (NATURE, vol. xx. p. 456) reminds one of the 
colonial enthusiasm of certain fair ladies in Mauritius seventy 
years ago, previous to the capture of that island by General 
Abercrombie. 


the Mascarene group are numerous species of 

Aransides, among which Epeira imauraiía and E, maxriaa are 
pre-eminent, them bright yellow webs being conspicuously 
stretched between the pointed leaves of the agaves prickly- 
pet Taking advantage of these '' es tolles verticales à 
jaunes, soyeux et susceptibles travalliés; sous le 
ouverneur- les dames créoles de I’tle de France 
Smient ayec les fils de ces belles arandides une paire de gants 


-dont elles firent hommage à l'impératrice,” S. P. OLIVER 
October 5 - 





Change of Colour in Frogs _ 


CAN any of your readers tell me if it is a fact that 
their colont before a T A in the weather? 
A was told at a zn Worcestershire; d 
heavy Tain, that it would be fine to-morrow because a rud 
been seen turning w. The fine weather came, was 
informed that frogs dark-coloured before wet weather 
sets in, W. J. CHAMBERLAYNE 
Junior United Service Club, Septem5»er 30 


beni which the coloni of the frog und both 
in intensi hue from the sersatien of temperature, the presence 
and absence of ight . . - although certainly much less striking 


and considerable, are scarcely Jess varied than those exhibited 
the chameleon.”—Rell, ‘ British Reptiles,"] Y 





SUBYECT-INDEXES TO TRANSACTIONS OF 
LEARNED SOCIETIES! 


WE all remember the excellent read at the 
Oxford Conference by M-. LE Bailey, sub- 
librarian at the Radcliffe Library, apon the advantage of 
a subject-index. to scientific periodicals. Mr. Bailey 
spoke with just praise of the splendid alphabetical cata- 
logue issued by the Royal Society, but observed that 
from the nid ei ene this 15 “nearly useless in 
making & ography of any given subject, unless one is 
familiar with He names of all the cates who have 
written thereon.” This is manifestly the case. As an 
illustration both of the value and the deficiencies of the 
Royal Society’ s pom I may mertion that while on the 
one hand it enabled me to discover that my father, 
eur celebrated as a philologist, has written a paper on 

e curious and exing subjett of the formation of 
ice at the bottoms of riv the existence of which was 
wholly unknown to his y, it does not, on the other 


Q1, BY a Garett, Bopenniendent of tho Room, British 
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hand, assist PAD aen a most ria 
search, what er writers may have investiga e 
subject, or consequently how far his observations are in 
accordance with theirs. Multiply my little embarrass- 
ment by stveral hundred thousand, and you will have 
some idea of the amount of ignorance which the classified 
index by Mr. Bailey would enlighten. We 
may well ieve that the only objection he has heard 
alleged is the magnitude of the undertaking, and.must 
sympathise with his conviction that, granting this, it still 
ought not to be put aside merely because it is difficult. I 
hope to point out, however, that so far as concerns the 
scientific papers, to which alone Mr. Baileys proposal 
relates, the difficulty has been over-estimated, that the 
literary compilation need encounter no serious obstacle, 
and that the foundation might be laid in a short time b 
a MR E DP workman, such as Mr. Bailey himself "e 
Of an ihidex to litera pers I shall subsequently ; 
and, there, I must foulée: the difficulties are much 
more formidable. But as regards scientific papers, it 
appears to me that the only considerable impediment is 
the financial When the others are overcome, then, and 
not till then, we shall be in a favourable position for over- 
coming this also. The reason why the formation of a 
classified index to scientific papers is comparatively easy, 
is that the work has already provided by the 
alphabetical index of the’ Royal Society. We have the 
ti of all scientific papers from 1800 to 1865 before 
us, and shall soon have them to 1873. Te it m. 
be interesting, it is not essential to go further e 
have now to consider how best to distribute this alpha- 
betical series into a number of subject-indexes, To take 
the first step we merely require a little money (the first 
condition of success in most und ings), and some 
leisure on the part of a gentleman competent to distin- 
pum the grand primary divisions of scientific research 
each other, and avoid the errors which cataloguers 
have been known to commit in classing the star-fish with 
constellations, and confusing Plato the philosopher with 
Plato a voleano in the moon. I need only say that very 
many of our body would bring far more than this neces- 
sary minimum of scientific knowledge to the task, I 
may instance Mr. Bailey himself. The money would be 
zeuren to procure two copies of the alphabetical index 
(which, however, the Royal Society would very likely 
present) and to pay an assistant for cutting these two 
copies-up into strips, each strip containing a single pi 
of a scientific paper, and pasting the same - 
board. It would be necessary to have two copies of the 
alphabetical catalogue, as this is printed on both sides of 
the paper ; aud n4 (ho dari or de Wrc S Dor Tereni 
at the head of each of his contributions, and would there- 
fore have to be written on the card, close supervision 
would be required, or else a very intelligent workman. 
When this was done, the entire catalogue would 
exist upon cards, in a movable form instead of an 
immovable. The work of the arranger or arrangers 
would now begin. All that he or they would have 
to do would be to write somewhere upon the card, 
say in the left hand upper corner, the name of the 
broad scientific division, such as astronomy, meteorology. 
geology, to which the printed title pasted upon the card 
appertained, ne to put each into a rede Hak ed i 
its special subject, préserving the alphabetical order o 
each division, We ‘should then have the classed index 
already in therough, at a very small relative expenditure 
of time, money, and labour. For the purposes of science, 
however, & more minute subdivision would be necessary. 
Here the functions of our Council would come into play, 
and it would have a great opportunity of demonstrating 
its usefulness as an organising body by induging, whether 
by negotiatio# with individ or with scientific corpora- 
tions like the Royal Society, competent men of science to 
undertake the task of classifying the papers relating to 
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their own special studies. Men of science, we may be 
are fully aware of the P aba of-the under- 
which is indeed desi or their special benefit ; 

and ough they are a -worked race, I do not 
ion that a lent number of, volunteers would be 
orthcoming. When one looks, for example, at the im- 
mense labour of and unremunerated research 
undertaken by a man like the late. Mr. Carrington, one 
cannot doubt that men will be found to undertake the 
humbler but scarcely less useful and infinitely less 
onerous task of making the discoveries of the Carringtons 
generally available, I am sure, for instance, that such 
men as Mr. Knobel and Mr. Carruthers would most 


the editor who had already accomplished the classification 
in the rough. Each d take the cards belonging to 
his own section, and would write opposite to the general 
subject title written by the first classifier the ing of 
the minor sub-section to which he thought it ought to be 
referred; thus, opposite Botany— Lichen, and soon. He 
would then put the title into the box or drawer belonging 
to its sub-section, and when the work was complete we 
should have the whole catalogue in a classified form, 
digested under a number of sub-headings. Some pre- 
i concert among the scientific editors would, no 
doubt, be necessary, and a final revision in conformity 
with settled rules, t might be questioned, for example, 
whether a dissertation on camphor properly belon to 
m chemistry, or materia medica ; whether the sub- 
ject of the gymnotus was ichthyological anatomical, or 
electrical; whether in such dubious cases a paper should 
be entered more than once. It would save time and 
. trouble if these points could be determined before the 
Classification in the rough was commenced ; in any case 
considerable delay from unavoidable causes must be anti- 
cipated. It is to be remembered, on the other hand, that 
the work conld, under no circumstances, be completed 
until the publication of the Royal Society's al cal 
index of pa from 1865 to 1873 was finished, which, I 
suppose, wil not be the case for two or three years. 
There will, therefore, be sufficient time to meet unforeseen 
causes of delay. If the classified index could be ready 
shortly after alphabetical, if we could show the world 
that the work was not merely talked about as desirable, 
but actually done in so far as depended u ourselves 
. and the representatives of science ; that it dy existed 
in the shape of a card catalogue, and needed nothing but 
money to be made accessible to everybody—then we 
should be in a very different position from that which we 
Core pesene I cannot think that so much good 
work wi be allowed to be lost. The catalogue, not 
confined to papers in the English e, would 

be equally useful in every country where science is culti- 
vated, and would find support all over the civilised world. 
Either from the Government, or from learned societies, 
or the universities, or the enterprise of publishers, or the 
interest of individual subscribers, or private munificence, 
means would, sooner or later, be forthcoming to bring the 
work out, and thus erect a most substantial monument to 
the utility of our Association. It-would obviously -be im- 
t to provide that sclentific pa should be indexed 

not only for the but for the future, If, as I trust, 
the Royal Society intends, to continue the publica- 
tion of its alphabetical index from time to time, the 
compilers of classified index will continue to enjoy 
the same facilities as at present. There must be 
some very effectual machinery at the Society for regis- 
tering new scientific papers as they «are published? 
What it is we may hqpe to learn from our colleague, 
its eminent librarian, who must be the most com- 
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etent of all authorities on the subject. Mr. Bailey 

ws attention to several scientific periodicals as useful 
may mention one 
blished at 





for bibliographical purposes, and 
which seems to be.very complete! It 


.Rome. “The number for last December, which I have 


just seen, is.so complete that, among a very great 
number of scientific papers from all quarters, it records 
those on the telephone and the electric light, in the 
‘í Companion to the British Almanac," which, I think, 
had them been only announced here, not published, 
omitting the other contributions as non-scientific. It 
further gives a complete index to the contents of the 
Revista Cientifica, a Barcelona periodical, which had 
apparently just reached the editor, from its commence- 
ment in the preceding April. By.this list I learn that 
the electric pen, the shied of our colleague Mr. Frost’s 
recent paper, had been the theme of a communication to 
a Barcelona society in May last. It certainly seems as 
if any library that took this periodical in, and transcribed 
the entries in its bibli cal section on cards properly 
classed, would be able to keep up a pretty fair subject- 
index to scientific ‘papers for the future. I must, in 


conclusion, say a few words on a subject-index to the 
transactions of literary societies. The is here 
much more remote, from the want of the ost indis- 


ble ground-work of a general alphabetical index. 

e have seen what an infinity of trouble in collecting, 
in cataloguing, and in transcribing will be saved by the 
Royal Society's list in the case of scientific papers, and 
are in a position to appreciate the Impediments which 
must arise from the want of one in this instance. 
The work could be done by the British Museum if 
it had a.proportionate addition to its staff, or by a 
continuance of the disinterested efforts which are now 
devoted to the continuation of Mr. Poole’s index to 
periodicals. Failing these, the most practical sugges- 
tion appears to me Mr.'Bailey's, that the undertaking 
might be to a considerable extent promoted by the 
respective societies themselves. . If the secretaries of the 
more important of these bodies would cause the titles of 
the papers occurring in their transactions to be trans- 
cribed u cards and deposited with this Association, 
we accumulate a mass of material worth working 
upon, and which might be ed while awaiting a 
favourable oppartunitity for publication, In some instances 
even more might be done. The library of the Royal 
Asiatic Society, for example, contains not merely its own 
transactions, but those of every important soclety devoted 
to Oriental studies, as well as all similar periodicals, Our 
friend, Mr. Vaux, could probably, in process of ti not 
only procure transcripts of the papers contained in these 
ections, but could induce competent Orientalists to 
pare a scheme of classification, and such a classified 
fist. complete in itself and of no unwieldy magnitude, 
could be published as a sample and forerunner of the rest. 
The initiative in such proposals, as well as those referring 


to scientific papers, should be taken by our Association, , 


which can negotiate with eminent men and learned bodies 
pus gir terms, and with effect where the voice 
of an individual would lost. The desideratum of a 
classed index, in a word, affords our Society a great 
opportunity of distinguishing itself. It is this aspect of 
the matter, no less than the importance of the matter 
itself that has encouraged me to bring it under your 
notice. , 





ON VARIABLE STARS 
I? had long been known that certain stara'kreatly vajied * 
in brightness and some observations had been made 
concerning them, but it was reserved to the Herschels to 
pave the way for practical investigators." Notwithstand- 
~ Bwlletisno didelMiogru Ata x della pciesp sa tematiche e fisiche, 
Pubbl d B. (rdi ei idi iri *&c. ^ 


$56 


NATURE 


/ 


[ Oc. 9; 1879. j 





ing tHe importance of the results which the observation 
of them bida fair .to offer;conéerning the nature of tho, 
sidereal universe; the variable stars have.not attracted so! 
much, Rttention as other-evenoless important phenomena 
in the starry heavenspand one cause of this’ must be} 
sought,in the. circumstance, that mast of these observa- 
tions are best madé with very small telescopes or even 
with the,naked eye, and while it is the poli oor 
‘sional ómet -to make use of the instru- , 
«mehté, of which- he has charge, the in en of the 
e Re Aen aan eae 
"amé.direction, - However, the attehtion of those who, 
take dn interest In the science but cannot afford: a 
outlay, cannot too .often 'be: towards this kind of 
observation, that while it so much needs their help is to 
* thoroughly within their reach. 

. The best method is due to Argelander, a follower of 
Bessel, who was considered the first .authority on the’ 
subject. during his‘lifetime It was propounded in his 
" Aufforderung an Freunde. der Astronomie zur Anstel- 
lung von eben so interessanten und nutzlichen, als leicht 
ausnifubrenden Beobachtungen über mehrere wichtige 

.Zweige der Himmelskunde," which paths Lape in Schu- 
.  machers Jahrbuch fiir 1844, a peri seldom met with | 

. in this coun which may in a measure explain the 
comparatively little attention that has been given to this. 
subject) on the part of British amateurs, who have so 
erered followed up more complicated investigations. 
The sucçess of those we have spent even a short time 
on these obseryations may be considered a sufficient 

and we venture to hope that the following short 

ch of the edsiest and most convenient method will be 
acceptablé to some of the readers of NATURE who have 
not Argelanders lengthy papér at hand. The observa- 
tions. are in > reality fe at PUDE than the description 
of them ‘looks. “Tbe stars vis le to the naked eye.are 
arranged in.six classes according to their brightness 
but it 1$ often doubtful to what magnitude we shall 
refet an object, because we are able to judge about 
^much smaller differences than those that distinguish: 
two itudes, the number of which is therefore -too 
small.. ‘Fhe smallest difference perceptible to the avera, 

sight is a tenth of a magnitude, and we are therefore a 
by a method of sequences, to reach a considerable accu- 
racy. Researches on variables have further this adyan- 
tage that wedo not want to know the absolute magnitude 
but only the bnrghtness relatively to certain other stars. 
These comparison-stars must be chosen with intervals of 
not above a half magnitude, and be situated as near the 
variable as they:can be had, for the transparency .of the 

. air is often. different not only in different altitudes, but 
also itt different azimuths—nay even owing to a a 
vapour and chemical causes at times in the sam 

Observations near the horizon should be iod ad 
near the zenith the position Is difficult. Twilight, moon- 
ums and lamplight would likewise interfere, and above 

t must be avoided to observe from a lighted room. 

. Against the moon or a distant gas-lamp in a town a 
screen can be used. If clouds "o ndr ey will render 
the comparisons uncertain. Cirro-stratus commencing to 
descend from high in the atmosphere is particularly 
deceiving... The estimation of stars of ths first tude 
is diff E and an evenly illuminated background in this 
case rather an advantage, or a slight fog, but in the latter 
case and when detached clouds are on tke sky the obser- 
vations have to be repeated with an interval of a few 
minutes, because fogs are rather irregular; at other times 
an observation may be secured in a few minutes, and 
*moge observations the same night are only required in 
case of quickly changing stars. "They generally give 
identical results, but two or more observers are an advan- 
tage, though their estimations may have constant differ- 
ences, because various colours affect i idual eyes 
differently. No attempt , nefd.be made to look simul- 


-| introduced by such complicated a 


taneously at bot Mas. because the sensibility of the eye ` 
in different spots is different, and thia error would not 


.eliminated. Look first at-one star, then .turn quickly to 
ti 


the other, look at that and return.to the first again. 
well to turnethe eye a little to the side, 9rhen watching : ; 
star. "It'appears.then brighter, because the middle of the 
retina is tired with constant work. The comparison of 
stars barely visible is to-be avolded.. The results, together ' 
with the nature of the circumstances, should ‘be -noted -at 
once, and in the dark, : It will be remarked that.'the 
causes of error, referred to above, are not. sensibly re- 
moved by using photometers, Ene other errors may be 
Faint stars. 
may be observed & bin The glass used. 
should be colourless, always the same, and the distánce 
between the carefully adjusted. It must be 
confessed that this kind of br cannot be carried out in 
places where the sky does often -not, cleàr for mónths, as 
in North-West Ireland ; on’ the other hand the English 


climate seems favourable. ‘It is often blue sky, -if only 
partly, and no superior definition is required. . t present 
this part of astronomy is mainly dependent upon the 


labours of Julius Schmidt, of Athens Some knowledge 
of the constellations is necessary, and that may be gained 
from Argelander's or Heis's Uranometries, In case the. 
research be extended to telescopic stars Argelander's 
large atlas should be procured. It is known that Pogson 
at Hartwell and Madras has made diagrams of stars 
rougd the variables, which would be very useful. 

The differences are noted in “steps,” each of which is 
equal to a tenth of a magnitude. the comparisons are 
doubtful but most give one star, a, than another, 
it is said that a is one step above? : ard, If at all - 
times a seems larger than 4,1t is two steps above it : 326. 
If the difference'is remarked at a glance; a is three steps 
above 6: 438. Stil greater difference 1s denoted a 45, 
which is occasionally used, though so great a difference 
cannot be estimated so exactly as a smaller one, the 

robable error of which is. much below c one step, so that 
it is preferable to give the comparisons ‘in half steps. 
For exercise Argelander’s-comparison stars can be used 
from “ Astronomische err auf der Stern: 
warte xu Bonn," vol vii he steps might not 
be exactly identical in alle mien but they ought not to 
deviate much. The variable should not only be com- 
pared with the greater and smaller star but also with the 
mean of them, which is very accurate. From ‘each 
comparison follows then the brightness of the variable, , 
and the average of these is taken first in-the common 
manner, next allowing weights in proportional to. 
the number of steps, and the means of Mrs is assumed 
as the definitive result. Of course this is more estimated 
than computed, and the two results agree generally. ' 
: From magnitudes thus obtained in a scale of it the 
epochs of maxima and minima are next Sy uoee from 
which follows the period, which is the principal element. 
When a sufficlent number of periods are available it can 
be seen whether this is constant, and if not, one must try 
to find a formula which will give the length at any time. 
A good many -periods are about 300 days, but many 
only a few days. The brightness in the two principal 
phases will generally be found irregular if the period be 
so, Some stars have more than two maxima-and minima 
during the une period Net we project on a paper ruled 
es the brightness of the le with the time as 


ph per counted from the nearest maximum 
pod in parts of.the respective iod. The 

as nearly as possible the points, 
"Whole weigh ts may be indicated by circles round them, is 
called the light curve, and on that we can read off the 


pes. for any moment, but it is not always possible 
o treat the observations thus es masse, so es single 

iods have to be separately discussed, and faded: when 
it is great’ we- can arrive at some results from, a single 
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period, but if it is short many revolutions must be 
watched. "These stars proceed more quickly from mini- 
mum to, imum than from maximum to minim and 
this is also the case with new stars. At last,it is found 
that the colour is most monochromatic nearest the mini- 
mum, 'The brightness of the comparison sters is best 
obtained from their comparison with the variable and 
become therefore better known the more revolutions are 
watched.‘ The final discussion will sometimes show that 
one or more of the comparison stars are variable them- 
selves, for astronomers agree that there are man m 
variable stars in the sky than those contained the 


As to the physical explanation of these phenomena we 
do not learn much from Argelander, who was one of the 
last champions of the old school It is even said about 
him that he to the last stuck to Herschel’s theory of the 
structure of the sun in spite.of this being opposed to New- 
ton’s axioms, and framed, according to the now obsolete 
assumption, that every heavenly body ought somehow to 
furnish a comfortable abode for like ourselves. 
We can only comprehend unknown things from what is 
‘already known to us, and itis therefore rational to sup- 
pose variable stars analogous to our sun, whose lustre 
must vary with the extent of its spots. It is no doubt 
reserved to the spectroscope to settle the question, mean- 
time we can only keep in view Hind's important remark 
that variable stars are often of a ruddy colour, and appear 
surrounded by nebulosity at their minimum.. W. D. 





COFFEE-LEAF DISEASE OF CEYLON AND 
SOUTHERN INDIA 


n FJISTORICAL REMARKS.—During the last ten 
years, the coffee plantations of Ceylon and Southern 
India have had to contend with a disease which has 
seriously affected their productiveness and entailed a-heavy 
loss upon the proprietors. This disease, Hentileia vastatrix, 
popularly known as the coffee-leaf dissase, was first ob- 
served in May,1 on a few plants in Madulsima, a newly- 
opened coffee ct in the south-west of Ceylon, bordering 
on the low country. In July following, two or acres 
were attacked, and from that time the disease has 
grados, sites, till, in 1873 all, or nearly all, the estates 
1n the island were attacked by.it. -On the appearance of 
the disease in 1869, the ecugushed fungologist, the 
Rev. M. J. Berkeley, determined its true character, and 
Gescribed it in the denser s Chronicle for 1869 (p. 1,157, 
with woodcut). . It was found to be a fungus allied to the 
moulds, and named Hemileia vastatiix, B. and Br. It 
was subsequently described in the Fowrnal of the Linnean 
Society (“Botany,’’ vol. xiv. p. 93, pl 3, Fig. 10), anda 
short notice appeared in the Fournal of Micro- 
scopical Saence, 1873, pp. 79-81. fa 1876 Dr. M. C. 
Cooke described and figured the disease from Indian 
cen in the India Museum Report, 1876, pp. 4-6. 

ore recently the Rev. R. Abbay, who, during several 
years residence in Ceylon, made disease an object of 
special study, gave a description of it, with the 
results of his observations upon the germination of the 

ores and their growth under artificlal cultivation, in the 
Sournal of the Linnean, Society 1878 (“ Botany," vol. 
xviL Pp. 173-184, pL 13 and 14). 

In his first notice of the disease the Rey. M. J. Berkeley 
speaks of it asa “minute which has caused some 
consternation amongst the coffee planters of Ceylon ‘in 
consequence of the rapid pro it seems to be making 
amongst the coffee plants. € further remarks: * It is 
not only quite new, but with difficulty referable to an 

ised Section of fungi In it seems just in 
mediate between true mould and Uredos, allied on the 
one hand to Trichodasis, and on the other to A AinofricAse. 
Though the fungus is developed from the parenchyma of 


-wind, or by streams of water, or 


the leaf, there is not any coveting to the little heaps, such 
as is so obvious In Uredo and its immediate allies, while 
the mode of attachment reminds one of ARÁixofrickus.'! 
At that time no other form of /Zewileia was known, and 
it was supposed to stand alone as the only ies, and 
to be indigenous to Ceylon. Since then, another mean 
of Hemileia, vix., H. cantkii, B. and Br., has been found 
on a Ceylon jungle free, Canthium campannlainm,' .and 
lately Dr; Cooke appears to have met with a third species 
from Southern Africa. 

Writing in 1874, Dr. Thwaites, the i 
Director of the Botanic Gardens, Ceylon, descri 
repetere nie oe foe, Gaia 

? 


tree of a well-defined les of originated and 
reproduced by means o Toer distinguished from 
every other known & can be no question," 


of its spores, and that these may be conveyed by the 
D er pear any kind 

moving from place to place." ough at first it was 
believed that some elements of the fungus were present 
“in the growing tissues of the coffee plant in a ayffsed 
E i acus doi ae further micro- 
Scopical investigations ing pr tthe disease was 
tali, external and u that the coffee treo suffered rather 
from exhaustion than from the poisoning of its juices." 
During 1873 and 1874 investigations of an important 
character were carried on by Dr. Thwaites and the Rev. 
R. Abbay, which led them to the conclusion that when 
grown upon charcoal kept omen ae the orange- 
spores representing t e disease, gave 

rise to filaments more or less branched. At the emia 
tion of the branches “s to have 


resembling the fructification of an Aspergillus”? 

2. Effects produced.—The effects of the fungus upon 
the cofee trees would seem to be the ual loss of vital 
energy caused by repeated destruction of the leaves. 
The tree after the first attack of the disease, which 1s often 
apparently the most severe, throws out fresh, healthy-look- 
ing leaves, and exhibits fora certain period the appearance 
of having perfectly recovered. These fresh leaves, how- 
ever, after the ion of a few months, exhibit the 

istic 8 and are sooner or later covered, on 
the under side, by orange-coloured dust representing 
the spores of the disease, and, as in the previous attack, 


producer, 
The rapidity with which the disease was propagated 
atthe a fret ‘oppearun may be realised from the fact 


that although it was noted en one locality in May, 
1869, it quickly spread to tlie neighbouring coffee-districts, 
and especially among native coffee, till in 1873 it was 
spoken of “as i found in nearly all, if not all, the 
estates in the island” The disease appears to have 
been noticed in India in 1869 and 1870, almost simul- 
taneously with its appearance in Ceylon.' In February, 
Letra neal cup trough te Val 
ita to have sprea e 
Lu ysore districts, mad ite fet effecta were sO severo 
that it- threatened to give a considerable check to coffee 
enterprise in Southern India! In 1876 the disease 
appeared -in Sumatra, and this year it has been found in 
e plantations of Java and Bencoolen; these can be little» 
doubt; therefore, that the Z7emileia is destined to be a 
wide-spreading and ent enemy in all coffee-pro- 
ducing areas of the t Indies. i - 
The effects of the leaf-disease upon the exportation of 
Rublecem,” p. 1 


5 Gardener's Chronicis, Fotruary, 1874. 7 


558 


NATURE 


[Oct 9,1879: 





coffee from Ceylon, may be very distinctly traced. In 
196970 before the disease had appeared generally upon 
the coffee plantations, Ceylon exported 1,009,206 cwts. of 
coffee, consisting of 860,707 cwts. plantation coffee, and 
148,499 cwts. native coffee. In 1876-77, when there were 
52,000 more acres in bearing, the tbtal orts were only 
797,/63 cwts., vir, 727,420 cwts. plantation coffee, and 
80,343 cwts. native coffee. 

- The yield of native coffee! has been steadily declinin 
‘since 1868, owing to the want of high cultivation and 
manuring which have, in some measure, at least, 
saved the plantation coffee from being subject to the 
full influences of the disease. The culmination of 
crop and total value for native coffee was reached 
in 1868, the year before the leaf disease appeared, 
when 218,584 cwt. were exported. In 1877 the export 
of native coffee had fallen to is cwts., a httle 
over a third of what it was in 1868.! The influence of 
the disease has also seriously reduced the yield per acre. 
The Rev. R. Abbay, in the paper mentioned above, states 
that “Previous to and including 1871 the average yield 
for five years over the whole island had been 475 cwt. p 
acre, whilst for the five succeeding years the average has 
only been 2'9 cwt. a decrease in the production of some- 
what more one-third.” * 

The deficiency in value of ae has been variously esti- 
mated; “the average annual deficiency in the whole 
island has been estimated by some as at least 2,000,000. 
Since the ‘disease’ made its appearance in 1869, the 
coffee enterprise has suffered to the extent of from 
12,000,00X. to 15,000,000%, in crops alone.”* A portion 
of the loss which the coffee estates have suffered may be 
and is, no doubt, due to exceptionally unfavourable sea- 
sons for the blossoming and development of fruit, and to 
the fact that many unsuitable areas were planted with 
coffee, which have since become unproductive; but there 
is a marked difference in the uniform succession of crops 
and in the yield acre since 1871, even in the best 
coffee districts, which is evidently attributable to the 
action of the coffee-leaf disease. 

When the trees are severely attacked by “‘ disease,” 
there is a premature fall of leaf and a hea to the 

wth, which invariably-results in a partial loss of crop. 

€ trees also appear much thinner than formerly, having 
a wiry, sickly look, and do not make new wood so rapidly. 
As the disease shows itself mostly in dry weather, and 
just before the crop is ripening, its effect upon the trees 
1s more severe and lasting than it otherwise would be; 
the tips of the branches often die back, involving, as the 
tree does not ripen all the berries, a great percentage of 
light coffee and black-hearted beans, The vitality of the 
trees being thus yearly weakened, there is often a failure 
of blossom even in what may be called favourable sea- 
sons, for though the blossom is forced out, it finds insuf- 
ficient food-supply to support it, and, consequently, a 
large and wonderful show of blossom often ends in a 
total or partial failure of crop. 

It appears that during the earlier years of its ravages 
the disease, after a very severe attack, would so com- 
pes disappear, and the trees, relieved from its en- 
eehling effects, would put forth such an abundant supply 
of new wood and foliage that it was confidently hoped 
that it was only a passing visitation, and that it would 
soon and entirely pass away. Even now its attacks are 
often confined for some time to certain districts, and even 
to certain parts of estates, but it seems to be seldom 
absent from patches of old and ill-cultivated coffee, and 

«from native gardens. It soon, however, became evident, 
in’ spite of its fugitive character, that though the disease 
did not completely kill any trees, its accumulative effects 

I“ » » 
rumen esr mi irr oy tri i Sale gre 
pn d indicata; for hei an Erona quantity hoe canes gardan 

4 Linnean Society's Yourxad “ Botany,” vol xvi pp. pps. — 5153. 








upon them, and especially on the older trees, were such 
that they could not be PER upon to ripen their crop 
or to produce, except in alternating periods, a moderately 
average crgp. In 1874 Dr. Thwaites reported that " there 
is great reason to believe, from what has been observed, 
that high cultivation, with judicious manuring, enables 
the tree to better sustain the, attacks of the fungus, and. 
and vigour enough to produce a fair 
ne Encouraged by is opinion, planters 
opted manuring operations y, not as a cure 
for leaf dices bot in ade strengthen the trees 
and enable them the better to bear the double strain 
induced by crop and leaf disease, Though to some extent 
successful, it was noticed that, with the leaf disease present, 
the effects of manuring were not nearly so lasting as 
formerly, and were seldom apparent after the first or 
second year. 'There was also a less ready response on 
the part of the trees, and cases were not i uent where 
trees had almost died out when forced to produce heavy ' 
crops, and others, where trees in a large degree had ceased 
to yield to any stimulus whatever. 
. 3. Remedial Measures—From what has been already 
mentioned it may naturally be supposed that the coffee- 
leaf disease and its effect on coffee cultivation in the East 
have occupied considerable attention during the last ten 
years, and, indeed, it may be looked upon as the most press- 
ing and momentous of all questions affecting the pros- 
perity and welfare of Ceylon, which depends so largely 
upon its coffee enterprise. Many suggestions have been 
made from time to time with regard to the application of, 
suitable and effective remedies. As early as 1869 the 
Rev. M. J. Berkeley recommended the use of flowers of 
sulphur, or “ one of the sulphurous solutions recommended 
for the extirpation of the hop-mildew," but the fugitive 
and deceptive nature of the disease and the vast area 
(over 200,000 acres) to be treated prevented any decided 
steps being then taken. 
€ hopes that were entertained respecting the tem- 
porary nature of the visitation and its possible mitigation 
y the application of suitable manures also led planters 
to look to indirect rather than direct means for. checking 
the ra of the disease. A few ents were 
initiated, but from an imperfect knowledge of the disease 
and want of suitable apparatus no satisfactory results 
were obtained. 

In Jan of this year a series of systematic experi- 
ments were initiated at Wallaha Estate, Lindula, in con- 
junction with the Hon. G. A. Talbot. In these experi- 
ments advan was taken of the fact that the disease 
in its first or entous stage appears to exist as an 
external parasite upon the leaves and branches. It was 
found experimentally that an application of flowers of 
sulphur and coral lime entirely destroyed these external. 
mycelial threads and without inflicting the slightest injury 
even to the most delicate of the plant. 

This fact fully established, and being confirmed by 
subsequent experiments on larger areas, gave an entirely 
new aspect to the subject, and the present year has been 
signalised by an earnest and it is to be hoped a successful 
attempt to reduce the ravages of the coffee-leaf disease. 

As sulphur had been used so extensively and so success- 
fully against fungoid parasites in other parts of the world 
it may appear a matter of surprise that no steps had been 
taken long before this i; test its efficacy on the coffee 
plant. In order to treat this cnet ciae cedet 
it appears to be indispensable to carefully watch its 
various stages and apply spécifics only when the disease 
is mostly external During several months of the year, 
especially during a continuance of wet weather, the vegeta- 
tive system of the Hemileia seems mostly to be developed, 
ənd as the mycelial threads are extexnally upon 
the branches afid leaves, it offers a favourable means for 
being treated. : - ! 

Unfortunately the disease during this stage is entirely 
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microscopical, and ier very close observation even 
with the mi etect it. It is no wonder, there- 
fore, that planters found it most difficult to decide when 
and how to apply remedies, and these congderations, 
together with others incidental to coffee cultivation, 
rendered a successful treatment, without scientific aid, 
both difficult and laborious. 

a her he reels or tho Ritt ents at’ Wallaha 

ublished, the importance of the subject led the 

Cola Government to take up further mien oo 
and to render special scientific aid to the planters in con- 
ducting their bo spei re E ents were o 
on a Le ae eat 


in various 
throughout the n um 
' Meetings were also held, in which the development of 
the disease, and the results of more extended experiments 
and observations were given in detail 
As a result of this combined activity, a series of reports 
has lately been nted to the Legislative Council of 
Ceylon, embod the results of the “ Leafdisease 
Enquiry ; Figs ae are published in the Sessional pepas of 
: ts of the investigations, $0 
as follows :— 
Ear the coifee-leaf disease is an organised fungoid 
ark present on the estates in some form or other all 
the year round. 
2. That in December and the early part, of the year it 
ATI present as an external parasite upon the 
trees, in the form of long filamentous thr which 
cover every part of the bark and leaves. 

3. That while an external parasite and in the flamentoys 
stage it is possible to destroy it most effectually, and by so 
doing to save the trees from the attacks of the fungus for 
at least one year. 

4. That a mixture of sulphur and lime dusted by hand 
into the tree in the proportions of one of sulphur to two 
of lime has been found eriment to be the most 
effective and suitable remedy which can be applied. 

.' 5. That the cost of the materials, at present prices zs 
Colombo, together with the cost of application, will not 
exceed at the rate of R 16-50 per acre. 
` 6. That the application of erae and lime in the pro- 
rtions recommended, by r ae the trees from a 
eavy drain uzon their resources and restoring them to 
their natural condition, will be attended by a much more 
profitable result than any expenditure upon artificial 
manures. 

7. That in order to assist the means used for checking 
the leaf disease it is most important that planters unite in 
the application of remedies and that they remove at once 
all sickly trees on their estates and those not likely to be 
crop producers, and prevent by every means in their 
power the re-infection of good coffee. 

8. That in order to secure fer/ect freedom from leaf- 
disease it will no doubt be necessary to uproot all coffee 
irees on abandoned estates and old native gardens, and 
to take steps to prevent the disease from finding an asylum 
arn any plants not under careful cultivation. 

ging by these results, which have been obtained by 
d d action of practical men of considerable Lis. 
ledge; and ience in coffee cultivation, aided: by 
careful scientific observation, there is little doubt that the 
leaf disease can now be very effectually and conveniently 
treated, and if not completely exterminated, at least so 
materially reduced that it will not seriously injure the 
crops. 

In the reports just quoted,’ great prominence is given to 
the necessity which exists for removing all old and sickly 
trees and uprooting coffee plants growing without care 
or cultivation on abandoned estates and native gardens. 
Such trees et! aon to be the worst sufferers from leaf 
disease, and w they remain, are a continual source of 
danger to well-cultivatéd estates, One severely diseased 


1 Morris's R on ‘' Coffee-Leaf Disease,” Samicnal Papers, 
tva Counc ! of Ceylon, 1879. Tagit 


on icts 


Dr 


tree is said to be sufficient to infect all trees in its imme- 
diate neighbourhood, as that oo a strong 
conviction is expressed in Reports ittle good can 
creat care i talon jo geevaat tie E on 
great care prevent the an 
asylum on shack”? ain dod abandoned coffee, The earnest- 
ness and intelligence which have characterised the action 
of the planters during the recent experiments lead to the 
hope that every means will be taken to check the develop- 
ment of the disease, and to increase the action of suit- 
able remedies. The Reports also recommend the extended 
cultivation of other plants, such as tea and cinchona, in 
order to break the continuity of the coffee estates and 
restrict the action of the disease as much as possible. 

On thus reviewing the present condition of coffee 
cultivation in Ceylon, there is much that is hopeful and 
satisfactory. Dr. Thwaites in his Report dated March, 
1877, remarks that * Notwithstanding the continued preva- 
lence of Hemileia vastatrix upon the coffee plants through- 
out the island, there would appear to be little, if any, 
diminution in the anxiety to invest in tbe cultivation of 


are | coffee; the high prices obtained, and the beneficial effects 


of judicious man , are giving so much confidence to 
es d This feeling ap still to be maintained, 
keen competition and prices characterise all 

recent sales of suitable forestland. And while this shows 
that coffee cultivation still possesses the confidence of 
investors in new districts, many estates even in the oldest 
districts, are sold at prices which show they possess great 
vitality, and that where careful and intelligent cultivation 
is pursued they still offer a promising and attractive in- 
vestment, Itis gratifying to find that the planters are 
now quite conscious of the true nature of the disease, and 
thoroughly aroused to the necessity which exists for 
treating it on the lines which have proved se eminently 
successful for the last twenty years [with fhe fingod 
pests of the hop and vine. 

By the exten cultivation of cinchona, tea, and other 
products, some of the conditions which have induced, or 
at least, encouraged the ravages of the leaf-disease, will 
doubtless be removed, and in the renewed care and 
intelligence which are "becoming daily more & tin 
the methods of cultivation and the application of suitable 
manures, there is every reason to believe that coffee culti- 
vation in Ceylon will be carried on under much more 
advantageous circumstances than at present, and while 
much that is now under coffee will probably be planted 
with tea and cinchona, the remaining lands will receive 
that due care and attention which cannot fail in time to 
restore the coffee estates of Ceylon to the position they 
have long held as one of the most successful and important 
of the enterprises of the East. D. Morris 

Kew, September 3 





OUR ASTRONOMICAL COLUMN 


THE SATELLITES. OF MARS.—In the Introduction to 
his Tables of the satellites of Uranus, Prof. Newcomb 
points out the arios e that might be derived, in syste- 
matic observations of the satellites by the p ation of 
a table showing the angles of position an ces 
corresponding to every 10° in # or the loagitude of the 
satellite in its orbit, counted from the point in which it 
crosses the plane parallel to the earth’s equator. From 
such a table the approximate positions of the satellites 
would be obtainable at any one o ition, with no further 
calculation than is required to determine the value of t 
for the time of observation. The more rapid geocenti¢ 
motion of the planet Mars does not of course allow of this 
principle of computation being applied so as to attain the 
same degree of approximation as in the case of Uranus, 
but even with Mars it is likely that such a table, prepared 
with the values of the vers auxiliary quantities for the 
date of opposition November 12, may facilitate observa- 
tions, and-we accordingly present one below :— 
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According to Prof. Newcomb’s elements the values of the 
argument t; at Greenwich mean midnight are— 


Nov. 2... 0. Démos 3311 Phobos 89°8 
; pv wes, sed " 30277 ” 217°7 
22 3 , 274'4 as 345°7 


and the diurnal motions of u are 285°1645 and 1128°-794 
-for Deimos and Phobos ey giving hourly motions 
of 11*882 and 47°°033, whence u for the time of obser- 
vation: may be found. Or if the observer possesses 
Newcomb’s memoir on the satellites he may find it from 
che table at p. 42. Then with x as the argument the 
above table gives roughly the angle of position and 
distance of the satellite, remarking that the former is to 
De taken in column A or column B, according as the argu- 
ment is found under A or B. Thus for midnight on 
November 5 the value of z for Deimos is 106°6, and for 
Phobos 236 3 
Zor Deimos 51° and 65”, and for Phodes 247° and 20”. 
THE SATURNIAN SATELLITE, MIMAS.—This faint 
. object was observed by Mr. A, Ainslie Common, of 
Ealing, with his 3-feet reflector, on the night of Septem- 
ber 21, when close up to its conjunction with the following 
T of the ring, which was estimated to take place 
about 11h. 5om. G.M.T. With the elements which ave 
been previously used in this column the satellite would be 
upto the ring at 11h. 53m. Such observations as this 
are of course much more valuable for the correction of 
elements than estimations of the times of est elonga- 
tions; nevertheless as it is in or near the latter positions 
that the satellite is most likely to be visible in telescopes 
of inferior power, we subjoin the times o greatest elonga- 
tions observable in this country up to the end. of the 
present month i 


Wrar. 





h. m. h. m. 
Oct. 9 I2 20 Oct, 16 13 56 
MERC IO 56 I 12 33 
Il 53 1 II IO 
ia "IO 19 47 
13 6 47 20 23 
` 21 7 o 
24 .. I4 IO : 
23 9 12 47 Nov. 2 12 58 
e. e II 24 
‘ 27 .. IO O e 
3 e, 8 37 
29 .. 7 14 
.THE MINOR PLANETS.—T wo small planets assumed 


to be new have been detected by Prof. Petegs, of Clinton, 
H.Y., apparently on Septem 22 and 26 respectively ; 
the number being thus raised to 203. Prof. Watson, now 
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whence the positions ard distances are:, 
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in direction of tbe Washburn Observatory, Madison, 
"Wisconsin, has selected the following names for. planets 
discovered by him in rn for 174, Pkadra ; for 175, 
Andr. , and for 179, Clytemnestra, Fi Will be 
in opposition on October 23 close up to perihelion, so that 
the possible brightness, 8'5m., will be at its maximum. 





GEOGRAPHICAL NOTES 

DR HOLUB, the eminent African traveller, who is 
now in England on his way to his native country 
(Bohemia), intends, it is stated, shortly to undertake 
another ‘exploring expedition, His returà to Europe 
has for its main object the collection ‘of the neces- 
sary funds for the new undertaking. He-has formed 
plans for the formation of'an international expeditiony 
which is to be placed under his direction and which is t9 
travel through Africa from Port, Elizabeth towards Egypt. 
The exploring party is to consist of twelve inembcrg 
representing twelve different nations, and the costs of the . 
expedition are to be defrayed by the different govern- 
menti The special purpose of the expedition is stated 
to be the opening of Central Africa towards the south 
and east and to facilitate the colonisation of the district 
between the Vaal River and the Zambesi. <A corre-- 
spondent in the Times gives the following interesting 
summary of the remarkable work accomplished by Dr. 
Holub :—“ For seven years Dr. Holub has been exploring. 
the country north and south of the Zambesi, alternating his 
exploring expeditions with months spent at the Diamong- .:. 
fields, ractising as a medical man to raise the requisite 
funds for his next journey. In this time the doctor has ^ 
studied the habits of the Matabele, the Marutsi, Hotten- 
tots, Bechuanas, and numerous other tribes, living among 


them as their guest, and caine their confidence by 
u 


curing their sick, In Dr. a third and last jourüey - 
he has accurately surveyed the country from the Diamond 
Fields to the Zambesi, and the Zambesi from its junction 
with the Chobe to the Barotse country. His map of the 
Zambesi is on a scale, and shows every island, 
creek, and rapid. To show the difficulties of this 
survey, it may be mentioned that, owing to the loss 
of his Nautical Almanac, his sextant was useless, 
and the bearings had to be taken by compass obsetva- 
tions every 300 yards, while the distances, amounting 
in the various surveys to over 2,000 miles, were deter- 
mined by s. ing. That is the explorer counted every 
step he took during a twenty-one months’ walk. He 
arrived at Muchela Amsinga tired and unwell, but still 
full of pluck, and hoping to cross the continent and 
emerge at Loanda. Then fever came on, and his best 
canoe, containing all his gunpowder, and, worse than all, 
his quinine, sank in a rapid. He still pushed on, but at 
the Nambwe cataract he succumbed, and was carried 
back insensible by his native servants to lie ill during a 
period of sixteen months. Even during his illness, how- 


.| ever, he was not idle, for being carried about im a litter 


and directing his men what to pick up, he made magni- 
ficent collections of plants and insects, with others of 
birds, weapons, native drawings, &c. The collection of 
beetles alone contains no less than D specimens. 
Dr. Holub is publishing the account of his journeys in 
Bohemian, Englisb, German, and Fiench, and is about. 
to read a paper before the Geographical Society of 
Vienna. He will also read one before the Toral Geo- 
papua Society of London when he returns to England 
at i T . » 

Dr. OTTO FINSCB, of Bremen, who is on a tour to 
Micronesi order of the Humboldt Institution of 
Berlin, arrived at Honolulu on June 17, and first of all 
proceeded to the island of Maul, where he gpent some 
time in making*scientific collections and observations of 
the Haleakala, the t volcanic crater on the globe. 
After his return from Maui he made an excursion to the 
Bay of Waimanolo in order to visit the ancient Hawazian 
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observations, .might- with advantage have -been very 
considerably curtailed. In the phical notes wo 
find news respecting the Rev. T. J. Comber’s iti 
to the Congo, Danish discovery on the coast of Green- 
land, and-the Dutch, Arctic expedition. .Some further 
particulars in regard to Mr. Keith Johnston's sad death 
and the East African expedition are also included under 
Tue Mirine Survey pees Mm has lately 
issued & hydrographic notice which contains some in- 
formation {n-regard to Pemba Island and-the adjacent 
coast of East Africa. ‘The island is thirty-eight: miles 
long-and about thirteen miles wide, including the islands 
on its. western side, which protect the numerous harbours 
for ight indentations, The blight of Pembe Inland doce 
slight indentations. The height of Pemba 
e MER and the malica is broken into ridges 
and valleys, covered with luxuriant vegetation. The soil 
is rich, the chief producó being cloves, most of the groves 
of which are situated on the west side of the island. All 
tropical cereals and edible roots flourish, and on the 
eastern side-the Wapembe, or descendants of the abori- 
gines; keep large herds of-cattle. Cocoa-riuts abounded, 
t nó oil-making is carried on, most of the nuts being 
consumed locally and the remainder sent to Zanzibar to 
be converted into oil. The greater part of Pemba Island 
is under cultivation, or ig grazing-land, but a little forest 
exists here and there. The island is governed bya Wall, 
appointed by the Sultan of Zanzibar, and residing at 
Chaki Chak? the only place of any importance. 

















































barlal-grounds. The traveller has. collected some 3,000 
xoologiga], and 300 botanical specimens, besides a splendid 
"series of Kanaki skulls; all these collections were packed 
ready for conveyance to Berlin when he sent the news. 
On July 27 he fert Honclulu for'Jaluit (Bonham) in the 
Marshall group, and has no doubt by this time reached 
the very district he is. specially to investigate. From 
fast he will proceed to. other islands in the neighbour- 


„FROM an early sheet of Petermann'’s AM CHEER NS 
learn that the Dutch exploring vessel Willem Barents 
arrived at Hammerfest on tember 24, having suc- 
ceeded in reaching- Franz Josef Land. The. ition 
encountered stormy weather in Taon and found 
much iċe in the Kara Sea and to the north of Novaya 
cone < M’Clintock Island, in the south of Franz Josef 
Land, was surrounded by ice, and on the return journey ice 
was found east of the 55th degree. They left the Zs5/órs 

- in Matotschkin Scharr, This Zs&j?rw is the little Nor- 
wegian cutter:in which Capt. Albert Markham and' Sir 
Henry Gore Booth have been cruising in: the Novaya 
Zemlya and which reached Tromsö on September 22. 
‘On June 4 they met with the first ice forty from the 
‘west coast of Novaya Zemlya, and’ finding Matotschkin 
Scharr impassable, they sailed along the west coast of 
Novaya Zemlya to Cape Nassau ened the /sdjorn was 
stopped by ice. Returning again, the Matotschkin Scharr 
was d, but the Kara Seh was full of masses of ice. 
On their return they fell in with the Willem Barents, and 
Markham decided to northwards again, and this 





' fime succeeded in reathing, on S ber Maa- 
ritius, the north point of the island. Pressin further 
REUS UR ire ed Spec 

uijórw rea 78 a4' N. y'about ei es 
from Franz Josef Land. i : SET 

ADVICES received from St. Lawrence Bay state that 
the:American Polar exploring vessel Jeannetie arrived 
‘there on August 25, end called for Cape Serdze Kamen 
after taking 1n coal. It is believed that there isa pros- 
pect of an open winter in the Arctic Sea this year. 

Aw his last official from Co , Her Ma- 
Jesty’s Consul stes dar the Deni wal veloci Fyila, 
which dup e fishing season is-stationed off-the coast 
of Iceland, made some deep-sea soundihgs and mea- 
surements, and brought home many interesting culars 
fospeetuiyg the currents and temperature of the Polar Seg. 
On one of these expeditions she penetrated so far north 
in the ice as to find cold water (Z.«., under freezing point) 
from two fathoms below the surface to the bottom, by 
which was proved the presence of an ice-cold polar cur- 
rent; the existence of this had not been previously 
ascertained, owing to the impenetrable ice-masses. The 
BOT re erc aken Dor on the Barn, coset and Ii 

Sound. The extent of the polar ice is varying 
and changeable, for at the time the Fy//a was able to 
poera many miles direct north in’open water from 

orth Cape, Iceland, a mail steamer could not enter 
Ofjord owing to the ice, and: a French war steamer was 
stopped by ice about five miles from the coast between 
these points. During the whole time the Fylla met with 
very much drift-wood, which increased in quantity as she 
advanced northwards. The foregoing notes are of con- 
siderable interest when considered in connection with 
ions of Mr. G. F. Rodwell’s-letter fom Iceland, 

last number. ' : . 


THR’ October number. of the Geographical Soclety's 
monthly periodical opens with a long paper by Capt. 
G. Martin, on the information obtained in regard to 
the Kurram Valley during the survey operations of the 
Afghan expedition. At the present juhcture, this 
paper will, no doubt, be read with much interest, but, 
though the author states that “he bas endeavoured to be 
as brief as possible,” we incline to the opinion that his 





= NOTES 


We learn that Dr. Thwsaites, F.R.S., C.M.G., has resigned 
the directorship of the Royal Botanic Gardens, Peradeniya, 
Ceylon, to which he was. appointed in 1849. This step has been 
for some time contemplated by Dr. Thwaites, on whose some- 
what feeble health the charge of the botanical interests of the 
iland, especially in relation to the coffce-leaf disease and the 
introduction of new kinds of cultivation, has of late pressed 
heavily. : 


Im a recent paper to La Nature on the employment of the hydro- 
electric batteries and Reynier lamps for domestic lighting, M. 
Reynier comes to the following conclusions :—The most powerful 
battery is the Bunsen, Ruhmkorff model; but it is moonvenfent 
and deleterious, and expensive. The most economical and con- 
stant battery is the Thomson; but it is costly and cumbrous. 
The most convenient battery, would be a well-arranged rotatory 
one; but the price would bè high (a00 fr. at least) and the dally 
cost enormous, A battery as powerful as the Bunsen, as econo- 
mical as the Thomson, and as convenient as a well-erranged 
rotatory one, would still be fer from suitable for electric lighting, 
Hence it is not at present among hydro-electric batteries that we 
have to look for the solution of-a domestic motor applicable to 
the present electric lamps. 


As will be seen from our advertising columns, the Coun- 
cil of the Entomological Society of London is authorised 
by Lord Walsingham and other gentlemen interested in the 
diseases of our nativo game birds to offer to public compe- 
tition the following prizes :— 50. for the best and most complete 
life-history of Sclerestoma syngamus, Dies., supposed to produce 
the so-called ‘‘gapes” in poultry, game, and other. birds; 59. 
for the best and most complete life-history of Strongi/us perpriy 
cilis, Cob., supposed to cause the grouse disease, No life-history 
be considered satisfactory unless the different stages of 
development are observed and recorded, The competition is 
open to naturalistssof all natlonalitees, and the same observer may 
compete for both prizes, Essays in English, French, or German, ' 
to be sent in on or before October 15, 1882, addressed -to the 
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tt, Chandos Street, Cavendish 


Secretary of the Soatety, 
Square, W. 


` TEx death is announced of Prof. Mohr, of Bonn University, 
at the age of seventy-two, Mohr, like his father, was originally 
an apothecary at Coblenr In 1864 he was attached to Bonn 
University, and some of his works on chemistry, geology, and 


„physics have been translated into foreign languages, His activity 
‘was inexhaustible. 


AN experiment was tried om October 4 by M. Menier, ina large 
park belonging to him at Noyelles, on the banks of the Marne, 
-about 50 kilometres from Pals, on the Eastern Railway. A 
part of the water power which he uses for his workshop 
operates on eight ordinary Gramme machines producing the 
currént for the Serrin regulators or Jablochkoff candles, The 
current of two of these machines was sent into the park at a 
distance of 7oo metres, where two others had been arranged on 
a truck and connected with a plough by a dragging rope. A 
number of furrows were then traced with this simple apparatus, 
and have been found equal to the work of four oxen. Ths 
experiment has been found so successful that M. Menier intends 
devoting a water-power of thirty horses to agricultural work 
round his workshop. He intends using water-pipes for placing 
his insulated copper wires, and expects to conduct his power 
to 5 Kilometres from his mill in every direction, zo to perform 
various agricultural operations on a surface of more than ten 
square miles, 

THREE different telephonic companies are competing in 
Paris, viz, the Gower (magnetical), Bell, and Edison, the two 
latter working with the microphone. It is said that the Bell 


and Edison Companies will enter into a working arrangement, or 
a fuon, 


THE city of Lille, in French Flanders, sends every year to 
England the best English scholars of the Municipal School 
This year the journey made at the expense of the city has taken 
unprecedented extension. The number of travelling pupils was 

twenty-three, and the excursion occupied a fortnight, during 
' which not only London, but Edinburgh, Dundee, Glasgow, 
Newcastle, Durham, and York were visited. 


THE tramway from Naples Observatory to the foot of the cone 
of Mount Vesuvius is nearly completed, and will be opened 
early next year. A steam-engine at the summit will draw the 
trams up by & windlass on Splelg'a system. 


WE understand that by the retirement of Dr, Gilchrist from 
the charge of the Crichton Asylum at Dumfries, a very important 
and valuable appointment is now open to the paychological 
branch of the medical profession. 


A FACULTY of Medicine has been created at Bordeaux. M. 
Ferry, the Minister of Public Instruction, will be present at the 
ceremony of laying the first stone, 


Tux French Minister of War has published a regulation for 
organising optical telegraphy in time of peace. The several. places 
on the French frontier are to be connected by post»; apparatus 
are to be manceuvred by persons tralned and keeping records of 
communications sent or received. This new service is to be 
placed under the supervision of the Director of Acriel Com- 
munications, who already has command of the balloonists and 
the colombophiles for carrier-pigeons, 


* Tux Timer Geneva correspondent states thet a fisherman has 
found a very remarkable weapon near the lake-dwelling of 
Locras, in the Lake of Brienz. It is a double battle-exe of pure 
copper, forty-two centimetres long, and weighing three kilo- 
grammes, Massive and heavy in the middle, it broadens ont 
gradually into two cutting edges, ench having a width of twelve 


centimetres, It has been added to the collection of Dr. Gross, 
at Neuveville, {Several similar weapons have been found in , 
Denmark ; but, so far as is known, this is the first of the kind 
discovered $ m Switkerland. The lake-dwelling of Locras is 
assigned by archæologists to the age of stone, 


AT Trier (Treves) a fresh discovery of colossal remains of 
Roman structures hex recently been made. They consist mainly 
of a large wall, 1:88 metres thick, with two other ones running 
parallel to it and only 90 centimetres apart. Between the latter 
two, at a depth of 8 metres below the present surface of the. 
ground, there is a vaulted canal, and a little further on an 
enormous celler vault. The foundations of the two parallel walls 
have in some parts not been reached at a depth of 9 metres. 
Archzologists are at present at a loss to know what may origi- 
nally have been the nature of the structure, as nothing at all 
resembling it has ever been discovered. 


Wr havo received from the Dundee Naturalists’ Society very 
satisfactory reports of the work done during the sessions 
1877-8-9. 


IN a recent cotisation: 65 the Vienne Academy, on the 
cause of excitation of electricity in contact of heterogenous 
metals, Prof, Exner offers proof that the electromottre force is 
always in direct relation to the heat of combustion of tho metals 
in question, provided they are in air. Such proof is quantita- 
tively furnished for the combinations of Zn, Cu, Fe, and Ag, 
with Pt. Further it is shown that the so-called contact-force of 
two metals changes, whenever these are no longer in air, but in 
some gas acting in & different way on them chemically, Nume- 
rical proof of this is given in the.case of Ag, according as this 
metal is in alr or in an atmosphere of chlorine. Since the 
numerical values obtained in this research, for the contact-force, 
as also the few older determinations are in full harmony with 
the chemical theory of this mode of electric excitation, and the 
experiments are contrary to the voltaic theory, the author 
considers further adherence to the latter impossible. 

“Tag radicles of seeds 1 “on the ‘surface of the ground 
penetrate into the ground only under certain conditions. Ac- 
cording to recent observations by Dr. Richter, of Vienna, these 
are of the following nature:—1. The penetration takes place 
only when the temperature exceeds a certain minimum above 
the lower zero of germination, depending an the species of tho 
plant. 2. This minimum is much lower, for one and the same 
plant species, if the seedling is exposed to light, then if it is 
kept in darkness, the reason being that in the former case a trans- 
formation of light into heat occurs (as shown by experiments of 
cultivation at temperatures aboye the optimum of germinating 
tempereture of particular plants). 3. A pressure of the roots 
on the ground, whether through formation of root-hairs, or from 
external causes, favours the penetration of the roots. 4. Thè 
nature of the ground affects the penetration of roots, only in that 
the latter occura more easily the less resistance the ground pre- 
sents to the roots, 5. Geotropism is naturally concerned most 
largely in the penetration of the roots, The light affects it in 
so far as by production of heat, it favours the growth generally, 
and therewith the geotrgpic downwerd bending. On the other 
hand, negative heliotropism is (contrary to expectation) not con- 
cerned in penetration of illuminted roots into the ground. 

TEE Rouen journals report an invasion of swarms of bees in 
several houses of the town. In a confectioner's establishment 
legions of these bees took possession, making it Impossible for 
the workmen to continue their occupations. Nearly every in- 
mate of the place was stung, and one person was maltreated so 
severely that medical aid had to he called in. An attempt wes 
made to get rid of these importunate guests by burning sulphur 
to asphyxiate them, but the bees took refuge in the upper sforeys 
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and when the smoke hed abated, they descended again, and We very much regret to learn that the publishers of the 


were as troublesome as before, 


TRE general meeting of German Archseologists and, Historians 
took place at Landshut (Bavaria) on September 14 last, and was 
well attended by members from all parts of Germany. Prof. 
Ohlenschlager, of Munich, delivered the first lecture **On the 
Survey made of the so-called Devil's Wall in Bavaria," Great 
-interest was evinced in a paper read by Prof, Rhiza, of Vienna, 
“ On the Marks made by Masons and Stone Workers at different 
Periods and in Different Districts.” 


KARL von SCHERZER, Austrian Consul.Gemeral at Leipzig, 
hes been nominated honorery member of the Senkenberg 
Natural History Society at Frankfort-on-the-Main. 


Tue '' Oberlausitzische " Scientific Soclety at Görlitz (Sileata) 
celebrated the centenary of its foundatiqn on October 8. At the 
same time the 153rd General Meeting of the Society took place. 


AT the Baden-Beden meeting of the International-Society for 
the Prevention of the Pollution of Rivers, the Soil, and the 
Atmosphere, which took place on September 16 last, the three 
principal addresses were by Professors Reclam, of Leipzig, Vogt, 
of Berne, and Ewich, of Cologne. Prof. Reclam spoke on 
canalisation and the pollution of rivers in Germany and England ; 
Dr. Vogt on the influence of the sun upon the walls of houses ; 
and Dr. Ewich on the origin of springs and wells. 


IT may interest our readers to know the elevations which at 
present are reached by lines of railway in different parts of the 
world. The Apennine Railway reaches its highest point at an 
elevation of 617 metres above rea-lerel; the Black Forest 
Railway ascends to 850 metres, the Semmering line to 890, the 
Caucasus line to 975 metres. The St. Gothard tunnel is 1,154 
metres above sea-level; the railway across the Brenner reaches 
1,367 metres; the Mont Cenis Railway ascends to 1,338 metres, 
the North-Paclfic line to 1,652, the Central-Pacific to 2,140, 
and the Union-Pacific to 2,513 metres, The highest of all is 
the line scross the- Andes, which reaches an elevation of 4,769 
metres. 


Dr. Brauns, of Halle, has been appointed Professor of 
Mineralogy and Paleontology at the Japanese University of 
"Tokio. Pe a a enne cea 
at this University are Germans. 


AT Carlsruhe a meeting of & large mmber of agricultural 
chemlsts from all parts of Europe took place on September 16 
and 17 Inst. 


WE have a satisfactory report of the Queenwood Mutual Im- 
provement Society for the end of the summer term 1879, A 


good deal of practical natural history work seems to be done by 
the members, and the report contains an interesting account of 
three carrion crows that were tamed by some of the boys, remain- 
ing abont the premises, ‘‘showing themselves as familiar and 
companionable as the most faithful dogs.” 

Ox Thursday last the Chester Society of Natural Science held 
a very süccesaíul cowversosiese, Tho Kingsley Memorial Medal, 
established in memory of the Societys first president, was 
awarded to Sir P. de M. Grey Egerton, for ‘ having contributed 
materially to the promotion and advancement of naturel science,” 
and the Kingsley Memorial Prize to Mr. G. Shrubsole, jun, for 
his collection of fossils illustrating the carboniferous limestone, 
millstone grit, and coal measures. - 


Mz. F. H, Broox; of Walworth, has sent us a useful Price 
List of Electrica? Apparatus, containing upwards af 450 items, 


American Chemist have been obliged to discontinue the publica 
tion of that valuable journal, 


A DISCOVERY calculated to throw some light on prehistoric 
man hes recently been made by the excavation on the banks of’ 
Lake Ladoga of a human skeleton belonging to the stone period, 
along with many well-preserved skulls and bones, remains of 
plants and afimals, and instruments of stone and bone, These 
poe me m ee ee ee 
the surface of the lake. 


Two shocks of an earthquake were felt at Aae, Saroy, at 
4 A.M. on Saturday, both accompanied by a rumbling noise. - 

Mx. STANFORD has published a useful Section of British 
Strata, showing the order of superposition and maximum thick- 
ness of strata in the British Islands, by Mr. James B. Jordan. 
The section was originally prepared as an Index of Colours to 
Stanford’s Geological Map of the British Islands, edited by 
Prof, A, C. Ramsay, by whom it has been revised and corrected, 


Tux Museum of the French Colonies at Paris, which, as we 
stated, has received a sensible &ugmentation by the addition of 
a large part of the Algerian collections, is undergoing a total 
reorganisation, A new director and sub-director have been 
appointed, 

Tux Peking correspondent of the North China Herald learn 
that the engagement of the ‘geologist and mining expect, Mr. 
Amok Hague, by Li Hungchang, has terminated, owing to 
the obstructions constantly put forward by the Central Govern- 
ment A few metal-bearing localities have been examined, but 
noting definite has been learned of the resources of the province: 
of Chih. At the date of the letter referred to Mr, Hague was 
at Peking, on his way to Mongolia, where he intends to make 
some excursions, partly with a view to scientific investigations. 
He will afterwards return to the United States to take up an 
official appointment in connection with certain new systematic 
surveys which it has been determined to make there. 


Tux Government of Victoria have just appointed a board to 
advise them as to the best mode in which asistance oan be given 
to further the development of the auriferous and mineral resources 


of the colony. 


No. 3 of '*Dinmock's ‘Special Bibliography” (Cambridge, 
U.S.) consists of a full list of the writings of Samuel Hubbard 
Scudder, which ought to be specially valuable to entomologists, 


. Wx hare on our table the following works :—'''The Spiders 
of Dorset,” Rev, O. Pickard Cambridge ; 
Geological Eamays,” by T, Sterzy Hunt (Trubner) ; 
Childbed," Dr. Æneas Munro (Smith, Elder, and Co); ‘ The 
Silk Goods of America,” W, C. Wyckoff ; '' Structural Botany,” 
Dr. Asa Gray (Trobner) ; ‘‘ Luxurious Bathing,” A. W. Tuer 
(Field and Tuer); “Phrenology Vindicated,” A. L. Vago 
(Simpkins) ; ‘On the Diffaston of Liquids," J. H. Long (H. 

Laupp) ; “Reform Essays on Incentive Religion and Warfare ; " 
Farming for Pleasure and Profit” (Poultry Keeping), Arthur 
Roland (Chapman and Hall); “Manual of Practical Anatomy," 

J. Cossar-Evwart (Smith, Elder, and Co.); ‘‘Rays from the 
Realms of Nature,” Rev. James Neil (Cassel); ‘‘Jack’s 
Education ; or, How He Learnt Farming,” Prof, Henry Tannen 
(Chapman and Hall); ‘Vocal Physiology and* Hygiene,” 
Gordon Holmes (Churchill); “Fama der Gaskohle und der 
Kalksteine der Perm Formation Bohmens,” Dr. Ant. Fritsch. 


Tux additions to the Zoological Society's Gardens during the 


THE annual exhibition of the Photographic Society was | past week include & Verret Monkey (Cercopithecus lalandit) from 


opened on Monday, at the Gallery, 5, Pall Mall, East. 


South Africa, presented by Sir Arthur Scott, Bart. ; a White- 
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cheeked Capuchin (Cebus Avwatus) from South America, presented - 
by Mr,'Adrian Hope, F.Z,8.; an American Red Fox (Canis 
fuis, & Rough-legged “Burrard (Archibuteo lagopus) from 
Labrador, presented by Lord Hobart; three Vulturine Guinea 
Fowls {(Vieevida vwJwrima),& Crested Guinea Fowl (Numida 
cristata) from East. Africa; presented by Vice-Admiral -John 
Corbett, C.B. ; two Malabar Mynahs (Sturnde-salabévics) from 
Hindostan; ,2:. Chinese Mynsh (Acridotheres ‘cristattiius) from 
China, h Waxwing (Ampas garrulus), Europtan, 'présetted by 
Mr. A. F. Weiner, F.Z,S.;.five Fat Dormice (7Myexws pHs), 
European, presented by Mr. Edwin Liot; seven Green Tree 
Frogs. (Ela arderea), a Greet Lizard (Lacerta viridis), three 
Spotted Salamanders (Salamandra maculosa), European, pre- 
sented by the Rev. S. R. Wilkinson, F.Z.S.; an Aneconde 
(Einecter murinus) from South America, presented-by Capt: E. 
Ball; an’ Elliot's Guinea Fowl (Mwwuda eie), a Vulturins 
-Guinea Fowl- (Numida vulinrina), three Mitred Guinee Fowl 
(Niwsida mitrata) from East Africa, & Booted Eagle (Missas 
sexnates), Karopean, purchased. i 


ON THE GRADUAL CONVERSION OF THE 
BMND SPECTRUM OF NITROGEN INTO, A 
LINE SPECTRUM 

PROF. WULLNER, of Pan ga po recently published a 


























spectrom of nitrogen- shows, that this element 
the temperatis obtufned electric Sonar Cae Ld 


different it may be froin itin detail. Of all other gases,’ 
must therefore be y adapted for showing, throogh the 





this spectrum 1 of lines only, All band spectra which 
occasionally appeared when gases were examined in the way. 
Epa oat he ascribed to periti. The band.s of 
nitrogen, “to his ides, belonged to. es of that 
element, Choa giving pa, o cue we 1 ed through 
the gas without a spark, 
descent as such, wi decomposition, and that the 
Cee ee ee, tee aa 
modified this It mast be remembered hare thet the teiperature of the gas, 
Med fe an ese ey Reduce CURE gre which is caused by the induction current, with decreasing 
heki that in this case the clement ju 
e a Kalis and the dierent apesta 
to different isomeric Mr. Lockyes afte 
wards defined this view more clearly, stating his opinion that the 


Ga channelled space la by congiomeretlons wo aan 
. Willner, however, does not consider this hypothesis 
for the explanation of the different of 

but holds-that they may be explained by off's maxim, 


Since the resistance in the tube risos as the density bt tha qui 
decresses, at leest from a certain int of low pressure down» 
pata anon e H the rise in the ^ 


temperature the peser cleri Yos of light 

grows in a similar manner ornot, If it does grow simultaneously 

Meat sun axe nerd the relative maxima of intensity of 
e com 


main the same ; the bright remaining at the lowest densi 
must correspond piger bend E 


firmed the fact that the ion in iocis to the maxima of the If the 
i tie sal ciet. Mri ihe a how- is the and this is what Prof. Wullner assumes, 
erer, when in the gus the electro-positive brush and glow app then dark parts band may became the brighter 
auribes ihe dite spectra to the differences in the ones as the density decreases, and the ht parts remaining at 
areg rg He believes that in the spark only the molecules | the lowest may be situated at in the spectrum 

k are glowing, therefore almost only a linearrow | differing widely from maxima of the'band-spectrum. The 
icd cae in the spectrum only the absolute maxtma of the | first part of the therefore consisted in an exact deter- 
emission power, which to-the temperature of the | mination maxima in the band-spectrum of nitro- 


become apparent, If, however, in the positive brush 
the whole quantity of gas contained in the spectral tube is 
Sod: oris lity tg the mec all choos Libis light um 
which emits ; in the spectrum all those kinds of light must 


lodine 
negative absorption spebirumme which is f theyskme character ` 
the band-spectra of gasós ; I rendered fnéahdescont through the hs 
spark, the glowing iodine molecules give a bright line-apectrum, 


of the band 
Willner then giros ct dein of Bt jarot 


oe 
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(at spese: of abont 5-10 mm.) 
de mm. 


viz, in the (from wave eng Si k 9); this 
“ie folloted | ch account of th gad 1 Changos plàce 
two different places when. densi 
vite fo fr cus tus fo tandem a "suffice it 
to say -shaded 
ied Pd ta bos ef Es fue 


adiit 
rich show ho maximum of brightness in the 
i MT remain, from these observations that the 


Kuleco e egi ng the E of resize 
cc may e oa prisa fei 
Wollner ‘gives the reasons why the wider tubes-are 


unsaltablefor. thé gradual conversion of band-spectrum into line- 


Ine. on tete the band in the 
enc cd, and remo aio by the mit Upon 


* peni egi ree na. 
com w. 
examined more dor ginning at ve ‘at ware- ' 572), it 


fonnd that in the spar „spectrum there are about f fog law te 
is region, tke cg red yery cay closely to maxima 
lines in the fully developed The number of 


rh S dinen of helo dem te ape is 
however, much greater ; ect, or pear! 
dns boni edel ie hib cce due 
and uem erue ur sli ce dé arie | 


563,4 and 1 de qun ind 
ORT ME bine 1 welop 
"In detail) and the blue line 46372. (developed from the 
blue channelling), Another int siiilarity exists-between 
PON B Apis homera bout half of ther Hines 
locker 22 e distinguish ipal 
five groups in 
eu De peL „are other 
De Nor IL to V. belong to the 


n special studied ps Prof, Wullner, These groups are :— 
Group IL between ware-lengths 577—567 
pIL , » 555—545 


Betweeh gr 
5344, 


pa TIL and TV. there are first three limes: 535'6, 
338" 3; and then two Imes: 51811, and 517°6. 
Group IV. between wave-lengths 508—499 


IV. and V. there are first four lines: from 
E to an farther on ires Ine 490'5, 479'0, and 


Group V: hetween wave-lengths 464°5—460°2,- a 


All these ps are situated in such parts of the spectrum 
where also developed from the bend-spectrum 
is very rich inlines, 1t follows, ore, that -the -line 

,.0on the whole, in stich show |' 


spectrom is develo 
ty, even ina 


of ges, and which are richest 


decrease of the density 
Unes in the Jow-deamty lines 


spectrum lines. 
"At the mune ne it may Dodiecur Siseved vhei the density 
ecreasing, how, in consequence 6 temperature 
rising h increasing resistance in the tube, the maxima of 
their position, how the maxima’ of the fully- 
developed band: fade away, and how the lines become 
prominent in which are-either secondary or tertiary 
marime or ormly illuminated ns in channelled spaces, 
Now, if vre further consider that the of the spark-spectrum, 
to those of the former line- are not more consi- 


‘At HISTORICAL SKETCH OF THE VARIOUS 
‘WAPOUR-DENSITY METHODS: 


-ALTHOUGH Stien in 1803, made some very careful 
to determine how much water was required to 


fürnlih i-cublo foot of teem at various stil the 
fotndation of vapour-density -density methods was Gay-Luseac. 
i He, in 1811,? started ‘an the correct basis accurate work 


when he heated a weighed 


ina graduated vessel M 
fn eacwp in 


of- substance over mercury 
5, in 1816;* heated the substances 


tho ore 
Mi a very uet Dein of lie E aa poised 
only, very escription o a 

method in which he used a 9-litre 


xmall of substance, > : 
Int Y wishing to on substances which 
attack , worked out - his well-known 


Mitscherlich proposed tubes, sealed at one 
wn to à neck at the other, instead of bulbs, and gave 


for hi them ; but 
Rune decim eel seii is 
sper be he wrote i— 


i onmi then leare to this 


it essentially 
a E aa 
form it. This Chat T here dene from 
perdst in ; 


_ Binean, in 1838, 
tunately without any 
“The bodies on which I have worked have been 


tior of tem: by working in the barometric vacuum or 
allowing the va ‘to place in dry air or hydrogen,” 
we cannot-but i f 


similar to 
that of Mitscherlich, but arranged the zn so that the 
two could be withdrawn pipi. he i with 
sealing the tube coni providing it mitha stopcock: 
Binen, i 10 1859, dn ord so operate a hil peratures, 
coated the glass tubes Kadhai 
Regain ri to d qe emi ciel aed iron tubes 
and to ensure uniformity of temperature, heated them ina - 
“fron tube which was made to revolve 


y p at tho Belin A Asocistlon by Jas, T. Brown, F.C.S. 
pe E SP Gilbert Annal , as, xpi Gba) 
rere nr. Chem. Lr 22; C 

and ryð (1823) ; "nop 1823). 
r Quart. J Jom seem ). * 
ss." ss 3:6 Giad 
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PR ras i 
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to allow it to be taken for 
wes no residual air! 


Introduced before the 


_ quantity 
mercury. The capa wers then ghee Maar by loose 
and the system was heated in a e After it was 
withdrawn and allowed to cool, and the quantities in 
the bottles were defermined by suitable means, 
3 in 1866, did much to shorten the Pumas calcula- 
"ton while ho allowed the mathod to ean all lar and 
simplicity when he to heat & bulb air in 
the same beth and of the same sire ss that sub- 
the two bulbs were then sealed at 
Bunsen,? in 1867, employed sn air bath 
principle to those of Mitscherlich and Regnault, but 
a very elaborate ement of burners. He 


i ali the tubes 

Se aedi. 

the tubes, but Vh gam inge y lined with [odia 
in cases where the 

Inge Dumas in caset where de 


Ed fy 


bes of sag 


convenient sire. In 1876 Habermann!? gave a complete diagram 


the air. by a Bunsen-pamp 
no alteretion the een wil uid ees 


mercury 
Various experiments had been performed on vepours 
Mun dual in nopping the apply of Taper elore te 
1861)-consisted in sto su of va before the 
eta in which the Dub ses belig uel M ua 


had attained its 
maximum tempergture. 
Mitunson,'¥ is 185€ T S Gay-Lussac method 
up to a temperature of 300°, heat upper of the tube 
by means of charcoal in a cylindrical faa aaa and determined 


the temperature by thermometers suspended in the air 
between the uated tube and the inner tube of the h 
apparatur; correcting for the tension of merciry-mpont ho 


"s tables, 

proi Wiliems! in 1857, wishing to make some determina- 
tions ak warping ues died the method :—The 
graduated tube is, after lt has been filled and 
inserted, screwed by means of & nipple cemented to the bottom 
into an grifice in the top of a small metallic cistern into a second 
orifice in which a long open glass tube is fitted, Into this tube 
mereury is poured until the required pressure is obtained. To 

7 Ann. Chim. Phyt. [5]; * Wx. Sits. Ber. 53 [a], ga 

pi ran PEU, Mags 34, 1 (1867). 


Bhs. 
S Iba. [1], 8, 257, M s ux Cun ” & 373; Compt, Rema, 45, 


do 
e pois d Sei #3, roa Gerd 7 '* Watts’ Dict. Chem.,” 5, 374. 


Ber., 11, 1196 Gere) Yes CN S Sæ., ? 


p m d Pp gu LR, éy, 
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reduce the pressure the excess of mercury js allowed to esca 
a tap in the aide of the cistern. Tho wikis la hexted in a water 


or oil-bath, . 
for the same the two tubes 
- and are connected 





bya e v which is closed by a 3-way cock of special 


' For determinations * up to 150° Greville Williams’s compact 
modification consis fa replacing the lage veel of merenry and 
the open glass cylinder by a cy closed and rounded at the 
loma i bo af to teaemble d laige testtube: This is then 

toa o 


water or oll to 2 convenient The tube is filled 
and the bulb inserted over the mercurial 3 it is then im- 
merned in the tube by means of a rod at the end a 
small cup mercury. The tube may be supported 
on wire | and heated by a Bunsen , or may be placed 
ins oil-bath, 2 
Schiffin,? in 1862, steadying and manipuleting the 


graduated tube by means of oe which was secured 


a very much neater air-bath heated by gas, bot the 
his method is thet & tube contalning-alr is heated 
by the aide of that the ‘substance, As soon as the 


a R 

ee in the Gay- 
while he the iireg te 4 ras a 
by Binean, Wenklyn, and Grabowski, 


simply inclosed it in a larger - 
the vapour of a liquid of definite bo 
Ls e he no 
Dy thia” Eno. Ung runden the tppamtus 
much more compact, but he maintained a steady temperatura 
with the greatest ease, Wichelhaus,® in 1870, anxious to avoid 
the introduced by the doubt as to the temperature of 
the column merry between the bottom of the outer tube 
and the trongb, dispensed with the by to wer 
Bae tiie ene ol aaa containing 
mercury, ‘Then by lengthening of the inner abe can De 
reouoded by apon. S thé whole of inner one can be 


V 12 1875, in order to obtain a high temperaturo, 
employed the pone of ap Pat Bae inte fog y wing 
ofmann’s t ht 
that the qien tubes from-the solidification of 
the condensed 


of ti cpg eee to obviate 
the difficulty in the follo 


manner :—-He to the lower 
end of the outer tube a poke peoeided with & ehoct nile. 
tube similar to those used for heating funnels, Then, by boiling 


the medinm iH tubo n allowing M 
he dispensed 


with all the of flask, tubes, and condenser. 
Hofmann," at same made several modifications in 
his apparatus: 1. He pro the whole length of the 
inner tube ing the outer one long to enter the 
in and provided for the escapt of the con- 
densed liquid and excels of steam a small side-tube 


4 Wem Ste Ber, 78 CS aM s 
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flask. 

Watts,? in employed be with & ground neck, into 
RE Sig set ire bellam of te globe 
was accurately fitted. filled mercury 
a E TUR eid Em 

rekon: MOINS t basis for calculating the volume occu 
the vapour. Visor Meyer CE PEE 
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syphon, a suitable outlet in the bottom of the bath. 
Goliachiiedt and i * jn 1877, used mercury with the 
ad “a small skle-iube to the 


e 
p 
| 
: 
: 


pitionis at temperatures. far below. Je, boiling: point He also 
made be fo les a 
BE ie tothe troublesome clement of the 
out using two tubes as Grabowski 
did), heat the column to the temperature, note its 
sig alow It fo codi, m Mi et 
to ortudies usn dd the is constant, To 
ensure uniformity of levél in the bulb, keep it full to over- year 
owing. he heated the weighed 
of a U and marked the level of the in the open 
limb by & pointed tube 2 loosely fi perforated 
mercury. cork until it touched the surface. the apparatus was cool, 
3. To mikaa ir on tie tiboa little above the vacuum volume 
mercury level and then only to calibrate about 150 mm, down 


from that ; then, to find the total volume, add the variable | other consisted in introducing into a tube a small welghed 
volume ow the mark to the fixed volume above the mark, quantity of substance, then exhausting it and sealmg it, and 
Muir and S ‘in 1877, that sometimes the weight Heating la a jacketed tube, At the required temperature the 
of the inner caused the groove He iodia-tubier, disk to point of tube is opened to allow air to enter, and then 


sofas closs ka to prevent ths cecape of tie m 

the substance, used & plain india-rubber dis 

to thó bottam of the trough, a disk of aT Mud venim Cae 
tough wet maintained by mean of a thor. pieca of glass flog 


ei. After cooling, the point is o under 
mercury oc water, and the volume occupied by the va vapour is 
measured, 


In Meyers! method, which is so recent and "n 
as not to require gny explanation, the princi principle is that of 
as 


ey eee £m A gemi fab ong served to 
IUE bua (ue ipee METUS the condensed 
liqmid ane. emess af Yaponr They adopted Ho ’s original 
method of the steam in at the top of the outer tube, but 
used a tube passing through a perforated cork in preference 


a this year, proved by most carefully conducted 
M e Hofmann method cannot be used above 

SUE owe 6 great and rapidly increasing vapour-tension of 
“mercury, but has omitted the grave objection to his own method. 
red fair and Wanklyn* called attention, in 1861, to the fact 
thai Blneaz,! in 1846, Er ight ergs Jo iie conie oF the 


the operation only requires a very short time from first to last. 
Demar and Scott have lately determined the vapour-densities 
of potassinm and sodium in ‘a modified form of Meyer's 


pi mim 

TUM aketch T bave, purposely t off the very enticing 
ground of , ag they of th open up so wide a 
field that ay coud not be dovetailed into the history of the 
subjec', which from esy point of-view is interesting. 


T Ann. Chem CoE pr 0); an M CMD: 130, 269 (1864). 


xim lies to 3 Dext Chem. Gar cgo yeni Monit. a K: Jmuty, 188, 
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¢ first name is ofmann,f who, in 1860, 6 Dent. Cham. Gat. Ber. 10, 641 (1877) ; Monit. scientif, January, 
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“ELECTRICITY AS A MOTIVE POWER}, 


HE lecturer commenced! by referring to the stagnation of 
T trade; to tho various remedies that had been 


x production 

E. Hts calcd he maaan o 
e next considered the consumption of 

j yearly in Sheffield, and ah ay hte nd pas 
totel'annual cost for Shee lon man 


us in the face—that we obtained in a laborious way from 
the depths of the earth the er we emp end we iet ron 
to waste, every hour of our lives Mug acis en 


perfectly fiat country, where waterfalls were 
eee ae the econémie transmission of, 
interest, for 


gnr pr ten poapda, ot eyen mei. A a tis 
‘lang mins dn oyed Ec waa often. aa tn the gigir 
T o pape decal 
power in tting it &t 
Bad aae of the fairy to ail the Miet hoes and. pM af 
cach foor, OPEN great M i: spite of the extreme ineffi- 
clency of small engines, it had been proposed, as an economical 
Mida, Mo eplacntte onc lao wean Cagis by Inf: kiall 
ones, each dri Are uM ee 
The lecturer proved numeri tiat. (conttaiy contrary to the 
dee ae by RR conie IE pee © to use econo- 
Tnically in a town, for motive wer, the water already brought 
in pipes to the houses for purposes, since n most towns 
power so produced would cost about one shilling per horse-power 
Der hour, and although in Sheffield the great heed of the water 


cotton- 


would diminish this to about frre per horse-power per hour, 
still this had to be compared considerably less than one 
farthing, per hour the low cost in Sheffield of producing each 
horse:power with a very /aege good steam -engine. 
, Experience was leading us to see that it was to electricity that 
we must resort to obtain a carrler that would, ata cost, 
ied and as an illus- 


A ne d oid EON. 
s RII I D 
smaller Slemens’s dynamo machine being on the platform at 
e otha sad 18 Mr aru as BTA TONE [he EGEE Pen 
Te ane ynamo-electric machines and 
[he princi on which d 
eer ators act were then entered -into fully experimentally, 
and refrrence-wus made to the first electro-motor ever made— 
fhar conatmucted Dj Salvator del Negro in 18 I—as well as to the 
improvements introduced into it by who the 
oscillating motion by & rotatory one ; i 


electro-motors were then shown in action more 
fice kc. 4t oy tht a oe bi 


his electro-metor used to 
fA coe ioo tuas. Fell Quee he Ra mbject of electro-motors was 
important Decana wo aad mane erni 


ur iiw. less s 
why old form was such an expensive ücer power, and 
Bier eas tha ers dary tote E by elected 

X Abstract suut m 
ofthe working men of Slat, Angst y 279, by Prob W. E. Ayrton, 


ohne inii 


| - Asa result of this law of the conservation of 
| Ayrton went on to show that since 2 pound of ordingiy coal 
burning out seven times as much heat as the burning of a 
pound of sinc, we might say at once, that a steam: engine would 


But so fur, he seid, twa: have only considered the law of Con" 


servation of , There is, however, another, and no i 
im iple called the ‘Dissipation of Energy ;’ 
es | fe ern ord on a oe 


emical affinity, are of no use to the mann-| 
LA into kinetic energy or energy of motion, 
But from fü of vado whenever energy oxists in the 


of motion and relative positions, to be all 
heat, 


= Hat at any rate; it willbe sld, there will still remain the hest, 
and since heet can be converted back into other forms of energy, 
we shall be none the worse off. But it must not be 


hotter than the other, wê can emp. 
engine, to convert part of the heat in the hotter one into some 
other form of energy ; but the amount of heat converted, with even 


seh cope ro tie hot tayo e cl and warms up 
our whole of tonverion of heat into 


ED sets 
sa oe queer poe 
of coel produces seven times as mu the burning of a 


"3 
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pound of zinc; 
ud Krone eer ae and in an 
electric 


engine respectively. 
“ As already mentioned, our most 
made to produce one-horse power 
of Goal per hour. Now, the burning of 2 Ibs. of cost will pro- 


but we must consider whet fraction of the heat 


ect steam- canbe 
the consumption of a Iba, 


duce enough energy to raise 18,528,000 pounds one foot, or will 


therefore, as the total en in even our best 
steam-engines o ere is waste But, as already 
mentioned, even a perfect engine cannot, i the o tem- 

available, utilise the whole of the heat of the In 


Son lies tar te chain id ect heat engine, 
tatio of the work dons to the edis sails obtainable 
to the ratio of the number 
the steam is cooled in 
of onr steam, when we 


zero of the Fahrenheit scale. 
tt Now, in our best steam-engines, 


push the piston care cay Wied ance ation EK 
Po at the ed voir ca fe gia sta of 100° rd 


s eee Gee 

by making the temperature of the working 
_ C whateverit may be, much higher. If, for 
eee 


ear to work with steam or. 
E ead F. is as ideal as an 
with no loss of heat by conduction and 
radiation. eee I EE dt 
` solely by working steam at very temperatures that 
s can be seriously ats ebony pace 


the effi of de arrangement ry Sal Hi v 
ine given to the maximum work it could produce 
same consumption of materialis nearly unity. If, on the other 
ST ee Liberte of a ise en slit fein 
independently of the consumption of material, then 
de fice is we chat we ought oak uh such a load on the motor 
that its will send a reverse current equal to something like 
a the strength of the current the battery could send 
the motor when at rest, In this case the efficiency, is 

abont or half the energy is wasted in heat. 
prerod upon the andience that the difference between 
ese tre evunderaions of mariam wines ought cfu io 
be borne in, especially as it was usually the second—or 
how to obtain mast ee eee Pee 
Into account, whereas it was the other one—or how to transmit 
Fat gould. edic tk tele arene 


us consider that we work our motor in the most efficient way— 

that is very fast with a small load, and let us as an 

extreme case thet by so doing the efficlency is so short of 

. unity that we may regard it ag óne; then since an electro-motor 
b ^ 


worked by a battery in which zinc fa burnt is 150 times as costly to 


maintain as à steam for equal efficiencies, the best electro- 
motor worked by such & will be ‘thirty-three times as dear 
as our best steam engines ha an efficiency of We may, 
therefore, throw on one side at once all idea of ectro-motors 


worked by ordinary batteries, even although the electro-motors be 
perfect. Now, this result*is most im since it shows not 
that an electro-motor as a machine is clent, but it tells us 
that'attem to drive it with &'gulvanic battery is the hope- 
leasly. part of the arraigement. Š 

(Bat 1f we turn to the question of etre motos for the 
transferente of power, then there is no about burning 
xinc, and the high efficiency of sich motors is all important. 

Pede a aiao aeoo l glen tees 


wo háve to er what amount of energy will be pro- 
Testa de dt a 


; will it be sufficient to re the 
from the source to the » 
dynamo-electric 
it be cheaper to pat u "vi sd DE E ha 
E engine having 


aa a 


as 

to make the construction of two sets of leads as economical?” 
Prof. Ayrton explained that he attached great importance to 

| eee A decide whether the 


wor at great pressure pressafe waa ki cre wine bind ipa of 
d power, but that if we took into account the inefficlency 
of for producing a great pressure of water at the 
reservoir, with the great waste of power arising from 
even small that were certain to bo caused by the great 
Wie Xem it followed that the system was an impracticable 


An examination was then made of the laws governing tho 
electric transport of energy, and the lecturer arrived at this 
result : — 


tt Just as we concluded in the caso of the water, that the most 
efficient method to employ in order to transfer the energy, was 
e in the reservoir, combined with turbines in the 


explained, and with the details of srrangemen 
into leter on, instead of being worked so that the 


power most rajésTy, I have reason for expecting 
that the combined effici of the arrangement can be made to 


mile toplutioh of fhè problem ee tient 
thins ty thy nos inpet: MURDER Pais pap the 
of the water means an uneconomical task, while rang the 


, then with the ordinary insulation of 
lines, less than one cant DE the: energy iransmiiitod ten es 
would be lost by. . 
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“It would be im e to Increase indefinitely the speed of 
revolution of the of an induction machine, since apert 
from mere friction the iron constituting the core of 
the revolving part has to be pe demagnetlsed 
rapidly as it revolves, Now, is a physical t to the 

with this can be done, in addition this rapid 
of magnetiam heats the fron very much. But 
shows thet at the ordinary speed of revolution of dynamo-electro 
700 turns minute, the electromotive force is pro- 
to the We are, therefore, fat from the 
of it would be well fon transmis- 
slon of power to attempt first, a considerable increase of speed in 
the generator, combined with so light a load on the motor, that 
lts pood le also Tay Righ: When du m M 
and larger amounts of power are then we 
fele uera opea vr Bale Menden ocila of 
i Dat this of comae; kaa thè objection that the loes OC power 
a given curent w then become somewhat larger. 

** In some of the dynamo-electric machines, the current that is 
n UM MEM that which airen. 
Jates the fixed electro-magnets to create the magnetic field 


EaiH 


hich I am here advooating should pass between the 


bobbin will not produce a high electromotive But this 
diff is easily overcome by the plan alread for 
totall reasons, by Lontin and de, in their 
generator for producing currents for electric vir, that 
of using either a separate exciter, or a separato of the 
revolving bobbin in -the generator, to produce the current to 

the fixed electro-magnets, connection with this 
current for the fixed magnets, it is worthy of.notice in 


vantage reduced, 
portion of the machine. - : 
** We have then been led to this most important result which I 
hope is clear to you all, and which I trust you may all cerry 
away with you—that a dynamo-datric machine, with 
exciter, erben. very fast with a. steam engine, or with 
of water, at high or lom pressure, and sending, by 
small current to a distant dectre-metor, 


was proved that the electric transmission of power was 
practical, but also very economical, both for short and dis- 
tances, if the generator of the electric current at one end of the 
line and the motor, worked by this electric current, at the other 
end of the line, were both run fast enough, and if only we 


regalred to-trinsinit a m gru large quantity of power. 

: lecturer then went on to say, '* e bara been considering 
man. mantoo of power derived more y from 
sources 

properly emplo the waste of power in transmision can be 
Peiued for any 


per 

power absorbed at the generator, it follows tiat tae cmp oynan 

of steam-enginos of vast size at points outside Sheffield would 

be by far the most economical mode of extracting the energy out 

of coal, For it is at least four times as to produce 

pome With a miall steam-engine as wilis large one tue 
wasto i 


of ugtion of power in small workshops would be little more 
AE astu us dtr apio anal! steam ucts wee and 


ad 5 


thing Ukajon to hoor, that Or. Siemens to effect 

at bert Hall, London, by the old gus jets’ 

electric lamps giving even more and to the un 

advantage attained by the present of the air arising from 
the 


one we are now in, factories, and streets could be halved if 
electric. by water engines worked by . 
proma ng Wol a very large-steam engines, were substituted- : 


already several times during the evening electric lights fed 

a distance wo will Tarf the i and try an x 
Messrs. Walker and now, at their works, give rapid 
2a to a M and the current which, when 
properly as ve to yon, be small, will 
set m motion this electro-motor. i in tts tirn will cense this: 
other machine to rotate rapidly and produce a current 
which I will use for rapidly this piece of plate." 
Calculation showed that 1 currents generated by very 
large steam engines at certain points; and by turbines driven by^ 
the falling water on the hillsides round Sheffield, were substituted 
for tie me. ot coal for mas power, kusitiny; hearing, and 


the 

purposes. : 

“This experiment I might show you, but as we have used 
one 


it t nevertheless be sound, the following was- 
add: :—Imagine the cost of and plated goods to 
as Ri present, bat all machinery to removed Sheffield, 


the lecturer was showing the ence how to obtain, 
enormons Ihonga it miht be was MAT small compared with the 


dusing motive power, since of course the water w. did work : 
at its source would lose head and so be unable to come to the, 
tops of the houses in the town as at present, and it was shown 
thet there was a considerable surplus supply. As an illnstratlon, 
of such a use of the water power, a two inch board was sawn om 
the pletform bya ciroular saw, driven by an electric current 
generated by & water in the yard of the Water Works, , 
and conveyed to the by wires the streets, 

Ass Illustration of what had done the lecttirer . 
mid :— 'Last year two French MM. Chrétien and ; 
Felix, at Sermaize (Marne), actually eee 
the electric gurrent i 
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shoy square thirty atmospheres 
pressure (the usual pressure in the tron gas bottles of commerce) 
with half a cubic foot of 
would develop no less than 110 million pounds of work. 
Prof, Ayrton concluded by asking :— 
~ But is there no other side to this question ? Wo are, Itis tras, 
a commercial people, but do we not still love our and our 
fields? There was a Ume when the atie of now black; y 


: open 
of the bern would be the cutlery’ shed whilst in the valley below, 
by the river, was the grinding wheel ready to sharpen the tools 
that had been manufactured. : h 


* And-why not now? why should not that mountain air that 
hurgiven you workmen of in past thnes your sinew, 
ind character, blow over your grindstone now 

should not division of be carried to ity end and power 


on the earth, he 


f erases eme Mge niy 
had not. pinge i of piacenti e ier nor they 
meet any ons of, a genus No 
now found in Europe were the age. It 
was absolutely imposible to suppose that man was on the 
earth in eocene time, yet there vis no reason, because of 
climate and vegetation, that he should not have been. Then 
they came to the miocene when they found not merely living 
families and orders, bat 


question, there wag not a si well-«uthenticated case on record 
Tn any part Of the world-of any mamipalian Esc ctum living on 
French 


the ae lived in the miocene age. 
served a flint flake which was found at Thenay, and which 





genera, Putting man out of the 





place 
out 
showed. 
foros in 

ter, not as a farmer or of wi 

because during the last two s 
domestic animals in the pleistocene period. The historie 
period which succeeded the pleistooene, was by the 
absence of the extinct of mammalis, with ane exception, 


with them 

cultivation of the arts of They had in that 

just those very things which formed the foundation of that civili- 
sation which they and which had been built 


n as to 
& date and 
It would 
of man at 
el thinking that ail thete 
thousands of years, He could not help 

kapei of that teen arna me as thero were intervals, 
they could not know without the record, the duration 

of the intervals which separated one period from another, 


ano 


express 
how happy they would be if they could get hold 
eiiis of man in Europ in terms of 





^ UNDERGROUND TEMPERATURE} 


HE temperature of the surface of the ground is not sensibly 
T influenced by the flow of heat upwards from below, but 
is determined by astronomical and atmospheric conditions. The 
rate of increase in travelling downwards from the surface may 
conveniently be called the Zemeferufwre gradient, and averages 
about 1° F. for fifty or sixty feet. This is about five (mes as 
as the temperature ent in the air. : 
we draw isoth surfaces for mean annual temperature 
Bb quu d ea ee 
flatter that of the surface above them. his ia aia re 
of the uppermost; and the flattening increases as we pass 
lower ones, until at a considerable depth they become sensibly 
horizontal planes. The temperature is consequently, 
steeper beneath gorges and feast deep beneath ridges. 
In a place where the surface of the ground and the isothermal 
secfaces beneath it are horizontal the flow of heat will be vertical, 
z On Broad F, of U: Temperature," by Prof, J. 
D. Everett, F.R.S. Da Ead meatag ot toa 
British Association. 





distur j exists and kes the 1 
daring eme Always ma observe ess 


gritos -which generates. heat by its slow combustion, and are 
.lishle to be vitigted by strong.currents of air; but when 
they are taken at the newly exposed face of a gallery which is 
being driven into 2 ocn ae frui sto E 
air-currents at.the p not be 

too mucif hhoneycombe cmd yati results, 
may be, obtained. cere vx he Aopih, of: 
about two feet in. die ne thermometer 
inserted, sand the-hole plugge se 
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open papes, ón Mr bera geh and predominance of weeds," 
have. jer inte hold on the: United States, opposes Mr. 


Home ele. best fittedcfor domingtión as weeds |. 


pies 


Hid ‘the atmosphere of ‘a - given place 
as onè-fortieth of thear and often 

a eaae path e £M 
Prof. Lóomis' accounts ferret icut uud widen ae 
iria tanneries do it surface, viz, by vertioal. 
of'told: air ‘from the higher parts of the atmosphere. 


The lower air et such times might well contain a less proportion 
of than the a P systematio observations 
at "Prof, ‘Loomis has- indicated, the’ author here describes . 
at: his method of and the results of observation 
od samples o£ air collected mf home; these seem io lend some 
vibe, nel Co, ry. —A, epee 

» lows, on IO ;' ono mass 431 Ibe. 
rag touna rn ft eer ‘the surface of the ina 
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Academy of | Belences, September 29.—M. Daubrés - E tha 
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orley calls in the theory by | : 





camphorised brandy), and noting, 
The agent was in some cages pul in glasses with the 


emay on the law of 
bodies and vapours, 
Eat of bubbles T liquid, 

e iš supported on a watch 
plate oc rod; it follows zc 


com 


Exp A en eae 
adl eser adu demi Abouto'$ peces 


SEM RORDL was 
vi rui abun rui ; and IO gr. of selts 
7 interior, gr facettes butyrate, Ac. 


to itself P daya gave lest alcohol. — Thus .j$ een- 

tially simfler to fermentation ; and. fc i eaen 

Besta also fonnd, alcabol various h -animal 
carbon Hberated 
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foci active the 
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_ POLAR ICE 
Dis Metamorphosen des Polareites, Von Karl Weyprecht. 
(Wien, 1879: Moritz Perles) ' `~- 


“pets book of Karl Weyprecht's is a most valuable 


outcome of the Austro-Hungarian Arctic - erpe- 
dition of 1872-1874, so well known already from the 
interesting general popular account of the doings of the 
expedition which has been published in most European 
languages. In the present work tlie author confines him- 
self to an account of the phenomena presented by the ice 
amongst which he spent so many weary months, It 
might well be supposed that a book treating of such a 
subject only would be dull reading, but so graphic are 
Lieut Weyprecht's descriptions, and so pleasantly are 
his long series of obsefvations strung together into a 
continuous whole, that his book is most entertaining 
throughout, and the reader lays it down with a very much 
enhanced comprehension: of the never-ceasing changes 
and mighty power of Arctic ice. Most of the facts re- 
corded are known to Arctic” explorers, and have been 
more or less set forth by them in their various writings, 
' but no connected account of all the forms of the growth 
and death, of the movements and struggles of bergs and 
floes and ice of all forms has been'before attempted 
Lieut. Weyprecht tells it us all from his own observations, 
The book is divided into a series of chapters headed as 
follows :-~I. Various Farms of the Ice and their Origin, 
II. Ice-pressures, III, The Ice in Winter. IV. The 
Ice in Summer. V. The Changes of the Ice. VI. The 
Water Movement in the Polar Regions VII. The Ice 
Movements. VIII. The Ice of the Arctic Interior. 

In the first chapter He treats of the three different kinds 
of Polar ice: glacier ice, salt-water ice, and fresh-water 
ice. As an example of the mighty size of the Polar 
.glaciers, the parents of the icebergs, he cites the Hum- 
boldt glacier of Smith Sound, which, pushing itself into 
the sea-in Smith Sound, forms an unbroken ice coast-line 
composed of perpendicular cliffs 300 fest in height above 
the sea-level, and 60 miles ‘in length, a single solid ice 
wall split only by vertical fissures. The fresh-water ice 
is clear as crystal, and so hard that the Norwegian 
walrus-hunters who run their small vessels in their voy- 
ages against all other ice obstacles, of whatever sire, 
are careful not to charge even comparatively small 
pieces of this. This kind of ice is, however, scarce in the 
polar regions; it “is the third kind of ice, that of salt 
water, or “field-ice,” which forms by far the greater part 
of floating ice, and with which the book is mainly con- 
cerned. The Tegetthoff was shut in for a year in field- 
ice, and.the author watched the incessant changes in the 
ice with great care throughout this period. 

A simple smooth sheet of sea-water ice is no sooner 
formed than it begins to be subjected to a variety of in- 
fluences, which speedily conver} its smooth expanse into 
a complicated rugged surface, covered with ridges, 
valleys, and irregularities of all kinds, render its thickness 
everywhere unlike, and split it up with innumerable 
‘fissures, Most important amongst-the capses `of ‘these 
changes are the variations of temperature to which the ice 
is exposed from the variation of that of the water below 
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‘below, 


-| and the air above, and-whith are more or-less local, and 


,afféct -thé ice differently -whérever its: thickness varies, 

‘From these diffetences òf - -temperáture ensue -complicated 
strains in all directions, duo to the uneqtal sion 
and contraction of the mass, and'the ice is rent by the. 
tension; to these forces is added the pressure of surround- 
‘ing ice-fields, driven by the action of winds or currents; 

long fissures are formed, the edges of which grind together 
with migfity force. After a while the edges separate, 

and the water between pulsates with the throbbing of 
the surrounding íloés. Again they come together, and 
forced against one another with ever-increasing power, 
they are ‘crushed and break up, huge’ blocks are piled 


„above on the ice-surface, resting at all angles upom one 


another, and’ other huge blocks aré forced under the ico 
‘Hence the ice becomes rugged above, and by the 
freezing to it of the blocks forced under water, equally so 
below, the variation in thickness is increased, and with 
it the atnount of strains caused by variation of tempera- 

ture. The drifting snow hangs against the ridges and 
pinnacles on the surface, and forms banks and mounds: 
which not only i increase the effects due to. temperature by: 
protecting the areas an whichthey lie from change, but 
also by their immense weight, combined with that of the 
projecting icé-masses by «which they are formed, press 
down the ice which supports them, whilst the blocks 
below in other regions press it up.. Throughout the mass 
gravity acts as a disturbant, no part being water-borne at 
its natural level.the mass is strained, and gives way in 
all directions, and fresh complications ensue. 

All these changes. are accompanied by a noise, .The 
unlucky prisoner. in the -field-ice during the imposing 
unbroken: loneliness of the long Arctic night, when the 
wind is calm, can hear the crackle of the snow under the 
stealthy tread of the Polar bear at an astonishing distance, 
and hear what a man, speaking loud, says at 1,000 metres 
distance. It can, therefore, be well understood how the 
sound of the ice-pressures must travel to his ear from 
enormous distances. “Sometimes,” the author writes, 
* the noise of the ice movements was scarcely to be heard 
—-a mere murmur—and camo to our ears as does the play 
of the waves on a steep coast from'the far far distance. 
Sometimes it hummed and roared closer to us, as if a 
whole column of heavily laden waggons were being drawn 
over the uneven ice surface." In the sound were com- 
bined all manner of noises caused by cracking, grinding, 
falling of blocks, crushing, and many other phenomena 
of ice-life. “It is astonishing how far and how clearly 
every noise ‘is conducted in the ice. The noise at the 
very margin of the field on which we were seemed to 
occur immediately at our feet... . . If wo placed our ears 
to the ice the sound was heard so loudly that we might 
have expected the.ice to open under our feet the next 
moment, The whole.dry ice covering was As a vast 
sounding-board. - Whenever, as I.lay down to bleep, I 
placed my ear against the dry wooden ship’s side, I heard 
a-humming and buzzing which was nothing else but the 
sum of allthe noises which occurred in the jce at great 
distance from the ship” 

A curious fact is described by- the author, that the sur- 
face of an-expanse of yomg salt-water- ice on which no 
snow has yet fajlen is soft, so that the footstep is impressed 
upon Its white covering asin fnelting snow. This is to be 
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observed even at a temperature of —40°C. The unfrozen 
fluid iá not water, but a concentrated solution of salt 
thrown out by the freezing of the ice beneath. - 

_ When summer begins, the thawing that occurs is very 
local and unéqual Any dark body, such as a heap of 
ashes or the droppings of bears, dats its way into the 
snow, absorbing the rays of heat waich are reflected off 
again by the general white surface. The bear droppings 
eat their way into the snow, and then into*the ice, 
and the conical hole thus formed fils itself with water. 
It may, at last, eat its way right through the ice where 
not very. thick. Thus are formed the greater part of those 
holes in drift-ice which are usualy ascribed to seals, 
The author never saw a seal’s hole in winter. 

A number of interesting experiments were made on ice 
phenomena. For example, on Merch 5, a cube of ice 
was sunk under the ice-field to a depth of five metres. 
After a lapse of twenty-four hours it was found that a 
crust of new ice had formed itself over it about 1 cm. thick. 
This was caused by the low temperature of the block 
jtself and, from a similar cause, ice-crystals had formed 
between the edges of the hole, owing to the coldness of 
its walls. On March io very Lttle increase in the 
added layer of ice on the cube was to be observed. On 
March 20 this newly-formed ice was found to be softened 
80 that it was easily impressed by the finger ; by April 2 
it had become harder again, though porous and apparently 
a little increased. From thence onwards the block 
dwindled regularly, especially on taat part of its surface 
which wasturned upwards; on July 18 it was only a third 
of its original size; nevertheless, the hole through which 
it was sunk had, during the last period, become entirely 
closed by young ice at its lower ma-gin. This experiment 
shows .the loss of ice from below by the action of 
the warmth of the water. The author concludes from 
his experiments and measurements that compact salt- 
water ice can never attain a greater thickness than 10 
metres. 

Icebergs are subjected to disintegration after somewhat 
the same manner as rocks so commonly are. They are 
full of crevasses, into which the water formed by melting 
penetrates ; in winter this water freezes, and by its ex- 
pansion all through the glacier a rupture of the mass 
ensues. “It is highly probable that most of the icebergs 
afloat in winter are in such a cond:tion that a very slight 
cause is sufficient to make them burst because of their 
state of internal tension. . . . Every polar traveller can 
tell how a shot, the driving-in of an ice-anchor, or any 
other sudden vibration, has brought about the catastrophe ; 
cases have even occurred in whick the sound of the voice 
alone was sufficient. An iceberg is always an unpleasant 
neighbour." So many are the causes which tend to destroy 
icebergs that the author concludes "no berg exists which 
could. withstand them more than ten years, and that 
commonly the life of a berg is much shorter." However 
this may be, doubtless the muck larger Antarctic bergs 
last very much longer, as must necessarily occur because 
of the much,greater uniformity o: the climate to which 
thty are exposed. 

With regard fo glaciers, the author quotes an interesting 
observation of Kane's to the effect that even in lat. 78? 20 
during the entire winter, however low be the temperature, 
the glacier streams never Ary up. The*'melüng which 
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supplies them with water can only derive its requisite 
heat from the friction of the ice-masses, 

The chapter on the ice-movements is full of interest. 
Every field acted on by winds and currents has its own 
pecullar velocity, depending on the dimensions of the 
irregularities above and those of the resistances below, in 
which no two fields are alike. From these differences of 
velocity arise the irresistible pressures between contiguous 
fields. The iceberg deeply sunk drifts but slowly, whilst 
the ice-field may travel very fast. If the field catches up 
a berg in its course, it is broken and torn by the berg; 
and as it proceeds on its course its broken fragments are 
piled up block upon block on the coast of the iceberg. 
To a casual observer it appears as if the iceberg, driven 
by a counter current below, were beidg forced in the 
opposite direction to the ice-field, so as to plough it up. 
Many groundless accounts of the existence of such 
counter currents thus observed have been circulated, 

Another cause of pressure between ice-fields is that, 
owing to the irregularities on their surfaces, they are 
twisted round by the action of the wind, which takes 
hold more on some regions than others. Every field is 
differently thus acted upon for each direction of the 
wind. A similar effect is.caused by the currents beneath 
acting upon the irregularities of the under surface. So 
various are the movements in the ice-fields, that even 
when the ice lies all the while closed, it is very seldom 
that any two pleces remain for any length of time 
in the same position alongside one another. Two 
ships beset together by the ice are. sure sooner or 
later to be separated. 

The author fully admits that the danger incurred by 
explorers in the Antarctic regions is very much greater 
than that to which Arctic voyagers are exposed. The 
fog in the south is a terrible enemy, and there a ship 
cannot at once take refuge in the field-ice as in the north. 
He urges, however, the necessity for;scientific Antarctic 
exploration and observation, and suggests that a wintering 
in the lands lying south of Cape Horn could be easily 
accomplished, and would not require any very extensive 
appliances. We fully agree as to the benefit to be de- 
rived by science from a round of meteorological observa- 
tions and all other kinds of scientific exploration in the 
Antarctic regions, and heartily wish that such enterprise 
would take the place of the constant struggles to get to 
the North Pole. By the mere reaching of the pole there 
is nothing to be attained. A steamship could very pos- 
sibly run down from New Zealand direct to Mount 
Erebus and Terror in a fortnight during the summer 
months; such an attempt has never been made. It 
need not be very costly, and possibly the Government of 
one of the Australian colonies may make it some day. 
We commend Karl Weyprecht's book to all who study 
ice phenomena, but not only to specialists, for it is full of 
interest to all intelligent readers. H. N. MOSELEY 





THE *SILK GOODS OF AMERICA 
The Silk Goods of Amfrica. By Wm. C. Wyckoff. 
(New York: Van Nostrand.) 
fp Bs book has been issued under the auspices of the 
Silk Association of America, with the view of afford- 
ing informatfon ag to the character of the silk goods 
manufactured.in that country’ Not many years since 
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nearly all such goods were imported, and even now the 
- entire product of-many of the American silk mills is 
represented to the consumer as of Enropean make. The 
Silk Association have, however, bestirred themselves ; 
they find that in order to obtain a standing if a market 
where imported articles hold an established reputation 
they are obliged to make better fabrics than their foreign 
rivals, and, naturally enough, they now seek to secure for 
themselves the credit of their enterprise. The Centennial 
Exhibition startled the manufacturers both of this country 
and of France with the extent and rapidity of their pro- 
gress in developing this special branch of industry. The 
railways across the Continent and the direct trade with 
Asia across the Pacific Ocean have placed America more 
nearly on a level with European countries as regards 
supplies of raw silk ; improvements in the power-loom 
and the continuance of the tariff policy of the Government 
have done the rest. Mr. Wyckoff boldly states that had 
that policy vacillated during the last ten or fifteen years 

there would have been no story of improvement to tell 
"One of the main difficulties with which the American 
manufacturer had to contend was the want of skilled 
labour, and this was more especially felt in the production 
of black dress goods. On account of the necessity of 
securing perfect equality in the threads, such goods are 
far more difficult to produce than are more highly 
ornamented fabrics, but although the manufacture of 
broad blacx silks on anything like a large scale has only 
been attempted in America during the last half-dozen 
years it is estimated that fully a third of the plain silks 
and a much larger proportion of the brocade silks which 
are consumed in that country are made there. Indeed 
Mr. Wyckoff states that the advance in this branch of 
manufacture within the last three years is greater than 
that in any other department of American silk industry. 
Nor is the reason for this far to seek. The American 
manufacturers, as a class, have studiously set their faces 
against the abominable system of "loading" which pre- 
vails so largely on this side the Atlantic. Nearly all 
European broad black silks are doubled, nay, sometimes 
even trebled, in weight in the dyeing of the yarn. This 
is how the “Black Art” is practised in France. The 
yarn is repeatedly dipped in nitrate of iron until suff- 
ciently weighted, after which itis passed through a bath of 
prussiate of potash and then treated with gambier and 
acetate of iron. To brighten it it is next passed through 
a logwood bath and well soaped; if it is to be soft and 
satin-like it is oiled and treated with soda; if it is to be 
stiff and rustling it is dipped in acid. No wonder after 
this that the black silk with its load of grease and iron 
wears shiny, and cracks in the folds. “It is asking too 
much to demand that the few strands shall act as iron- 
mine, soap-factory, and chemical laboratory all at once 
and stand the wear of practical use besides. These 
are requirements before which*the English attempt 
to make a grocery store out of a shirt pattern is a 
simple and ordinary matter.” _ Nothing fs easier, how- 
ever, than to discover this loading of dye-stuff. If ladies 
would insist on being allowed to test a small sample of 
the silk, at home, before purchasing, by the very simple 

operation of burning it, the sophistication would speedily, 
-perish. Pure silk crisps instantly on burnibg, and leaves 
a small quantity of charcoal; loaded silk smoulders 


slowly to a yellow ash. Not many years ago men’s coats 
were largely trimmed with black silk braid; but now, as 
a maker in the article was heard dolefully to declare, 
“the trade in black braids is as dead as Julius Cæsar," 
for we have naturally got disgusted with the frayed and 
brown appearance Which the article generally assumes 
after a week or two's wear, thanks to the fact that it 
usually contains more dye-stuff than silk. The public is 
gradually*awakening to a knowledge of these things, just 
as surely as the patient Hindoo and the heathen Chinee 
have had their eyes opened to that miserable compound 
of starch, cotton, China clay, and Epsom salts which the 
Manchester merchants have palmed off upon them as 
genuine shirtings. 

Let the silk manufacturers take warning : to meet fall- 
ing markets with inferior goods dressed and dodged so as 
to simulate a better article is simply to hasten on the 
time of trouble and disaster. Markets have reputations 
as tender as that of Cæsars wife. If such malpractices 
continue we shall soon be clamouring, in the interests of 
commercial morality and of national prosperity, for an 
extension of the Adulteration Act from our Food to our 
Clothes. 





DARWINISM AND OTHER ESSAYS 


Darwinism and other Essays. By John Fiske, M.A., 
LL.B., formerly Lecturer, on. Philosophy, Instructor in 
History, and Assistant-Librarian at Harvard University. 
(London: Macmillan and Co., 1879.) 

Ts readers of NATURE there is nothing new and 

little very striking in these essays, and it is only 
justice to Mr. Fiske to remark that the title of the first, 
which gives its name to the volume, claims nothing of the 
sort. The most interesting consideration in the four 
papers upon the subject is the marvellous way in which 
every science and line of thought, both in natural history 
and in human history, have entirely changed their aspect 
and‘ started ina new direction since the publication of 

©The Origin of Species." One fourth of the book is a 

review of Mr. Buckle's “ History of Civilisation," written 

and published by Mr. Fiske when he was nineteen years 
old: the object of reprinting which now it is hard to see. 

Yet it is interesting read in immediate juxtaposition with 

the chapters on Darwinism, for nothing could show so 

distinctly how high and dry the stream of knowledge has 
left the whole theory of a work most celebrated only 
twenty years ago. Buckle’s book, the theorem of which 
was that there is a science of history, the laws of which 
are as uniform and invariable as those of mechanics or 
astronomy, if only we could discover and measure all the 
various forces at work, was an energetic effort in the right 
direction, and was gladly welcomed by many scientific 
men of the day. But the key to the puzle le had not then 
been found. Had Buckle lived in these days, when the 
works of Darwin, Herbert Spencer, and Sir H. Maine are 
familiar, he would, no doubt, a ee ae 

coherent theory than he did. 

In two other papers, in this volume we find daioni 
working in two very different spheres, viz, in the produc- 
tion of a nation, in the account of * The Races of the 
Danube,” and in the production of a catalogue, in his 
description of*a “ Librariars Work." Had Mr, Fiske 
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edatried oùt thiformer: more “in the spirit of Buckle and 
eDaiwin,:Ifiwould- Have added greatly "to the interést of-the 
paper ard to:thexeohérendy Uf the Book. "There is also^a 
fairly comténiptuotis?hrticló tn: Pëychic™ force and its 
marüfeptatiblis, ds "déséribéd by :thdse who believe ih.it. 
‘His * Crintb:forthéBympodiuin “ts certainly.a ‘dry one ; 
shis‘dtguments! ithrow'notight on &' véry dark subject ; but 
che draws aif -agreeabls! contrast "between ten disputants 
*on the subject'df-acfuture ‘life mbsting. in tlfe sixteenth 
ccenturyj'andoddjoürnitigotó 'somd ecclesiastical court pre- 
'paratoryoto'ddinal'settlemént 'it'Smithfield, with their now 


"forming &'sympósium Peat afar discussion i in The Nine- |.. 


eleenth Century > 5-077 
Scattered rogi the book are many eloquent 
-Df stientific teaching. :» There is a'striking.description (p. 
:18) of the changes-the surface of the earth has undergone, 
awhich might haveyprompted Byron's lines on. the change- 
^lessness.ofzthe ocean. One-ucannot but expect good 
teaching: fromi.a man who lays.down the excellent rules 
‘and-takes the high,standard of both learning and teaching 
truth which Mrz Fiske: does, inthis affectionate notice of 
Mr. Chauncey Wright; an eminent specimen of a class of 


men who, though little thought of and almost unknown | 


Andividually, are yet the * good belly'’ which absorbs and 
distributes all the fresh acquisitions of more active and 

enterprising e members " ofsoclety. And the most valu- 
« &blé hábit of fnind i such persons is the kind of scepticism 
-recothmended by- Mr. Buckle, though Mr. Fiske hardly 


“Kenis to-cathprehend thé feeling; Which consists in dis-. 


-trusting received opinions às fial nót in'refusing to hold 
tany opinions it alk ‘bitin being: ‘reddy to doubt as soon 


^hs'ary good reason iis offered. , Atheory, like à fire, is a 


vety- good servant. but a very’ bad‘niaSter, and ttue‘scep- 
: ticism, cohsists iù willingness to give-up a-theory as soon 


“as facts are::brought out with-srhuth it} is inconsistent. 


: Mt, Piske-praises'this higirjualitysinrDarwin (p. 34), but 
in other passages- in jhigtbobk. itewould’ appear that he 


-. urged a spirit of doubting-oldwxioms-only. He seems to 


i think it right to put full faith id a:rimwly-formed opinion, 
arid--to o“ repose I npón it^ (p. 175¢.4.-One would: have 
s thought that the -sevére “criticisms in hi$ larger work, on 
: Comte s premature concfüsioris would have led him to be 
. Jess:coffident zin2scientific truths": and it is curious to 
see thé spirit thatruled Mr; Chaancey Wright praised by 
na mat who has confidently lald.dowm4 cosmic philosophy, 
¢sStill thé, harmis not in airing- cosmic:theories—there are 
wanysvaldable advantages in doing -that—but in-clinging 
.to’them, as ;human : wedknéks .is'only too:apt to do when 
‘they &re.no longet | consistent ith latest observations: 


~ ` ^ - rer 
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‘Minit Addresses. By B. W. 
a A PES P (Sedona Chatto” and 
Nae “Windus, 1879) eae 

~ TES is a on of addressed! given by Dr. Richard- 


"Bon, "mostly “in dist of sound 
especiali national health. 
to the volume 


z ideas-as to vig bis capa d. 
= the legture which gives: 
Dinu cf he the national urgency for a. responsible 
of -health, not- so much to obtain new sanitary 
E as to enforce‘ thé multitude of existing laws on the 
~ subject, which, ‘from thé want of any central authority, 
are‘ at-present a dead le Dr. Righardson’s argu- 
inehts are forcible; and must be convincing to any 


unprejudiced mind, and we trust that:ere Jong his-recom- 
mendations M nde pgs e e Mond 
isa c &nd extrem ing sket 
dts life and wark.of William Harvey, the model Phy- . 
sician, teach Sead popu man of his times,” The other 
ee "Are: amily Clerico-Medical,” * Leaxhing 
and Health” (in which gome valuable- hints as to educa- 
-tjonal methods are. given) ui Vitality, Individual: and 
Natlonal^ ‘Theo World of Physic,” “Burial, Embalm- 
ing, and Cremation,” “ Registration of Disease,” “ Ether- 
Drinking, and Eai: Alcoholic Intoxication.” 


Frozen Asia: a Sketch. ey Siberia, 

Eden. (Lando: ,S.P. Bes n 
"MB.SEDEN has:callécted i in this neat lite Aged a god 
deal of valuable information concerning Siberia. The 
information, however, is somewhat in its 


nature, and not bie rum iff parts, long q quotations from. 
books and journals and daily papers 


in. Mr. 

Eden, inhis rro resent er EA co himself 
to a few (mainly Nordenskjáld's) along tbe coast, 
ignoring al randum bein done jn the interior. He, we 
sec, makes use of that most.vicious and mis- 
eed ^ Turanian," and actually talks of certain 
quite unrelated ples as belonging to a m cal ** Tura- 
red ed he sooner: the ward is ed from 


By GH. 


ethnological. terminology, ithe- -better «for the progress 
of.the science. The ok, .80 far as it goes, contains 
much trustworthy information. 


„Jacks Education; or, How he Learnt Farming. By Prof, 


H..Tanner, F.C.S. 
1.1879.) 
PROF. TANNER has put ie geese in. the form. of & sexi 
readable story, a series jape for the purpose of 
showing the mannar in which tho science classes and the 
Government Department of Art enable outh tp D 


pare himself for the Government Scho eh 'and 
folerably completé course of ‘science’ instruction q 
im: for learning „any industrial “occupation, with a 
thoroughly intelligent mind. The instruction..in science 
given in colleges is reviewed from tbe standpoint of 
practical and with to such 
a course of study being rendered most. valuable ds a - 
paration for: l any commercial industry. Fhe 
story is both instructive and technical and ‘we recor- 
„mend it to gll interested in `“ education. 
E : 


LETTERS TO THE EDITOR 


[Za ir dots net hold Mel reap for bins expr 
by kis correspondents. Ni undertake i9 return, or 
ore ee ede nd Eee] nescis Ne 
matics is taken of aeeieymous 
b their letters as 


Cw Es CONtEISPÍICOITONS, 

ner hale y Puer arundo toe te at a 

Gs ai irn agitat seen of com- 
munications containing interesting and neve fadi] i 


Greenwich Meteorological Obaérvatlonp 
: ee ee aria ar “ Reduction of Green- 
wich: Meteorological © P NATURE, vol ix. p. 525, 
contains rematks Ftieh soon bo sho CEDE dS 


some points of the work. , On these the ERU Cd 
edu Depp 


(London: Chapman and Hu 





Greenwich “remain still 


oe M -four r 'ón &&ch 
Sings Rn be-found on p. 49 (Table 77). In forming: the daily 
“means, valuesor the few days on-w. no arias value 
was available were derived from -observations ; the resálts 
thns completely represent the 1849-1868, and will form 


.[ Oct, 16, 1879 


photographic records for the, 


B 
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our standard of reference for air temperature until & further 
reduction of the photographs shall enable us to extend the im 
rapis die tee dt (Uum dk 


wich, acoording to Table 77, is 
The mean temperatures of SAR i uasa 


the photographs, without correction for omitted EAE 


serve to show the climatic variations in different years: 
the effect ofthe omitted days could be readily determined. Here. 
Tho table of i rail ic SPERA 847-18 
e of mean 1847-1873, 
deduced from: -eye-obeeryations (Tabie 125) to w M dcc 


ipsas Tables 52 and 77, but. simply -to 
D UAE M EOD M ed from 
the meew temperatures of thé Temang tables Of tho: sections 
Further it ig indicated in a sentence not quoted, but forming 
psit ph from which the exract already refered {o to 
Sint the ro lmao seria ws apie For thi 


hri iet hotographic results were not ay for the 
whole period. - P peer „be here explained that em for 
pura dd ad of the eris rots iud 
1ange, the photogra records, values 
ee eee ce d and corrections so derived 


aen D edm ere ienai fe re d 


use. But Table 125, as the object for'which it was | 
sash east 


inserted, that object pariatiens of tempera- 
Ne 1 res shown 
has much ‘significance, because we are 
unable to test their index errors. In fact, the true value of the 
whole collection of tables in the earth-tem: section con- 
not on their exact indication of temperature, but 


changes o f temperature, the retardation of temperature, and 
generali the propagation downwards of surface-waves of tem- 


* In the last of the notice attention is directed to 
what is called the ‘somewhat rough method” adopted in 
reducing the barometric observations ‘to ^32", This erroneous 
idea may have, perhaps, been encouraged by the circumstance that 


' in the Introduction no mention appears to ve been made of the 


II eI PES 


sidering connection with the construction of the apparatus, 
in which (as folly explained in the Introduction) the register 
depends on the helght of tbé my in the lower tube of e 
barometer, and is influenced by the of some four 
pr tener it will be understood that 
of tem (change temperature) in a period of 
twenty-four hours (the extent of one sheet) is not . 
In the third and fourth lines of the on p. 526, 
Dye prom this table,” it w seem that the 
** excess” be “ dora WiLLIAM ELLIS 





£atcm’s Dusky Ring 
I WRITE to call the attention of observers to the present 
2 of the inner. dusky ring of Saturn» Although the 
is not very open, only permitting that portion near the ends 
to be seen on the nights of the gth and 11th of this month, using 
a portion of a large reflector sufficient only to show Enceladus 
clearly, it was most prominent, and not to be overlooked. It had 


acroas, equal in width and shade to the shadow beneath, so 
p that tho DEON pait of the whole ring ac the face of 





Mee by two fine parallel dark lines, The 
io eee of the ring were vey 


ei Mats ph The observation of one to wham the 
CER settle Wr point, A, A. COMMON 
October 13 . pel 

*. Suicide of the Bcorplon : 





js w. ved al possible d us to Its ooeureate 
diei acted dra 


been informed by the natives of the place that the scorpion 
' wohld destroy if exposed to a sudden light, my informant 
and her friends soon. became adepts in cat the ons 
and of them in the manner suggested. This 
in co the animel ‘under.an inverted drinking-glass ar 
tumbler, Hie critics A drain een ker 
: e, md " ui e 
teas ar tothe gia in Which te anima vas cond 
No sooner was this the scorpion invariably showed 
of great dues round and round the interior 
the tumbler with reckless for a number of times. 
This state having lasted for & minute or more, the animal sud- 
denly became ‘gad turning its tail or the hinder part of its 
body over its back, ht it» recurved sting down upon the 


“In this narrative the following circumstances are worthy of 
iteli t the effect of light in producing the excitement 
amounting to which causes the animal to connnit self- 
destruction ; (2) the suddenness of the operation. of the poison, 
Meca is probably inseted by the puncture of the head into the 


known to 

found. Snfficlent e alse garni 

in the narratives of G. Biddie and “M. L,” contained in 

NATURE, vol, xi. pp. 49, 47, &nd'it will be observed that the 
loading the 


circumsinntes animal to self-destruction in these 
hist&nces were somewhat similar to those narrated by my in- 
à Mr. H thie ' yiz, ae ird rud esiti pd 
A ; x eg. scor- 
suicide is a based on an Feet a is wholly 
untenable; and indeed, the recurved direction the 
which he refers to as cee once of eae 
destroying itself, actually the o n of 
the wound. I suppose Mr. Hutchinson, from the 
analogy of bees or wasps, thet the’ would be bent 


forwards upon the body, whereas the wound of scorpion is 
invariably inflicted by s recurvation of the tail the back gf 





the animal. , ALLEN THOMSON 
London, October 11 
Climatic Effects of the Present papel 
I ASK for an n of thé following difficulty 
Dr. Croll says, t Climate and Time” (p. 62), that that “the 


* 
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tem ture of a place, other things being equal, is proportional 
to heat received from the son. 

His reviewer in the pe for July eee meai 

temperature of England may be taken at F., which 
Uy cries! to 278° F. of absolute picasso (meaning, 
above the tem of space taken at — 239? F.), “and if we 
calculate what would be the mean tem of the sume month 
when the sm was distant 97,500,000 instead of 91,000,000 of 
milos as it is now, we find it comes out 242° F., which is equiva- 
lent to 3° F. of our thermometer, or 29° of frost.” 

If we use the seme method to find to what extent fhe present 
value of the eccentricity ought, even now, to affect 
on tho carth sorface, ly Hh chaise dc marca gale 
to experience that I think ‘‘there must be a e somewhere," 
T ask your readers to tell me where, — |. 

Made the epee of Choose two places in equal 
north and south latitude ; and let U, U" be their July tempera- 
tures respectively, 4, 4, thelr January tem it, at 
aphelion and perihelion; ¢ the eccentricity, Then we have, 
according to the principle used by Mr. Croll and his reviewer— 

S+ A’ _ it 
S+T0 I=’ 
With the present value of the eccentricity, vir, oʻo168, this 


` gives— . 
A’ = 070695.5 + 10695 U, 
giving to S the usually accepted value, — 239° F. 
A’ = 16°61 + 170695 U. 
COM S UU m 1661 +0065 U . . . (1) 
RUE leto say, Tho Jm of the place in south 
latitude, to exceed the July tem of the place in 
equal north latitude by more than 17° F, 
In lke manner we the relation between U” and 4 to be— 
U'— Am — 1553-007 A... (2) 
That is to say, the July temperature of the place in south latitude 
ought to be more than 16° lower than the January temperature of 
the place in north latitnde. j 
cal and meteorol 


-Now it may be replied that 

e may com 7 misak Hie d erences. Tho mean June 
temperature of the northern ere 1s known to be 
lead of lower than the mean Dezember tempere 9 
southern h and it is considered that is sufficiently 








accounted for 


amount 
ing (2) from (1).— 
{4 - U) — (U — A) = 32°14 + 007 A + 0'069 U. 
This shows that, so long as 4 is greater than U and U t 
than d, this difierancó: u greater than 42°. That is, Piae. 


But observe the result at the equator. If the latitudes of the 
two are conti diminished they will eventually be 
found both of them on the equator; in which case 4'and 4 
become identical, and likewise U and U. Now the t-hand 

,positive, the left-hand side must be so 
A), which was negative, in becoming 


When the two places are an the equator, or rather when 
only one place upon the equator is considered, 
A ~ U= 16:07 + 0703(4 + U) (nearly). 
r $(4 + U) the mean temperature of the equator, 
op 80° F., equation glves 4 — U = 21° F, nearly. a 
on the 


equator ought at the present time to be about 21° F. higher than 
the July temperature, if the temperature of apace is so low as 





I would ask, therefore, whether there is any indication of so 
great a difference as the above at any station on or close to the 

uator. - 
TA- U is not so great as 21° F., it must be owing to causes 
which diminish 4 or increase U. The place being on the 
equator, would not be reached by the north-east winds ; 
moreover, in July their extension towards the equator would be 
least. Consequently, they would have little effect to increase U 
by bringing warmth from the heated continents. In a sumilar 
Way tho south-east trodes wonld ba al Piir weakest In, Jamia, 


I believe there is admitted to be some about the 
value used for the temperature of Herschel’s investiga. 
tion in his meteorology may not be . Bat it 
Is remarkable that P. folowing qute e dien method, 
arrived at almost the same result, any rate tho temperaturo 
Which tis rath would amne, Wae the sn must 
be very is it so low as — 239° F.? it were, it 


low. But 
Se gane rk used be uA qr will b ie 





Does Sargassum Vegetato in the Open Sea? 


HAvING had many opportunities of Vend patches of 
soving tag Sarda US open ses " from the- of H.M.S. 
Challenge uring her cruise in the North Atlantic in the early 
part of TM ROT Be SE io offer a few remarks In reply to 

your correspondent in NATURE, vol. xx, p. 
552 The track of our ship between Madeira, tho Canary 
St. re niva the West Indies, and the Azores is 


Ca. 


During this 

frequently so as to 

render che appearance of this waweod a right quite familiar to 
the Challenger. It was first seen on March 2 in 

. 42° W., halfway between the Canaries 


on March 6, lat. 21° N., long. 49° 

W., quantities of gulf-vreed drifted past the shi On more than 
one occasion large of Sargassum were o exten 
the vicinity of the vessel to a great distance, The gulf- 


of th and growing a x 
The general of a of such fields and es of 
weed, in abrupt and yet most harmonious contrast the lanes 
of intense indigo which separate them, is v ing.” + On 
P ioo of tha bras volea. neind the joins renerk: = 
Very few of the higher algw live even occmslonally on the 


1 The Atlantic,” by Sir C. Wyville Thomson. (London: Macmillan 
and Co., 1877.) 
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(Sargassum bacciferum), which scatters its feathery islets over 

vast areas of warm, still water; and affords rest and shelter 

to the peculiar nomadic fauna to which I have already alluded 

s uA es on bat ihe Mr, JI. N. Moseley 
on 6 e, R ; 

ap 567 of his recently-published i Notes tata Naren 

refers to the pelagic habits of Sargassum and other sea-weeds In 


the following wordsi— — 
tt Besides these smaller 





is of. a very ht yellow colour, 
y with die dep Diae Sethe obe Anes : 
ne a E be ud UN Iring s nde 
- Atlantic, imt Kelp (Macrocystis in floating 
condition, rents Bir or he oe Ocean, as 
dg joseph Hooker (‘Flora Antarctica,’ vol 1, 

Pp. 464-455 i j , : 
ly vg c NON or TEMERE NE 
shores as well as free, but they all produce spores, only when 
attached. The pelagic varieties male by simple growth 
and subdivision, A wide aree with sea-weeds corre- 
to the Sargasso Sea occurs in the North Pacific 


rise two inches above water, and are thus driven along 
the wind, I may add that the bunches of the Gulf-weed float 
at, but not upon, the sea-surface, being almost completely im- 
mersed in the water, end often entirely so. At ti w & 
patch of woed is seen cro the top,of a ware, 
the feathery bundles protrude the water, withoat, however, 
put a Praec large enough for the wendy act. upon, 
bably, o to the action of surface-currents, an apparently 
drifing pest the abt ie rigen E Be 
o e ship, e ong 
PUoe cda s SRE i coves Co RON ee PCR eR 
can PE t. J. Wop 


— 


The Temple of Nodens in Lydney Park 


Pror. Rets review on Mr, King’s volume in 
. NATURE, vol xx. p. 285, has been recalled to mind by the 
notice of the same quarto in Saturday's Atheneum (September 
: 27) ; and I would remind those interested of the occurrence of a 
somewhat analogous relic of ancient in the pavement of the 
Mea eee nt t which Tele aae fret (1 
noti myself in the pages of Atheneum in 
a (Cem e at see Be AL. 
pavement, ap su ently in the al e Anthro- 
Institute, vol. fy. i in a paper on the !! Non- 

c Stone Relics of the 
Prof. Rhŷs writes: ** We have 


ment, for in the part occupied by thé dedicatory inscription, but 
not in the centre, ingly not to cnt up the names, as 
Mr. thinks, there fs what he as ‘a circular 


some high 
mystery was involved in the wetting.of this unsightly object in 
30 consplenous a Soda cent abut ak ee PU He 
lator poured io tha qud, and that ey veo dm op te die 
to the and they were drunk up by the 

ay ot nian HS commas le Coe ELM 
pavement ''to the well of salt water, that famous memorial of 
the former presence of Poseidon in the Acropolis of Athens,” 
Compare this with my account of the Gozo pavement in 1872, 
me lef 

‘ 

, pavement of the inner left-hand of chambers at 
Gozo, to the right are the gems gent ene 
stone basin, or owed stone with a broad raised brim, 


Khem these holed stones or stone rings are frequent, 
have been used for holding the pins on which the 

‘heavy doors*turned, ór, more probably, mag have served 
support earthenware amphore or cadi, with pointed bases, 
EUN Naturabst on tbe a . 

FRE (Lora Macmillan and Cos Meo) o NM MA 


- 
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was commonly the practice not only^the ancient 
bu! dio dio Greeks exl Honan 

“ most unaccountable feature, however; in the whole of 

the monuments is to be found in the central stone of the platform of 

the centre a Se Opposite to ee ne T 

consists in a curious /wasal-shoped 





concavity, with one side cut away to the edge of the step 
platform of which it forms part. It is sharply cut, 
tolerable preservation, and seems as a species of 
in which some portable pillar, pole, 

and fired, or unshi and replaced, 


may have been ; 
ly, I would now adopt Mr. King's 
like the terra-cotte funnel fitted into the similar 
it was meant to receive the drink-o 
of wine 


of Wale are probably posterior is the withdrawal of tke Remans.” 
What auth. can be claim Tor this Folge Mr, F "s 
Arthurian moa from the Welsh triads in Erbera SEE eo 
Christianus." I should be glad if Prof. Rhŷs would deal with 
this question, and ask if he can reconcile the following theories 
in his '' Rude Stone Monuments ? ;— 


4. Locqmaríak e 

were ell ected in the first four centuries after Christ (p, 470), 

Crozon and Carnac monuments to the 
A.D. (p. 375). ; 

a Condes S Nit is a dolmen pure and 


sim m in the froin abari (p. 336). 
Tae Phe an who dealt with the tin-wor ec Corte]! 


I notice that M. Carapanos 
from the ruins of 


anf bronres found with them were 
The great Dodonian Zeus therefore 


~>- andy 
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ae qa the Silurian Wodens, What -is 


ee -> Dun O. 





Do Bacteria or thelr Germs &xist in the Organs of 


Living Healthy Animals? 


IN the number of the Yeurmal für 


Chemie, 
Meurs, N 
Mens, Chea ae who took Hs 
Kreis Fournal natomy Physiology A 

T give tho chief ber oe pointe of enc and Giacosa a 


“Dr, ELA Saunderson repeated Tiegel’s experiments. 
The just taken from a newly- Peed animal was immediately 
pl into heated to r10”. As soon as the mass 
cooled the surface was covered with Venetian turpentine, so as 
to protect the specimen from infection from without by the 
cracking of the Burdon Saunderson announces that 
when two days bees dulci ee the vessel. was 
taken ont, it was in a clo and rather cooked condition on the 


outside in consequence of the heat, Eut the centre contained 
numbers of bacteria in the various of their existence. . . . 
The last-named authors (Chiene Zwart Sere hee 


Bac e that. in dcr cibi 


plunging it into the du al 

upon it; thus causing" Cin ain "This was 

ee against by un antiseptic method, Their procedure, 
Ore, 


was as follows:—Under a continuous y of a 
solution of carbolic acid, a newly killed killed rabbits abdomen was 
P er Men and extracted, 
he liver was cut into several pieces; some pieces were wrapped 
in gaure, soaked in a solution of carbolic acid, Others were 
ya in unprepared ganre; wiille others were-put into jars 
i were raised to a’ great heat, and then- closed up 
with’ wool, gaure, or oe The same .was done 
"with. the other organs, After threo days, the specimens were 
examined, and no becteris were fourd in those which had 
been’ wrappéd in antiseptic ganze... . Messrs Chiene-2nd 
Ewart therefore-conclude that if the ‘organs are treated 
tically after death, no. bacterla or germs of them will be 
hence no germs of bacteria erit in the living, healthy 
orguis vm VU Mears, - eae rir e 


Due maTo, ome ve the con 
Get nae e: mercury ; giass test-tu| 
filled with eap obs and inverted in 
the vessel, The ery es et Palin oe 


satya eae cs the uet du eae it 
sree E cent. solution of carbolic acid," Some 

eart, kidneys, or spleen) was then taken 
Pure ni nar bad jt bees Elle with & par of 
tweezers was brought under the month of the tube, up which it, 
ascended when let go, The apparatus nks then kept ata tem- 


perature of 40° for several days. The results of all experiments |: 


, conducted in this way were favourable to the ‘admission’ that 
' Dacterla-exist in the 


ee he ei eee trefaction is peal 
` the pressing doyrn ip the mercury in the tube by the generation’ 


of gases. . pone ie. Fones -and M FETEn we employed 

- were lifted out, CA te ocior. Ae fiO a Canal act 
e lution. ay, then putrefacticn not set in in, Messrs. 
. Chlene and wart ? "That nejther à spray of, nor 


taint Immersion i artali acid will hill the in i 
* our experiment, in which Pa aren 

toe th A anon into the roost pad. nte 

ut it is a cen thing wien tie organ fer a long time in 

, contact with material (the antisepti c'gaure) previously soaked in 

solution df ca bolic acid.” *y Nenk and Giacoss prove 

` bf erperiment. ‘And it seems to be natura! that while a brief 

i ntneralon ips sanaepiie ett ha must bed gree bomen p 
"de any bacteria w mi ve lodged upon e organ 

ifi Er d through the atmosphere, prolonged contact'with the 


solution must cause-fhe inmost of ths sp tb be per- 
' mested by the destro poison, thus read the results of 
` the subsequent on null and void -n their bearing on the 


und Giacosa assert that bacteria and their germs 
exist in the organs of healthy living animals, fn contradiction of 
negativo side of this |. 


Mx. GARNETT, in his in NATURE, vol. xx. p. 
m -554, proposes to make de p Slit Pe Morum by 





estion. In conclusion,- Messrs, Nencki and Giacose maintain 

must accept the fact that the germs of bacteria 

-exist in the organs of living healthy animals, and advise them to 
Se a infections disuse, ax tho exe 

ence "decomposition tissnes indicates 

that it Pobre faa rein ot ee which ere.the causes of 
. Yarlous contagious maladies. . E, BURKE, jun. 





` 


-Bubject:Indexes to Transactions of Learned: Bodios 


cutting up two copies 
this as the ‘co a ihe Inter but 
me that if the ^ copy" of the. Royal Society 
in existence fhere is tho material 
iini I belleve the Index might be done this way 
uuu one oa Mc to. tie chie ; bat the 
title title of a paper is often xo vary deceptive that without uent 
to the papers themselves I am afraid we,’ get 
Ce woe Midi than the Sk RUE D. Me Cane 
Now that the last volume of the 


is out it is sjncerel 
to be oped that the Council of the R. Soclety will take this 
.  Subject-Index " into consideration, Jas. B. BArLEY 


October 10 





Change of Colour in Frogs, 
Ir is certainly a common opinion in this part of the country 


that when frogs. become of a bright yellow colour fine weather 
‘be Tho brightness of colour can scarcely be dae - 

to the of for of a bright may 

frequently be found in 

bien rene summer and up to the 

noticed that the in this bourhood hará been of an 

extraordinarily ow tint. and dgain have I 

heard the country peo working in hay or corn fields, 


under the vobis dd canopy of cloud, remark —'! We must be 
to have fine weather now, for look at the colour of the 


x » 


Ashby Parva, Lutterworth, October 10 


A the commencement of ''the rains” (say, beginning. of 
when a 


remain Cori as ust; and di change of clon takes 
Pare ate the frogs are so humerous, that, with the 
209. rey, bottom aS etd becomes 


pu SATa soon la the suo old query: 


H. je CARTER 
Devon, October 13 





- Intellect 14 Brutes 


THE: case of the Norwegian dog, Nero, mentioned’ 
Horsfall in NATUR, vol. xx. p. 505, is certainly au Mio 
sample of- dostraet eee ero the dog thought as any . 
man w have thought how, where, and w to catch the 
rallway train snited to his It has 1eminded me that, 
when I was in Malts a few years ago, a fine Newfoundland dog 
(af I remember correctly) used to UO He oa 
nde from Sliema to Valetta on & visit to her grandfather in 
Strade Forni The rides about four miles round tho head of 
the harbour, On one occasion she observed that the dog had 
ceased to follow her, and concluded that, owing to the heat or 
some other cause, uva room ir p shag ag Bee 
siderable on arriving EL or there 


REDEEM 
Td me tra Ro aud a DM rus oo as I.can 
Tong and, the animal had no previous- experience. of this s 


e. $e OS 
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mode of transit between Slioma and Valetta, excepf that he had 


o oh ee quate PM ee eras 
correspondents some time ago gavo as an instance 


Sf madi tic cass of & monkey returning to him a nnt for the 
obvious purpose of having it cracked. . Du to mo that, 
several years since, I gave a nut toa monkey in the 
dens, London, whereupon the sald monkey, having pt the mi 
Into his mouth and moved his jaws about with a sort o. 

ois Indicative of the bardndss ofthe shell, returned It to ms, 


the samo time, I The monkey to 
the kdd nut down, picked up a stone, and at once 

lhl apa pp eis an i idea of resources, 
` that as teeth were not a os a substitute for his, he 
-could & stone for a hammer. 


> Cwas; POPHAM MILES ; 
. Chitean de St. Léger, Darnétal, Seine [nférieure, October 7 





Butterfly Swarms 


of December, 1878, flew past my bungalow tn. crowds, all 
making for west, downhill, . In ebout four 
woeks afterwards, that into January, 1879, the 


TE 
Fur from the the bungalow, I rode four miles to = 
west, and went about 1,000 feet down-hill; ‘and found the 


“On bo D EEN the tem 
‘the shade, Se ee ee ee 
2a i faron of the Sight, whic on SU RUE aad coming, 
for two to three days Shs or - 

nthe return joumey Ef the butterflies settled in “swarms” 
vi cds swap of x diredas Peery settled that 

of a circular butterfly net fifteen inches in 
about 150, . M. B. 


of Ceylan, 000 feet above Sea-level, 


4 
"igne 


iam C 


[The butterfly is one of the 
identical with A$9«ar aliia, Boisd 
to awarna on sary gn is common e 
eren to several of the discs 


The Hunting PE 


anxious to secure the first and fatal bite. 
parried, advance of one is accompanied 
vrard retreat of the other, and so on for a 


the conqueror carries it off rej ly. I once gave a spider a 
blue-bottle fly LIPPE 
insecls were for the fly in its death throes protruded 


z hap of aire maggots which soon died from want of a 
proper nidus cin which to develop. On another occasion I 
ound a 


dr otter cane free and as from ity more- 


parent presence of a rival, or in seru its own 
T fint time exhibited to it? If the latter, then 
the hunting spider ix, I fancy, the lowest animal in the scale, 
which has ene eae me 
Dogs, monkeys, cats, are cgslly im nbyag 
‘as the first thing & monkey does on seing a mitron, is a 
pass its hand round to the.other monkey, you can soon originate 
| a. fight by. grasping the hand behind the glass ; and then hastily 


NATURE 


^, Peshawar 


stood at ‘about fo" F, a 


is 
representati 
Bone i aiu cerea 
1 Uae ieee thi ae i 
construction of rail on the and in 
orm. 


'| be officially countenanced.- 
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dropping it, watch the amazement of Jacko at the sudden and 
mysterious disappearance of his rival, 


H. F. HurcHINSON 





GEOGRAPHICAL NOTES 
On Saturday ev: the Berlin Geographical Society, 
presided over yoy Dr. Nactitigal, celebrated the Dithdiy 
anniversary of Carl Ritter, hee the famous German po 
d 


pher--a ceremony which had been ple rer aes 

Aum Ritter himself founded this 

xima it till ages “Those dare e ES 

i in gpening the proceedings, on eir 
intellectual princes nations are land- 
t, and to honour them 
is a duty of honour.’ The Universi um the d and 
the other kindred societies throughout 
largely and handsome subscriptions y Sus 
for & memorial to the hero of the evening. 
pace the resolutions passed at the Brussels Inter- 


national Co for Commercial Geography we point 
out the follo :—I. The Congress is of on that, 
| in the interest of all nations it 1s desirable that one or 


more lines of railway-should connect the coasts of Afric 
with E e pisce Mmm of inet d 
reign 3. e expectation of a comp on 
of custom-houses, it is desirable that as many commercial 
treaties as possible should be concluded.’ It is i 
larly that a treaty of this kind should be 
minaril Ur cM de m mE ate 

4. The Congress expresses the 

she decas ip dadas rimi digt Lei 
geography. The Congress expressed some further wishes 


Asia Minor, the introduction of system of 
measures, weights, and moneys for all civilised 
the abolition slavery. i in countries where it continues to 


Next. year's congress s will 
take place at Lisbon. 

AN International Geographical Congress will be held 
at Nancy in August, 1880, 

THE International Congress of Americanists was o 


ed 
at Brussels on September 23. The King of the i 


'and many persons of rank were present. 


THE bo between British Guiana and Venezuela 
is a vexed question, and in ce of Mr. 
Boddam-Whetham having included in his recent work 
some notes on it from a Venezuelan source, Mr. E. F. im 
Thurm, a well-known authority on matters relating to 
British Guiana, has fone carefully into the matter. He 
has just embodied the results of his investigations in a 
little brochure, which contains a good deal of geographical 
information. Mr. im Thurn regards the following as the 
best settlément of thé question. The mouth of the 
Morodca should be taken as the northernmost point of 
our colony, and from there to the old Dutch on the 
Cuyani, the boundary should be as in teh post map. 
Thence it should be carried to the nearest point of the 
Mazaruni, and then up. the course of that river to, the 

ction of the River ; and along the’ latter river to 

t Roraima. From that central well-marked point, 
southward to the source of the Corentyne, and then 
northward along the p of the river, it should follow 
the line laid down in Sir R* Schomburgk' s map. 
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'TH special service officers, whosc de ¢ for South 
Africa was alluded to in NATURE, vol xx. p. 64, have 
evidently done good work from a geographical point of 
view, for in his despatch, written from Ulundi on tem- 
ber 3, Sir Garnet Wolseley, in reporting the conclusion 
of the war, states that he has been, able to extend our 
topographical knowledge of Zululand, and by actual sur- 
vey, as well as by reconnaissances, to lay down on paper 
with very tolerable accuracy its rivers, mountains, &c. 

THE St, Petersburg correspondent of the Dat/y News 
telegraphs that after the departure for Engiand of the 
seven steamers which failéd to get through the Kara S 
the steamship Zouwtsa, with a Russian charter, succeed 
jn finding a passage, and arrived at Yeniseisk, discharged 
her cargo, and loaded 20 poods of wheat for Europe. 
The Go/or recommends the establishment of a meteoro- 
logical station at the extremity of the Island of Waigatz, 
between the two gulfs, to be connected by telegraph with 
the other parts of the Empire and Europe. 


ACCORDING to the Colontes and India, Mr. Alex. 
-Forrest, iñ his journey across North-west Australia, from 
,De Grey River to Beagle Bay, found e tracts of rich 
Jand along neaily the whole coast and within easy reach 
of the sea, From Beagle Bay he went to the western 
shore of King's Sound, and after passing up the Fitzroy 
River, returned along the eastern boundary of West 
Australia. He reports well-watered and grass country 
near Beagle Bay, though it is rather densely wooded with 
-the cajéput, red and white gum, &c. No rivers of any 
size were discovered, and the country was almost entirely 
level As naturel productions, Mr. Forrest reports 
the pearl-sheil beds to be unlimited in extent. The soil is 
generally a sandy loam; in some parts there are a few 
ironstone hills, and in others limestone is found, but 
nowhere are there any indications of gold. . 


Mz. ORVILLE A. DERBY, Director of Geology in the 


-National Museum of Brazil, we learn from Science News, 
was at last accounts about ‘starting on an exploring 


"expedition in the interior of the empire. He 


in 
company with a-party of engineers who are to pN 
veys for a railroad route;- Fhe chief of this party is Mr. 
Roberts, an American. They.will first ascend the river 
São Francisco to the Falls, which are 168 miles from the 
sea.., They carry with them a steam launch, by means of 
which they expect to navigate the river above the Falls. 
Mr. Derby expects to-leave the engineers after their work 
is finished, and to cross the province of Minas Geraes, 
celebrated for its product of gold, and he will make the 
geology of that region a special study. The distance to 
-be gone over is not less than 600 or 700 mules, and will 
robably be much more in the detours of travel. A very 
geological survey was made of the country in 1866 
by J. A. Allen, the ornithologist, O. H. St. John, 
geologist, and Thomas Ward ; they were then members 
of the famous ir expedition. They began in the 
upper. waters of the river and worked downward toward 
the Falls. The late Prof. Harlt explored below the Falls, 
to the mouth of the river. The work undertaken by Mr. 
Derby is in an important and very extensive field, about 
which very little is definitely known. 

THE erican expedition, gone out in search of the 
remains of Sir John Franklin, which landed at the 
northern shore of Hudson’s Bay, in the vicinity of Depots 
(and, on August 9, 1878, continued its journey to King 
Williams Land in sledges, on April 1, 1879. 


THE German geographers, Drs. Greef and Gasser, have 
*arrjved at Lisbon on their way to Africa. A scientific 
task has been confided to them, and they will begin their 
labours with the study of the zoology of the West African 
“Islands. 
Nxws just arrived from Pekin states that fhe Hungarian 
traveller, Count Szechenyi and his companions have 


started on the journey to Tibet, under protection , of 
Chinese officials, and with an escort of thirty soldiers. 
They intend to visit Sining, Shen-Chung-Chia, and 
Tsaidam, and then to proceed on the great northern 
Kukunorrogd to H'Lassa, which is situated some 700 
miles beyond Tsaidam. ` . 

EARLY in the present year the Rev. C. R. Fairey made 
a most remarkable missionary journey, travelling alone 
for some 300 miles along the dangerous north and east 
coasts of Tasmania. The journey was entirely performed 
in a canoe 12 feet long, 28 inches beam, and 12 inches in 
depth. Mr. Fairey now.proposes to make a voyage on 
the Murrumbidgee and Murray Rivers in Australia. 


AFTERthe of European Alpine Clubs a Himalaya 
Club is stated to have been formed in India with a view - 
of attempting to ascend the highest peak’ of that gigantic 
mountain chain. 

UNDER the title of “La Cimbébasie" Les Missions 
Catholiques publishes some interesting geographical notes 
on a tract of country in Western Africa, extending on 
the seaboard from the mouth of the River Cunene to that 
of the Orange River. On the north the boundary of this 
region, which has lately been constituted a sne 
ecclesiastical district by the Holy See, marches with that 
of the Portuguese colony of Angola in the direction of 
the Mano Mountains, and then follows the right banks of 
the Casai and the Lotenbua as far as Lake Dilolo, On 
the east it runs along the Liba to the point where the 
Chobé (the Cuando of Major Serpa . Pinto) falis into the 
Zambesi, and finally follows the eastern frontier of the 
Bechuanas from e Makarikari to the Rivers Vaal and 
Orange. In this region are included Damara-land on 
the north-west, Namaqua-land on the south, the tribes of 
the Kalahari Desert on the east, and on the north 
Mod) eri &c. These notes, which are drawn up by 
Père les Duparquet and are illustrated by a map, . 
are the more worthy of attention, as the ter part 
of this e tract of country has recently placed 
under the British Protectorate. f 


SIR GEORGE ELLIOT, M.P. for North Durham, has 
signified his intention to dedicate a piece of land on his 
estate, West Cliff, Whitby, to the public, and erect thereon 
a monument to t. Cook, who spent several years of 
his early life at the fighi i oF Staithes, a few miles 
to the north of the port of Whitby. In later years: he 
sailed from the harbour of Whitby, and it is an historical 
fact that in undertaking his adventuous voyages round 
the world he preferred the vessels which were built at 
Whitby by Whitby men. 

MESSRS, SAMPSON LOW AND Co. are to publish Dr. 
Holub’s Narrative of his important explorations in South 
Africa, They have also in the press Signor D’Albertis” 
Narrative of his Explorations in New Guinea; it will 
contain many illustrations in ethnography and natural 

THE last Zeitschrift of the Berlin Geographical Society 
contains detailed narratives by Dr. Hudebrandt of his 
important journey from Mombassa to Kitur, and by Dr. 
Hirschfeld of a peny ho made ın South-West Asia 
Minor. The Verhandiungen contains a valuable descrip- 
tion of the Galapagos Islands, by Dr. Theodor Wolf, and 
a series of measurements of elevations in Ecuador, by the 
same, both from the Spanish of W. Reiss. 


FROM the American Geographical Society we have 
received the annual address of the president, Dr. C. Py 
Daly, being an elaborate and valuable paper on the Early 
History of Cartography, or, “ iN and Map-Making 
before the time of Mercator.” e paper is profusely 
illustrated with specimens of old maps, and must have 
“involved a great | of research, The last Buletin 
of the Society (No. 5 of 1878) contains a long account of 
a journey along the west coast of South America, from 
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Panama to Valparaiso, by Mr. James Lele ire and an 
account of a visit tothe * Wonderful Rivers of Cambodia,” 
by Mr. Frank Vincent. 

Dr. CREVAUX, the explorer of French G is not 
yes secu coming home; bat will attempt to reach the 
Andes by the Ica or Putumayo, exploring that water- 
FOLE Be UM Clnoees dope UG MSIE zapok, Yary, 

Para. - $ 


OUR ASTRONOMICAL COLUMN ` 


. BIELA'S COMET.—Even if the earth should encounter 
an unusual number of meteors on arriving at the descend- 
ing-node of^Biela's comet next month,-as some have 
anticipated, the display is likely.to be masked to a 
considers bie extent by overpowering moonlight. The 
earth will reach the node (so far as we can judge of its 
actual position) on. November 27, and the moon will be 
full on the following day. 
of 1872 were not r 
there "were some notable exceptions, 
there be a return of the shower, a large proportion may 
escape notice, No doubt, however, a strict watch will be 
maintained during the last week in November. . We are 
not able to judge how near we may be to the meteoric 
amass. which the earth met on November 27 oy fad it 
would arrive at peribelion at the end of December that 
year, bat we do not know the exact period in which it was 


It is worthy of note that the effect of the differences of 
mean ies and mean motions when the two nuclei 
of the comet were last observed in 1852, would in 1879 
occasion a difference in the times of perihelion to 
the extent of nearly 3j days, and the mutual ce of 

' the nuclei would be increased to 07075 of the earth’s mean 
distance from the sun, or peels ono miles, 
- Between ve sd 1772, W 
Observed, and 1852, w 
obtained, the hode had retrograded d wards of 11°, the 
perturbation being chiefly caused by th» planet Jupiter in 
1794, 1831, and ius 3 < 

When we consider the conditions under which Biela's 
comet appeared in 1805, we are struck with the favour- 


able o which the repetition of such a case may 
afford for a ise determination of the solar parallax. 
- On the of December 8' if that year the comet 
at transit at wich was distant from the earth less 


than o'038, and its horizontal parallax was upwards of 
our minutes; at this time, with a declination of near 24° 
south, it was rapidly descendi ow the horizon in 
Euro still it was well ob and of course 
woul! Lave been in a very good position for observation at 
the Cape of Good Hope. ,Its appearance also was 
fay ‘for accurate observations, which is more than 
can be said of all comets that have approarhec near to 
the'earth, Olbers mentions that on this evening when 
he was observing with Bessel, the nucleus was very small 
and defined like a planet, and Gauss at the same time 
compares it to a star of the third or fourth magnitude. 
There has been no such opportunity since the Cape 
Observatory was established. — . 


WHE GALLERIES OF THÉ CUTTING ANTS 
OF TEXAS 

Mt McCOOK, the devoted student of i has in 

preparation a memoir,” which will be looked for 

with the intensest interest, resulting from his prolonged 

investigations into the life-history 
rival his work upon the ants, 

Pil pui a ek . MeCook a Grief view of a 

uded surface on a hi irie, covered with a 

number of smal] moundlets af eh curd pellets yet 


of the cutting or | 
" ants of Texas (Alfa fervens) bidding fair to THE, 
e 


without a sign of life, and looking entirely abandoned ; 
over its surface were seen little heaps of dry twi and 
i of leaves, But towards 

ied out, and formed twò long double columns to the 
top of an overhan live-cak. e ants in the descend- 
ing columns all above their heads portions of 
green leaves, whence they derive ‘their popular name of 
parasol ” ants, The doeng of che gates im tha mortig 
came to thus :—Bits of twigs and ‘leaves 
various Iota are’ cared inta 


; filling it 
from half an inch to an inch and a below the surface; 
often the galleries slant inwards, even to 45°; or divide 
soon. - The “ castes’? carry in the refuse; as the 
hole closes the smaller castes a . The “minims,” 
in small fill in all interstices with minute grai 
of sand, and finally the last steals in behind some bit of 
leaf, and the establishment is closed. The reverse takes 
lace, when outside work is resumed in the ovening. 
Whea the larger forms get out they at first carry away 
and their burdens, and little seems to be accom- 
plished for a long time. But in a marvellous way there 
occurs a final rush, by which the is The 
bigger pieces óf twigs are evidently as special 
treasures, and were seen used on successive days. 
The use of the smallest castes is thus found ; some remain 
at only one-sixteenth .of an inch long, while the fertile 
female attains Me DM enc Uu n 
of an inch long. e interior of the formicary is com- 
posed of caverns or pockets communicating with the 
surface and with each other tubular galleries, The 
chambers ‘contained masses of very delicate leaf-paper 
wrought into rude combs. Some masses were hemisp 
in shape, others were arranged in columns two and a half 
inches high, in contact, along the floor of the 
whose dimensions might be nearly three feet by one foot, 
and eight inches high. Some hung from tree-roots which 

through the chamber. All this material was com- 
posed of the fibre of leaves reduced to this form within 
the nest. In each portion of ant-comb the cells were 
nearly h onal, but very varied in sire, some being 
half an inch in diameter, but most of them as minute as 
one-eighth of an inch. Large circular openings ran into 


very numerous in these cells. The material of the comb 
was very fragile and perishable. It is supposed by Mr. 
McCook that the ants feed upon the juices of the ledves, 
but this waits further co ion. Some of these 


evening, hosts ants 


forms, or minims, assist in o and closing doors, and 
taking charge of The minims are quite ferocious 
in attack, mips vorpal support the large-headed soldiers. æ 
The process of leaf-cutting has been so y ob- 


served by Mr. pum Seba it is Eug deserving of e 


further notice, which we hope soon to 


E 
ROUTES JO CHINA vid ASAM . * 


possibility of connecting India with China by « 
tolerably direct and easy trade' route overland is a 
estion of increasing interest tb us all, in India and 
d. Not only would ftch a route benefit the large 

of Asam, by causing an influx of labour more or 
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less.usefulfor the growth and manufacture of tea, and 
conyert.it from a cwi-desac into a great highway. But 
the spectacle would be removed of two large and populous 
empires touching each other, and in.harmony, yet having 
ho direct intercourse. . - | EE 

In pe times, this subject received careful attention 
from those who were in a position to judge of the relative 
values of the various routes, and whether vif Kamaun; 
Nipal, Sikim, Bhutan, or the, Mishmi Hills the elevations 
were found to range from 10,000 to. 18,000 feet, often. at 
several points on each line, and there has been an almost 
ous agreement that the route from Asam vid 

Patkai and Hukong Valley presents the least difficulty., 
Pemberton, in his report on the north-eastern frontjer 
in 1835, after, a survey of Munipür, Passage through. the 
epr ae ‘and. knowled a the, Bhutan, eat 
esitatingly reports it as route * presenting ng 

serlous.obstacles." , Ra Se LI ue e 


^ of Mile Poe 
_ emt Rat fhan Racer n ASAN ie Ponts! kung 
<= Hemndary baran ASAM £ Burma dX. 


tain relative and actual elevatiops, and briefly I may say 


that the extreme altitude of the track where I crossed the 
range is 3445 feet above the sea, and 2,734 feet above the 
of. Asam valley, the descent on the Burma side 


being about 1 or 1,200 feet only, the passage from the 
river levels of one side to the other being always done in 
one day, or one and a half if herds of cattle are taken ; 
but it is noteworthy that the range is much lower ata 
short distance to the east, where it is easily seen that passes 
exist at 2,000 feet or less, where the old track is reputed 
«to have beeng by which the Ahoms and the Burmese army 
entered. The whole range is;covered by a dense tree 
jungle and any one acquainted with the sturdy hillmen 
who use this track will understand that the present route 
is selected simply because it presents an easy passage. 
Ths trouble of bing a fer hundred feet more or less 
is of little consequence to these hardy mountaineers. It 





"m MAP SHEWING THE PROPOSED ROUTE ACROSS PATKA! TO CHIRA. 


The i ( ae Preis Jensen) ie Cees 
agent in Asam from 1834 to 1 wag well acquainted - 
with the various routes, and says :— By this pass is—to 
the best of my information—the only practicable line 
throughoutethe encircling mountain from Asam 
and India into. Burmese territory, and thenċe to China.” ~ 
~ Lieut. Charlton also, who had experience on this ques- 
tion, says (Journal A.S.B., 1835) :—" What-a pity phere 
is no means of communication between Sadia and Yunan, 
a good land road, and there are no natural obstacles of 
any consequence to prevent it, would afford an;outlet for 
British merchandise into the very heart of China.” — ` 

In 1868 and also in 1869 Mr. H. L. Jenkins crossed 
Patkai near the site ‘of the old route, and demonstrated 
that the only obstacles of any note were of a political, and 
notg physical nature (Proceedings, ; Rupe 

oner 


, AS: Bengal, ] 
p“ 230). “In January last, 1879, the Chief C 
Asam kindly permitted me to cross the Patkal.and ascer- 








is also near some villages where provisions are procurable, 
the country east being absolutely uninhabited. ; 
After crossing Patkai I descended to the N ng 
Lake, x sheet of water about 1,800 by ded ie gin 
an open flat valley, about 10 miles long by‘2 or 3 
broad. As I had taken a Rod AP Gas Nin eee 
able to get out on the*lake and had a good view of the 
range ; the lake and valley level stands from 1,500 to 2,000 
feet above that«f Asam. On returning, my crorsed 
from the Nongyang Lake.on the Burmese side to the 
river Nunki on the Asam sidé, in about seven hours of 
actual travel. e 
Hitherto the pet obstacle to any route this way was 
ought to be difficulty of crossing Patkai; it was con- 
dered an impassable barrier, even by those in favour of 
a joint route from Asam and Upper Burma. But it is 
now clear that this barrier does not exist, and that an 
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easy and low route is possible. Thos the Gre step ina 

goed and ety NOD Teste out of India is , and 
here alone. 

Eran Nongrang the usual rotte for traders is wid 

wu csse ths fore! plahi of ee aina 


pug de Bets tule 
void tho ura Dinoi ley and .the' low 
dividing it from here " On crossin pues o 


routes are a 
flat country 
_that coming 

Sucha 


route-would SS eee Gee 


vindinn aed to dex s out a serviceable 359 meeting fati d 
er road on this Lestimate would cost but 10,0007. 
The present path for long.distances is a mere, jungle 
track often ohuet by en trees; small deep ‘gullies 
necessitate long dfqurs. D Wereese tlie REI RERO 
and fallen trees, a,few strong logs felled over the little 
streams would make à good commencement, ` 7 
ay not say mah 


[ndis and China ; Pe that x dre n debitor s England 
is now one of the: three great Asiatic powers, and the time 
has arrived. when we must, not only examjue, our passes 
but gultivate.as far as -possible a profitable 
and, peaceful intercourse with Chjna. , ERE 
Burma (once a Chinese, province) simply 3 pede 
on prgent. .At.a time also when A 
ica are invaded by such hordes..of hess sbon labo 
labour paying heavily for its own transport cp ibosrem 
overstocked , mar. we, see ose to’ the labour 
source-—suffering a want of, it, and planters paying 
Rs. 80 and Rs, joo per head 4 ere they can eniplpy bour 
of avery inferior stamp. E. PEAL., 


“gra 





, KARL FRIEDRICH. MOHR pN 
Y thé-desth of. Dt. Mohr, of Bonn, which is Just 
announced;the stience-of chemistry has Jost a worker 
whose laBours-have extended: over‘ nearly: ‘half a - century, 
and have led to great and uable`results. ` 
Dr. Karl Friedrich- Mohr was borg at Cóblenz in 
November, 1806. His earliest work was:devoted to the 
continuation of the Pharmacopaia, established by Geiger. 
The work by which he will be best remembered is the 
“Lehrbuch der hemise -analytische  Titrirmethode,"" 


which appeared in 1855-and 1856, the second, and con- 

siderably enlarged og ‘appearing in 1862. His 

ARER TE papers, - which -are- very numerous, 
themselves in two mainly, those- devoted to 


on volumetric 
- Ground-ice, the" earliest ormation ‘about 
ozone, St. Elmo’s fire -are among the subjects of his 
earliest, and among his later the lower ends of lightning 
conductors, hai] and rain, and confirmation of his theory 
of the formation of hail. " The othe* more numerous class 
of papers on analysis extend over nearly fifty ` years. : His 
examination of the method of og has MD per and 
silver a in Liebig's Annalen der C. In 1832, 
to ear ie a on the e mda a chlorine, 
on "s paration o um te, the 
reduction of silver ebloride; the action of eed on 
arsenides, ang thirty years later on the value of indirect 
analysis, on nitrate determinations, thé est#nation- of the 
different oxides of manganese, analysis without the use of 
weights, examination of a method of determining the 


About four years ago he sent to epp Annalen der 
Chemis 2, curlous pa roa and mode of origin 
of meteorites. '; He finds -that. all the silicates present in 
meteorites contain a little water, and when heated strongly 
or fused ‘have a decreased specific gravity; that. some 
meteorites contain organic compounds like certain terres- 
trial carbon com SEE. but that meteoric iron contains 
no combined 





z THE INTERNATIONAL ASTRONOMICAL 
-~ SOCIETY 


cluding | [ EE eighth Annus Meeting of.this Assóciation was 
Bee ae peni n SEa n The sixth and 


seventh ge d of the S were held at Leyden 

(875) and and at deeper. (1877) At the latter qs 
iode the next vd sues meeting, to 

held in rens being more dad 


situated for the pre greater Hed fs members than 

it was expected that a rather 
e Fellows of the Society would 

t ; and so it has proved. "There were present 
the following sixty-one-astronomers, mechanicians, and 
gendi :— Abbe de Auvwers - ero > Backer 


Orleans) Engelmann (Lei m 


,0 
jt la), Pechül 
p Chat) 
* » Rom * 
ockholn), Rümker ) 


: as (Ber- 
Con Valentiner 
ees bees ir anschaffe (Berlin), 
ae (Strassburg), Wittstein 

Winker - Hence, besides forty-six Germans, th 
present three Fellows from Austria, three from Sweden, 
two from Holland, two from Denmark, two from Russia, 


The- = before ‘the ‘opening of the nm meeting 
there was unveiled at the Berlin Observatory, in the 
presence of Encke's son and daughter, surrounded v 
many distinguished guests, the bust of the: distinguish 
spur diners who founded the new observatory 
and rendered it famous - Morir ed "The bust 
was made by the celebra pid aei ia Prof Förster, 
to whose exertions’ this acknowl iat cae ta opi 
cessor is due, recalled o the assemb 
words the great astronomer s principal eris 

On September 5 the géneral meeting was opened at 
ten o'clock in the morning by Prof. Kruger, in the lecture 
hall of the Royal Academy ef Sciences The Minister 
for Public Tastraction, Herr von Puttkammer, welcomed 
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me c E name of the Prussian Government, 
and sai oped the new arrangements at the 
Royal Observatory in Berlin, and the newly-finished 
. Astro-Physical BARAT at Potsdam would be objects 
worthy ot the attention of foreign astronomers. 

The President, after having thamked the Minister for 
Public Instructioh, gave a su 
Fellows of the Society. At Stockholm the Society had 
258 Fellows ; nine of died, one left the Society, and 
thirty-five new Members were isionally admitted by 
the Council, the number of F being therefore at 
present 283. It is well understood that by the bye-laws 
of ihe Society there are no Associates or Honorary 
Members. Prof. Krüger then read an historical account, 
composed by the Council, of those transactions which 

induced Herr Struve, Director of the Imperial Observa- 
tory at Pulkowa, to resign, last year, the office of i- 
dent, Then the Reports on the business during 1877.79 
were read. - 

The treasurer(Herr Auerbach) not being able to be pre- 
sent at the meeting, Prof. Bruhns read his zepon on the 

ses and the income of the Society. Besides the 
stock of the various publications, the Veertsjahrsschrijt 


and some astronomical instruments, the Society has 
invested about 40,000 marks. 

The librarian Brubns) gave a of books 
ceeded and suited that à catalogio of all the ks had 


been prepared, and that it was passing through the press. 

The secretary e Winnecke) reported on the publi- 
cations, "There have been printed and distributed to the 
Fellows since the Stockholm meeting, nine Hefte of the 
Vierteljakrsschrifi, vit, vol xii Heft 4, vol xiii and 
voL xiv. Hefte 1-3; he mentioned that it had been tried to 
add to the bi phical notices on deceased astronomers 
their portraits in photography. Of the quarto publications 


there had just Kien :— 

No, xiv. — “ Fundamental.Catalog fur die Zonen- 
beobachtun am nordlichen Himmel. Herausge- 

ben im der Zonencommission der Astron. 
Gesellschaft von A, Auwers.” 

No. xv.—E. Hartwig, ‘Untersuchungen uber die 
Durchmesser der Planeten Venus und Mars nach 
Heliometermessungen auf.der provisorischen Universi- 
tatsternwarte xu Strass mit Hinruziehung der 
anderweitigen vorhandenen Mikrometerbeobachtungen.”’ 

The “Ephemeriden der Fundamentalsterne fur die 
Zonenbeobachtungen" for the year 1880, published by 
the Redaction of the Berliner Jahrbuch, in co-operation 
with the Society, has just been issued. Further, two 
small volumes have been printed for privaté circulation, 
the one containing the Minutes of the Council Meet 
the other giving extracts of the Transactions of t 
Council by letter. 

The reading of the report was interrupted by Prof. 
Forster inviting the mem to visit, in the afternoo 
the Royal varie a? & He or a lucid exposition of 
the ents the newly reconstructed observing 
rooms. Ho had had in view to get the temperature in 
the meridian room as far as possible identical with the 
outer one. There was constructed a new cupola for an 
-equatorial of 8 feet, and a revolving roof for a new transit, 
to be used in different azimuths, 

For thè next day Prof. Förster proposed to visit 
Potsdam. There the just finished Astro-Physical Ob- 
servatory should be in ed, and in the evening there 
would be a sozrde given by the Government at Glienicke, 
Prof, Bruhns then read the report on the rogas of 
cometary astronomy; im connection with it Pro Gyldén 
made some remarks on the compgtations by Dr. Back- 
lund, of Pulkowa, of the absolute perturbations of Encke's 
comet by his new method. 

There were. proposed as places for the next meet- 
ing in 1881, Strassburg (Winnecke), Graz (Friesach), 
Brussels (Gyldén); the election took place on the day 
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following. Prof, Winnecke then gave, in support of his 
invitation to Strassburg, a detailed account of the new 
observatory now nearly finished there, and illustrated it 
with many drawings, r ting the buildings, and 
explainingethe manner constructing the domes and 
laying the foundation for the pale There had to be 
provided observing rooms for the eagan (object-glass 
18 Paris inches), an orbit-sweeper (6 inches), the ld 
meridian-circle (6 inches) the altarimuth (5 inches), the 
Cauxoix-transit (5 inches), and different smaller instru- 
ments. There were a great many iarities differing 
from existing observatories, an rof. Winnecke was 
very anxious to know if these innovations would turn out 
to be improvements. 

Dr. Hasselberg (Pulkowa) spoke of the light emitted by 
gases induced by icity and low teraperature. 

Dr. Drechsler (Dresden) reported on the collections of 
the Mathematical Saloon at Dresden, and distributed 
copies of a catalogue of them. 

f. Saffarik e) spoke on his observations on the 
colour of pars Sue vom dios those of a Urse maj., the 
colour of which is said to be considerably and periodically 
variable, His own results do not confirm at all the 
supposed variability, This matter was then discussed 
between Herren Oudemans, Saffarik, and Winnecke. 

Prof. Förster laid before the meeting (1) a volume, just 
published, in German, containing the observations of Dr. 
v. Konkoly at O'Gyalla ; (2) different drawings of nebula 
from Herr Tempel at Arcetri; (3) an account by Dr. v. 
Konkoly of the new observatory, established in Hungary, 
at Kalocsa, by the Archbishop of Haynald. The director 
of this new observatory is Dr. Braun, well known’ by his 
attempts to register automatically the transits of stars. 

September 6.—Prof. Auwers (Berlin) read the report 
on principal undertaking of the Society, to fix by 
exact observation the places of all the stars down to the 
gth magnitude, contained in elander’s “ Durch- 
musterung des nördlichen Himmels,’ the number of 
which is about 200, The observatories either busily 
engaged or havin ished the part allotted to them in, 
this work are: Nicolajew (Russia), Albany (U.S.A. 
Leipzig (Germany), Lund (Sweden), Berlin (Germany), 
Leyden (Holland), Bonn Seay Helsingfors 
land), Dorpat (Russia), istiania (Norway 
(Russia). The printing of some parts of the Catalogue 
will probably commence very soon, and it is to be hoped 
the grand work will be finished in a few E 

As the place for the next meeting (1881) the votes were 
nearly unanimous for Strassburg. 

Prof, Gyldén (Stockholm) expounded a new theory of 
the variability of stars, trying to reduce the problem to 
mechanical principles an ding his views of over- 
coming the mathematical difficulties. 

Dr. Schroder (Hamburg) gave an account of his 
proceedings in practical optics, aided by theoretical 
researches, As the hour of leaving for Potsdam was 
near, he delayed the exhibition of some specimens of his 
skill to Monday. 

September &—According to the new elections made at 
the beginning of this meeting, the Council of the Society 
is com , for the od 1879-81, as follows :— 
President, Prof. Kruger (Gotha); Vice-Presidents : Prof. 
Auwers (Berlin) Prof. Gyldén (Stockholm) Prof van 
de Sande Bakhuyzen (Leyden); Secretaries : Professors 
Schonfeld (Bonn) Winnecke (Strassburg); Librarian, 
Prof. Bruhns Leipzig); Treasurer, Director Auerbach 
(Leipzig). — aw 

Prof. Tietjen lin) read the report on the small 

lanets, followed by a discussion between Herren Bruhns, 
Forster, and Oudemans. 

Director Palisa (Pola) moved :—“ To invite the Council 
of the Societyeto consider the means of arrahging a better 
and more economical organisation of the present system 
of telegraphic announcement of new astronomical dis- 
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coveries! This motion, after some discussion, was 
carried unanimqusly. 

Dr. Schroder (Hamburg) then finished the communica- 
tion begun at the previous meeting. Herren Abbe (Jena), 
Saffarik (Prague) Bruhns (Leipzig, Winnecke (Strass- 
burg), took part in the discussion on it. Prof. Oudemans 
Ce reported on the Gayssian object-glass of the 

trecht Observatory. Dr. Huggins (London) gave an 
account of his results in photographing star-spectra, and 
showed some of them to the meeting. Prof. Brubns 

exhibited dra of nebula and neighbouring 
stars made by students of er i small tele- 
sco . Abbe (Jena) gave an elaborate account of 
his Important theoretical and imental researches in 
ics, followed by a discussion him and Herren 
orster and Win e. Prof. van de Sande Bakhuyzen 
(Leyden) explained his researches upon the dependance of 
the personal error in transit observations from the magni- 
tude of the stars. Prof. Schbnfeld (Bonn) reported on 
the progress of his “ Durchmusterung "" of the southern 
heavens, There is finished in observation at present 
about two-thirds of the whole work. — . . 
After a vote of thanks to the Prussian Government, the 
Royal Academy of Sciences, and the Berlin astronomers, 
` the meeting of the International "Astronomical Society 
was closed late in the afternoon. ~ A, WINNECKE 


INFLUENCE OF ELECTRICITY ON 

. VEGETATION 
GEVERAL months ago, it will be remembered, M. 

Grandeau descri to the Paris Academy experi- 
ments made by himself and M. Leclerc at Nancy and 
Mettray, whence it a that fowering and fructifica- 
tion are retarded and impoverished if plants are excluded 
from the influence of atmospheric electricity—as by being 
inclosed in a metallic , or being- near trees or other 
objects which may carry off electricity of the air. 

Recently M. Naudin has repeated the iments re- 
ferred to, with other plants and in a different cli 
And, without wishing to contradict the conclusions arri 
at for tobacco and maize (the plants that had been ex- 
perimented with), he is led to regard the declarations 
made as too general, inasmuch as his results are almost 
exactly opposite to those obtained by FM. Grandeau and 
Leclerc. eoa ; 

Itwas at Antibes, in the large botanicel garden formed 

the late Thuret (now Government pro ), that M. 

audin made ie experiments. Hood an iron quad- 
ran cage made, covering a o -one square 
beard. and about one M eit ; the fus 
carried points above (like small lightning conductors), and 
was covered with iron netting, the lozenge-meshes of this 
being o'ogm. long by 0:054 m. broad (it interce more 
light than M. Grandeau's, but thisisthougbt i cant). 
The cage wes placed in a kitchen garden, and the plants 
it was made to inclose were kidney beans, lettáce, tomato, 
and herbaceous cotton (the last alone being sown as seed). 
In the same garden, at 7 metres distance, plants as like 
the others as possible were planted, and cotton seeds of 
the same kind sown, but without a cage-cover. The soil 
was perfectly Lone throughout, and all parts of 
the plot were equally exposed to sunlight,.dew, and rain. 
The experiment on May 25. * - 

For a fortnight there a d no sensible differen 
between the two portions; but about the middle of June 
it was remarked that the plants,of the cage were stronger 
than those in the open air, and this difference became more 
pronounced as time went on. The ts, indeed, pro- 
gressed side by side in this sense, that the dowerings were 
absolutely contemporaneous in.the'tDlants of the-same 

es ; and ft was the same with formatiowand matura- 
tion of fruits. But it was quite otherwise with the quantity 
of vegetable matter produced in a given. time and on the 





same extent of soil, and this difference was entirely in 


favour of the caged ts. , 
We may take the tabulated by M, Naudin for 
the tomato (examined 14) as a good example of 


é Tomato in Tomato under 
ý ope-ah. > , the cages. 
of the principal stem .. o'8om. 1'0m. 
‘ Total weight of the plant cut) ` 
at thd level of the ground, 2'072 kg. 3°754 kg. 
Number of ripe fruits and 8 
green fruits of all sires... 37 id 3 
Weight of the whole of the) - 
fruit detached from the I'80 kg. `- 2'162 kg. 
The other plants gave a similar testimony in favour of the 
withdra of atniospheric electricity. Thus, the total 


weights of the bean plants were respectively 142 gr. and 
167 gr. ; and of the lettuce 337 gr. and 427 gr. The cotton 
plants were weakly (as there had been no wa but 
their evidence was in the same line as that of the 

The injurious influence, which, according to M. 
Grandeau's theory, trees exert on plants in their neigh- 
bourhood, by withdrawing atmospheric electricity, is 
considered M. Naudin to be only a case, 
Besides, it is easy to ascribe to this withdrawal what is 
merely the result of the shade cast by trees, and ially 
of the exhaustion and desiccation of the ground by their 
roots, which often extend to a great distance. On the 
other hand there are many plants which seek the neigh- 
bourhood of trees, and which even thrive only under their 
shadow, and these, probably; niust be adapted to a diml- 
nution of atmospheric elettricity. At the Villa oe 
M. Naudin remarks, there are several lawns quite inclo 
by trees (pines, firs, cypresses, &c.), many of which are 
adult 


A. cyanea, A. sfellati), some of pure others hybrid, 
whose flowers nt all shades of red, rose, purple, 
white, and blue. The appearance is ing when the 


flowers come out in March or Apri. The flowering is 
not entirely contemporaneous throughout the lawn; it 
begins near the trees, and grddually extends to the middle 
of the lawn; the difference of time between these two 
extremes being twelve to fifteen days. Moreover, the 
anemones nearest to the trees, in addition to their relative 
ocity, are generally stronger and taller, and have 
roader, opi more brightly coloured corollas, than 
those in the middle of the lawn. ~ 
From the observations described, M. Naudin is disposed 
to think the question as to the influence of atmospheric. 
electricity on plants is complex, and far from being 
decided as yet. This influence, in all probability, is 
modified first by the very essencé of the species, which 
must behave, in regard to atfüospheric electricity, as to 
other agents of vegetation, that'id to-say, in very diverse 
manners; then it is modified By climate, season, tem- 
degree of light, dry or wet weather, perhaps also 
the geological structure or mineralogical composition of 
the d, the layers of which, superficial or deep, may 
not pe equally conductive of tricity. It is le, 
lastly, that all tree species may not alike withdraw the 
electric effivves of the atmosp and this is a point 
necessary to be determined. Until these numerous and 
so obscure conditions of the problem before us are suffi- 
clently known, we should s na as premature any 
conclusion which is-applied to the whole, or even only to- 
the generality of the vegetable kingdom. ° 








THE DIFFUSION OF LIQUIDS 
IT is fortunate that various branches of the work wittr 
which Grabam's name grill always be connected! 
are now attracting the attention of physicists. At the 
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beginning of this year Prof. Osborne Reynolds gave, in a 
rac paper the results of imental researches 
“On: Th Transpiration of through, Porous 
Plates," and showed the existence of a class of very 
marked phenomena which had escaped the notice of 
other observers. , More recently Dr. John H. has 
studied the diffusion of liquids," starüng -from the work 
of Graham, which must be regardéd as the first and only 
pm investigation of this subject we possess. Dr. 

ng's results will be briefly given in his own words, but 
it may be well to drew attention, as he does, to a few 
facts M CE with ux dou of the age ue TE two 

pers read ore the ociety in 1850, Graham 
Established that— 

1. The velocity of diffusion is different for each substance 
in solution. ; : ; 

2. The amounts of salt diffused in a given time from 
solutions of the cmd substance, but PFA pd 

„tions, are very n proportional to concentration. 

3 The amount of salt diffused from a given solution 
increases with the temperature. i 

Fick su uently showed tbat liquid diffusion may be 
compared to the conduction of heat, that is, the spread of 
salt ded pu oa gre iva os one Se srg ins 
to spread of heat in a conducting body, and that 
formule, similar to those established by Fourier for the 
latter case, may be applied in the former. 

Certain experimentalists then employed optical methods 
of observation in determining the rate of diffusion of salts 
in solution, but Stefan showed that the optical methods 
"are based on a false assumption, and that they can 
therefore give only false results." It will be sufficient to 
state, however, that after a careful review of the work of 
the several investigators, Dr. Long divides the researches 
into two classes :— 

1, Those which are concerned with the physical side of 
the question, that is, with the determination of “the 
constant of diffusion" for a single substance. To this 
class belong the researches of Fick, Simmler, and Wild, 
Voit, Hoppe-Seyler, Johannisjanz, Weber, and Stefan, 

2. Those which treat the subject from a chemical point 
of view, by. CORRER the rates of diffusion of many 
different adbstaticcs o this class belong the investiga- 
tions of Graham, Beilstein, and Marignac. Dr. 
points out that “in regard to the first class it may be sai 
‘that a vi satisfactory end has been attained. The 
proof of Fick’s law by Weber and Stefan, and the deter- 
mination of the influence of tem and concentration 
of solution by the former, leave little to be desired in con- 

-nection with this part of the subject. The same cannot be 
said, however, of the other, the chemical side.” The 
"experiments of Beilstein are not sufficiently numerous to 
establish much with certainty, and those of Graham and 
Mr while agreeing well among themselves, do not 
establish the dependence of diffusion on the molecular 
weight or other physical property of the substance 
employed. E UNE. 
acts such as these have led Dr. Long to undertake a 
ey series of experiments, in which he employed a 
od that renders it possible to determine the rate of 
diffusion from hour to hour, and to insure that the diffusion 
takes place into a medium whose concentration is always 
zero, Hes apparatus may be roughly described as consisting 
of a U-tube placed in a beaker, which contains the solution 
to be investigated. The ends of the tube are bent over the 
beaker, one end being connected with a funnel into which 
water slowly e ae displacing the solution in the U-tube 
which flows out fiom the other end at about the rate o 
40 cc. inan hour. The base of the U-tube is open, and 
- is connected with a short vertital tube whose internal 
diameter is r5 mm. This larger tube is open only at the 
bottom, and is arranged concentrically with the beaker. e 
A e eT tiara Sca of the University of 
Tübingen, 1879- 


Diffusion thus takes place between the solution de/ow the 
line of junction of the short tube with the U-tube and the 
water contained in the latter, the diffused particles being 
carried away and discharged; in other words, there is 


penae rse a level of constant concentration and 
o 


a level “of concentration zero.” Space will only per- 
mit us to notice the general conclusions at which Dr. 
Long has arrived. e observes that no simple rela- 
tion 1s recognisable between diffusion and other physical 
phenomena if we merely state the results in grammes of 
substance diffused.: If, on the other hand, the-results are 
stated as the numbers of molecules diffused, several in- 
teresting relations appear.. For instance, it can be shown 
that the chlorides, bromides, and iodides of the alkaline 
metals form a series in which NH, stands between K and 
Na;-and in this series the chloride, bromide, iodide, and 
ide -of potassium have nearly thé same rate, The 
orides ,of the dyad metals Ba, Sr, Cr, and Mg are 
also seen to form a series as to their rates of diffusion, 
It can further be shown, by comparing Kohlrausch's 
results on the electrical conducting power of liquids with 
the diffusion rates, that those salts which in solution offer 
the least resistance to the passage of the galvanic current 
are the ones which diffuse most rapidly. In most cases 
it appears that the salts having the greatest molecular 
volume diffuse gu pis and those salts which absorb the 
greatest amount of heat on passing into solution are also 
the ones which diffuse most rapidly. ` 

Dr. Long shows that Graham’s view that no relation 
exists between the molecular weight and the rate of dif- 
fusion ires modification, for the alkaline chlorides, 
bromides, and iodides stand in the same arder as regards 
molecular volume, rate of diffusion, conducting power, 
and latent heat of solution. 

In conclusion Dr. Long indicates the direction in 
which he proposes to continue the research, which, we 
may add, bears evidence of being the work of an 
able physicist, from whom many velnsble researches may 
be expected. W. CHANDLER ROBERTS 





THE PARKES MUSEUM OF HYGIENE 


"THERE is one all important matter with which neither 
the great Institution in Bloomsbury nor that at South 
Kensington has virtually any concern; this important 
matter is Hygiene, the knowledge and application of the 
laws of life, which in so far as they are perfect banish 
disease from the human race. The Parkes Museum of 
Hygiene has been formed to promote this department of 
the numerous applications of science. 

In the spring of 1876 the movement for the formation 
of the Par. useum commenced. It was the outcome 
of a very general desire to perpetuate in some useful way 
the memory of the late Dr. Parkes, whose life had been 
so unselfisbly spent in promoting the welfare and happi- 
ness of his fellows by extending: the knowledge of the 
laws of health, and whose untiring energy and keen 
intellect did such good service in clearing away the ignor- 
ance and superstition winch accepted disease as the 
inevitable accompaniment of human life in this world. 
The movement rapidly developed into shape, and finally 
the Parkes Museum of Hygiene was opened to the public 
in June last, with a fairly representative collection of 
mechanical appliances, models, plans, and books, designed 
to promote health, of which a desc nir and illustrated 
catalogue was published. Since then so many valuable 
additions have been made to the museum that an enlarged 
and improved catalogue has been issued. The affairs of 
the museum are ana aet by an executive committee 
of which Sir William Jenner ıs chairman, and at present 
the cost of maintaining the museum has to be met wholly 
by voluntary contributions. The collection of appliances 
models, &c., is temporarily lacated in the largest room of 
the south wing of University College, which, together 
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established. Owing to the limited means at the disposal 
of the Committee the museum is only opened to the 
public free on Tuesdays, Thursdays, and Saturdays, from 
Io to 2 o'clock, . This.is perhaps a convenient time for 
mid E doctors, and other Aying pl men, Pal it 

more complejely supplying a public want if so 
beneficial an instituton were opened during,the evening, 
or at some such time when artizans and those a y 





with a second room for the Library, has been generously 
placed at the di of the executive committee, by the 
council of the Coll Snel euch ne ae i eae 
building can be ded for the museum. 
exhibited are arranged in six classes, cad bie dese 
tion of these will serve to indicate sufficiently that 
museum is likely to be of great service to those 
in studying the sanitary construction of houses and other: 
branches of hygiene. It should be stated that the classi- 
sis Ca T, (Engineering ilte d plans, 
oun secti 
and Pul a e for Sees towns, and 
hear ig including the whole of the contract drawings 
used in connection mnn the construction of the present 
system of drainage in lis, Maps, &c., ilus- 
ting the By geo Ey of this and other. countries, 
p OF essing and proposed means of water supply 
or towns, sections of geological formations, and views of 
e ponton and surroundings of -places noted as health 
: ; apparatus in. connection with water-supply, and 
the: of wells, are also included in class. 
Class Il, scc e consists of pe designs for’ 
d ther with 
examples of the details of construction. This is by far 
the largest and most complete section'of the museum ;. 
already jt Includes hun of models, or specimens of 
mechanical appliances, and modes of “building construc- 
tion—i in detail the tena? wate! of a well-built 
house, from the foundation to the —bricks,-concrete, 
and other material for walls; artificial stone as a 
substitute for timber, &c., 80 commonly used for heads 
over door and window openings; also water-closets of 
every description; baths; stoneware, lead, and iron. 
pipes; syphon and other ‘tra ; yard güllies, and con- 
trivances.for disconnecting the "main sewers from the 
house pipes, may be seen and compared. Windows ` 
and doora so arranged as to give ventilation to the 
apartment in which they are fired, stoves of various 
kinds, ventilating gas cos for chimneys, and‘ 
soil pipes, and other m liances designed to 
promote health in. connection 2 wie ` architecture, make 
up this department. 

In Class IIL (Furnishing) are arranged specimens of 
school and household furniture presenting features of 
hygienic interest, including English and foreign oil Jamps, 
specimens of wall papers, arsenical and non-arsenical; 
and here it may be interesting to state that the library of 
the museum has'been decorated throughout with the 
new paiht, in which zinc "white is used as a substitute for 
white lead. 

Class IV, pring is intended to inchide fabrics of 
various kinds used for clothing, with explanation of their 
properties and uses; but at present’ this class is only 

represented by some specimens of army clothing, and 

a few articles of dress coloured with arsenical pi ta 

Class V. (Food) has been largely contribut the 
authorities at South Kensington and Kew. It includes 
a number of large diagrams illustrating the component 
parts of food and the adulteration of articles of food in 
common use; samples of gluten bread and other foods 
for invalids ; preserved fruits, seeds, &c.; different kinds 
of filters, and samples of water. 

Class VI. (Preservation and Relief) is composed of all 
that relates to the hospital, the prevention of accidents 
or diseases peculiar to certain -trades or occupations ; 
disease charts, means for Peas it diu rescye in case of 
fire, or accidents at sea ; stoves for disinfecting purposes, 
Turkish bath apparatus, &c. 





engaged in building construction and sanl Big 
might best avail themselves E MM 
dng that enlightenmént and kno which Piin 
-and studious i tions -of the vibes of M P 
'of Hygiene naturally afford them. 





NOTES 

TEX building of the U.S. National Museum is approaching 
„completion at Washington. It stands in the close neighbourhood 
of the Smithsonian Institution, but is of wo different. style of 
architecture that it will not seem to dwarf the older structure by 
comparison, The area required for the museum, Science Naws 
informs us, is 327 feet to a side; in all, about 100,000 square 
feet, which is,a-somewhat greater space than the “Government 
Building” covered at the Centennial Exhibition; but is intended 
to be capable of holding and satisfactorily showing at least twice 
as many objects. The building is a square, with ornamental 
towers at the corners, It rises by a succession of clerestories to 
a centre surmounted by a dome, The height of the roof at the 
outer edge is 27 feet ; the central room covered by the dome is 
90 feet high. Exclusive of the towers, there are seventeen rooms 
in the interior, and of these apartments five are 65 feet square, 
four are 65 by 52, four are 91 by 52, and four are 101 by 65; 
the last mentioned being 45 feet high, and the rest of lesser 
heights except the one under the dome. The corner towers 
contain about 160 rooms, of which sixteen are 30 feet square, 
sixteen are 30 by 20, and the remainder are about 13 feet square, 
but arranged in suites of twos and fours. The larger of the 
tower-rooms will probably be kept for distinct collections, open 
to the specialist but not to the public. In the general exhibition 
rooms, there will be 5,000 feet of dead wall against which cases 
can be placed, and these if set end to end would extend over 
8,000 feet. The total length of shelving in these cases will be 
28,000 feet; the area, 74,000 square feet ; a visitor who examines 
all the cases will traverse a circuit of nearly three miles, Ths 
museum will contain all that the Government displayed at Phila- 
delphia; all the exhibits of foreign countries which were presented 
to the United States at the close of the Centennial show; the accu- 
mulations of the national surveys; the collections which are now 
overrunning the Smithsonian and the Patent Office, and a very 
extensive and complete exhibit of our fishing industries, Not a 
particle of wood will be used in constructing the building ; hence ' 
it will be fireproof. It is to be warmed by steam in winter, and 
perhaps will be cooled in summer, so as to give a uniform tem- 
perature throughout the year. < 

Tue death is announced of Dr. Eduard Fenzl, of Vienna, 
Professor of Botany and director of the Imperial Botanical 
Cabinet, Dr, Fenzl was a member of the Vienna Academy of 
Sciences and vice-president of the Vienna Horticultural Society. 
He died on September 29 last at the age of seventy-twd years. 
AT Baden-Baden the German geologists held their meeting after 
that of the German Association was over, viz, on September 26 
and 27. Prof. Knop, of Karlaruhe, presided. There were some 
ixty members from all of Austria, 
A library is being formed of books relating to hygiene. Mining eb pera see ean Rd 
Exclusive of pamphlets, im 350, volumes are now by Professors Beyrich, Knop, Beneke, Hinaler, Baumbhauer, 
deposited in the museum for reference, and in addition eck, von Mojsisovics, and Tachermak. 


to these the feading-room 1s su lied with iodical 
publications and répo PE P Tux American Association have selected Boston for their 


ports. 
It will thus be seen that the Parkes Museum is fairly | meeting next yesf, a preming fhvitation from San Francisco 
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haying meantime been Ueclined. The president at the Boston 
meeting will be Prof. Morgen, of Rochester. 


M. OTTO STRUVE, as our readers probably know, was recently 
in the United States, when he visited the works of Mr, Alvan 
Clark, the celebrated optician, and, ordered an object-glass of 
80 cent, diameter for Pulkowa's Observatory. We are informed 
that In cbnsequence of that visit, Mr. Clark has gone to Paris in 
_ order to bave the glass cast at M. Fell's works, rue Lebrun. 


Tux opening of the Practical School of- Astronomy, of.which 
wo have already spoken, will take place very shortly at the Paris 
Observatory. The delay which has occurred has been occasioned 
merely by the absence of M. Ferry, who has been traveling 
through the whole of thp provinces: adyocafing. in favour of 
„Article 7 of his Education Law, 


A NUMBER of sclentific men are organising a Geographical 
' Society in Algiers. The number of subscribers is not lesa than 


200, and a general meeting ‘has-been convened for electing the 
officers of the Association. The success of that movement has led 
others to attempt the foundation of an Algerian Society for the 
Advancement of Sclebce ; but this is not likely to be successful, 
the attempt being premáture. 

Pror, Piazzi SuvTH has been advocating the erection on one 
of the heights of Cyprus of a sort af Imperial Observatory, for 
which he thinks its cloar atmosphere and sunny climate peculiarly 
adapted. He wonders how the British astronomers can exist at 
all in this cloudy and smoky climate. 

Tux following is the title of the essay to which the Howard 
'- Medal of the Statistical Society will be awarded in November, 
1889. The essays to be sentin on or before June 30, 1880 :— 
‘f The Orlenjal Plague in jts Social, Economical, Political, and 
International Relationg : Special Reference being made to the 
.Labonrs of-Howard on the Subject.” The Council have decided 
to grant the sum of 2o. to tlie: write who may gahi thè” Howard 
Medal” in November, 1880. - 


Tur Trustees of the British Museum are making arrange- 
ments to light the reading-room by means of the electric light. 
Waterloo Bridge has been lit up by ten electric lemps on 
the Jablochkoff system." - 
| From a number of the Otage Witness which tas boen vent oí 
.we are pleased to see that science has not & few enthusiastic 
disciples in New Zealand. Prof. Black, of Dunedin, we are 
told, delivered the fifth lecture of the course in the chemistry 
lecture-room on July 12. For want of sufficient accommodation, 
the lecture was delivered twice—to the far-distance teachers, 
from 12.30 to 4 P.M. ; and to the teachers resident in Dunedin 
„and suburbs, from 5 to 9 p.m. As usual, the lecture-room was 
full on each occasion, about 180 teachers—80 of whom were 
.ladies—being In attendancegs Many of these came from a great 
distance. One gentleman came from Ngapara, 93 miles north 
from Dunedin; another from beyond Clinton, 75 miles south of 
Dunedin—thus bringing together teachers whose schools are 168 
miles apart, About 20 of the teachers who attend these clarses 
come more than 60 miles—from Lawrence, Oamaru, and beyond 
Balclutha. Over 60 of them come more than 30 miles. "'' Alto- 
gether, we believe,” the Witmers states, ‘‘the distances travelled 
to attend a course of lectures is quite unprecedented in any 
country, und otis eaba ase o DO peer cummended fos füe 
interest which they take in the subject." - 


“THE finf meeting of the session of the Society of Medical 
of Health will be held at 1,^ Adam Street, Adelphi, to- 


“morrow at 8 P.M, when an inaugural address will be delivered’ 


by the president, Dr. J. S. Bristowe. 


delivered on Wednesday, October 22, at 3 P.M. `The course will 
be continued on succeeding Wednesdays at the same hour, ^^ 


IN the Revue Scientifigus of September 27 is an interesting 
paper by E. B. Renault on the Comparative Structure of some 
Stems of the Carboniferous Flora. 2 


AT Belgrade there were two shocks of earthquake on Friday 
and ‘one on Saturday; on Saturday a shock was felt at the 
Roumanian town of Turn-Severin on the Dambe, 2 


Dx. J. E. TAYLox'S Winter Course of Lectures in connection 
with the Ipswich Museum will be on Flowers and Fruits. The 
&verage attendance ‘at these lectures is 500 people, nt 
working class. 


Tue third part of Dr, Dodel-Port’s*excellent “Atlas der 
Botanik " is to be published within a few days, It will contain: 
(1) Ulethkrix sonata ; the “most important ‘points in the whole 
development of one of the lowest sexual chlorophyll Agge. This 
treatise is an abstract of a monograph which the author published 
some years ago and which exclied considerable interest at the 
time, ‘The original treatise was noticed in these columns (vol. 
xv. p. 5II. (2) Pwysiphonia subulata; the fertllisatiom of 
a red sea-weed by animalcules, of which we gave an abstracta 
Addis wa ocue Poi. Xr. p. 463). (3) ScAteomeycetes ; different 
types of putrefaction- and infection-fungt (with Ssérochete Ober- 
meieri, the contagium of a certain typhoid disease). (4) Bacterium 
anthracis ; the whole development of the carbuncle fungus 
according to the researches of Prof, Nageli, of Munich, and 
of the author himself, -: (5) The development of the peothallium 
of the fern genus, Ass¥efum, from the spore to the formation of 
embryos. (6) Cyeas circimalit and C. revoluta ; female plant, 
female flower, carpel and fruit of the lowest lowering plant. Be- 
sides his “ Atlas der Botanik," which involves years of hard work, 
Dr. Dodel-Port is about to publish a profusely illustrated work, 
‘Bilder aus dem Pflansenleben,” which ia written in popular 
„lenguage and is intended to bring the most interesting and most 
important questions of sclenhfic boteny before a larger publie, 
The first part of this new book isto appear early in November. 


Aw Interesting sorgial care was recently reported by M. 
Larrey to the Fre Academy of Medicine. A young carpenter 
received a blow fróm sn axe on his right foot. The big toe was 
almost cómpletely detached; it was held merely by a small 
thread of skin, and hung on the side of the foot, Dr. Gavey, 
who was at once balled in, detached the toe completely, then 
after having washed it and the wound on the foot, he adapted 
the two surfaces as Well as possible one to the other, and made 
them hold together by means of strips of lint soaked with collo- 
dion and placed along the toe." When the oollodion had set 
another strip was wound round. Further, an apparatus wes 
used to keep all the parts of the foot in perfect immobility. 
Twelve days alter, the dressing gave no bad smell, the patient 
was very well, and desired to go out, and twenty-four days after 
the accident the cicatrisation was perfect. 

WE are sure our readers would welcome the very siniplo 
scheme propored by Mr. Clifford Eskell for the giving of receipts 
by the Post Office officials for the posting of letters or other docu- 
ments, at the cost of one farthing each. Mr. Eskell has forwarded 
us specimens of .the ‘‘ posting proofs” proposed by him, and they 
seem to us beth simple and well adapted for their parpose. 
.Some such arrangement ay this would often mye a world of 
trouble, and we trust thet means will be taken to induce the 
Post Office authorities to give it a fair trial, $ 


TEX Smithsonian’ Institution, we learn from Scfence Niros, has 


z © | lately addedeto its series of Check-Liste, onb by Prof. A. E. 
. Pror. CORFIXLD's Introdgctory Lecture io the Ladies’ Class | Verrill, which originated in the useful purpose 


it would serve in 


of Hyglene and Publio Health at University College will be | the scientific work of the U.S. Fish Commission, It is cntitled 
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“t Preliminary Check-List of the Marine Invertebrata of the 
Atlantic Coast from Cape Cod to the Gulf of St. Lawrence.” 
The paper, however, is not a complete catalogue. The whole of 
the groups Entomostraca, Nematoda, Rotifera, Trematoda, 
Cestoda, Acanthocephala, most of the sponges, and the proto- 
xoang, haro been omitted. This is due to the fact that Prof, 
Verrill considers our knowledge of them too inadequate to justify 
a place in this check-list. The amphipods are represented by a 
blank, and the annelids leave room yet for many additions, 
Moreover, species not found at a depth of less than 200 fathoms 
ere omitted, and likewise those from the Grand Banks of New- 
foundland, which will be the subject of a separate publication. 
Despite these limited conditions of the work, a surprising number 
of marine invertebrates is catalogued—no less than about 11,000 
species, Various signs and letters indicate the geographical dis- 
tribution of many of the rarer species, and add value to the 
paper, which serves, among other uses, as a partial record of the 
zoological results of the Fish Commission's dredgingx. As yet 
only a small ‘‘author’s edition” bas appeared; but a revised 
asno of a large number of copies will soon be sent out. 


ON October 1 a double ascent, which produced some 
sensation at Paris, was mado et La Villette gas-works. 
The belloons rogers, 650 cubic metres, carrying two 
abronants, and Odservatoirs Adten, 350, carrying one, were 
sent up connected by a telegraphic wire of 120 meters 


carried round his body an Inversion element and a Morse tele- 
graph. Telegraphic signals were exchanged successfully during 
the connection, which lasted for thirty-three minutes, in spite of 
the differential motions of the air, which was in & state of rather 
great agitation. As it was very easy for the a&ronauts to keep 
up conversation, no regular messages were sent through the 
wires, Other experiments will be made shortly with telephones, 
and a Kilometre wire weighing 27 kilogrammes, end resisting a 
traction of 100 kilogrammes without breaking. In the experi- 
ment of October 1 the rope was disconnected only, because the 
acionaut of the Obserwatetrs Adrien expremed the wish to ascend 


to & greater height, As soon as the balloons were separated, 


- each of them perted.in a different direction, One of them 


landed in the north-east of Paris, and the other in the north- 
north-east, The separating force can be valued to the tenth 
part of the propulsion, The idea of sending up & couple of 
balloons connected by a telegraph or telephone wire must be 
attributed to M. Jovis, who was the captain of the Emezan, 
M. Henry Ménier, the maker of telegraph wires at the Grenelle 
Works, has long entertained the ides of using the differentiation 
of velocity of exch balloon with the current of air in which it is 
immersed for steering them with seil or rudder. He is to 
construct for this purpose a special cast-steel wire, susceptible 


_ of great resistance, It remains to be seen what is the practica 


bility of these and other schemes; but the fact of sending up 
two balloons so connected, and of keeping them in connection 
at will, unquestionably opens up a large field for future observa- 
tions and scientific explorations which must be noticed. 


Ma. James Paton, Curator of the Kelvingrove Museum, 
Glasgow, has prepared an interesting neport of an official visit 
ho paid recently to the museums and art galleries of Holland and 
Belgium. All the principal tities of these countries, he shows, 
are provided not only with magnificent art 'galleries, bat with 
excellent scientific and technical museums, presenting an enviable 
contrast to most of the large cities of this much wealthier country. 
Mr; Paton reads the citizens of Glasgow a lesson which might 
well be taken to heart by other towns both England and 
Scotland. “In point of population, w resources,” he 
concludes, ‘not one of the’ towns alluded ‘to in this report 


approaches the city of Glasgow. Taken altogether, their 
industries are fewer, leas diversified, and less extensive, and their 
access to end command of markets, and consequently their 
opportunities far commercial development, are not equal to those 
enjoyed by our citizens, With lees ability to maintain their great 
public institutions, and With less urgent necespity for them, on 
account of the limited industrial sphere of their inhabitants, 
these cities have put forth efforts on a scale which, if equalled in 
Glasgow, could not fail to have & most marked effect on the 
industrial standing of the city, at once elevating and refining the 
taste, stimulating thought and research, and suggesting new 
inventions and combinations. These institntlons raise the whole 
mass of the population to a higher level, and they broaden and 
deepen the fertilising stream of industrial activity.” 

Mz. EDWARD WHYMPER is about to issue a condensed and 
cheaper edition of his ‘‘Scrambles Amongst the Alps” under 
the title of ** The Ascent of the Matterhorn.” It will be pub- 
lished by Mr. Murray, Among other forthooming books to be- 
published by Mr. Murray we notice the following “A History 
of Ancient Geography," by E. H. Bunbury, F.R.G,S., with 
index and maps ; ‘‘ The River of Golden Sand,” being the narra- 
tive of & journey through China to Burmah, by Capt. Wm. Gill, 
R.E.; in two volumes, with a map and illustrations ; 
Ladys Life in the Rocky Mountains,” by Isabella Bird; “A 
Sketch of the Life of Erasmus Derwin," by Charles Darwin, 
F.R.S.; with & Study of lus Sclentific Works, by Ernest 
Krause, translated by W. S. Dallas. —M esurz, Crosby Lockwood 
and Co. have nearly ready for publication a '' Treatise on Metal- 
liferous Minerals and Mining,” by D. C. Davies, F.G.S., Mining 
Engineer. The book will be dinstrated with numerous wood en- 
gravings.— Mr, Davjd Bogue has in tho press a Manual of the In- 
fusoria, by Mr. W. Saville Kent, F.L.S, © The volume will com 
prise a descriptive account of all known Flagellate, Ciliate, and 
Pentaculiferous Protoroz, and will be accompanied by numerous 
illustrations ; it will probably be ready in March next, Mr. 
Bogue will also publish shortly a work on the '' Sphagnaces, 
oc Peet-Mowes of Europe and North America,” by Dr. R. 
Braithwaite, F.L.S. This will be illustrated with twenty-nine 
plates.—Memes. Kogan Paul and Co. will publish during the 
ensuing season the following books bearing upon science :— 
‘The Crayfish : an Introduction to the Study of Zoology," by 
Prof, T. H. Huxley, F.R.S.; with numerous illustrations; “The 
Brain as an Organ of Mind,” by H. Charlton Bastian, M.D., 
F.R.8.; with numerous illustrations; “‘‘The Brain and its 
Functóns," by J. Luys, Physiclan to the Hospice de la Sal- 
pétritre ; with illustrations ; ‘‘ The’ First Principles of the Exact 
Sciences explained to the Non-Mathematical,” by the late Prof, 
W. Kingdon Clifford ; edited by R. C. Rowe, M.A. The above 
four books are new volumes of the Jntermational Sclentifc 
Serie, ‘Hygiene and the Laws of Health,” by Prof, Corfield, 
MLD. ; ‘‘ Chapters from the Physical History of the Earth: an 
Introduction to Geology and Paleontology,” by Arthur Nicols, 
F.G.S.; with illustrations ; ‘‘ Matabele Land and the Victoris 
Falls: a Naturalist’s Wanderings in the Interior of Sonth Africa,” 
by C. G. Oates. ''An Introduction to the Science of Lan- 
guage,” by the Rev. A, H. Sayce, Deputy Professor of Com- 
parative Philology in the University of Oxford ; tretwo vols, 
—The first volume of Prof, G. G. Stokes’ “ Mathematical and 
Physical Papers,” reprinted, with additional notes by the author, 
from the Original Journals and Transactions, in which they 
appeared, is now nearly ready. ae ele the 


past week include a Macaque Monkey (Macecus cynomolgus) 
from India, presented by Mr, W. Leekie; five Peregrine Falcons 
(Falco peregrinus) from S presented by Sir Mathew W: 
Risley, Bart., ; four Green" Tree Frogs (Hyla arborea), a 
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Firebellied Toad (BomSixator ignens), a Natterjack Toad (Bufo 
calamita), European, presented by Mr. H. A. Macpherson‘; six 
Green ‘Trea Frogs (Hwa, arberes), European, presented by Mr, 
A. Leipiier; F.Z.5.; a Chacma Baboon (Cymecetalus porcarius) 
from. South: Africa; deposited ; two Rendall’s Guinea Fowls 
- (Numida rindallj) from, West Africa,‘a Javan Peafowl (Prvo 
specife) from Java, three Royal Pythons (Python regius) from 
West: Africa, received in exchange ; two Suron Fipcha adis 
Kaveola),: tred tr the.Gardens. ’ 





SOME: RECENT EXPERIMENTS ON THE 
‘ CRYSTALLISATION OF SUPERSATURATED 
i SALINE SOLUTIONS? 

TĦ history of the yarlous views held by, different aal 
í mantic n tbe bucler action oF hibatansos in 


sudden n of ‘a su ed ‘solution, has 
already so: well praia Mr. Charles Tomlinson, Prof. 
Liverldge, and others in their several 


' pe 
Po dE 
DRE Ps suffice it to say > 
divided into two classes’: the first holding 


Ae eee oe aie es by the of certain fatty, 
y other matters in the form of films; the second 
cante of the on must be for in 


ig es sume salt as that which is in 
In 1866 M. Gernes‘nflated dat in the cte of ceti malia 


the sudden cryxtallisati t be brought about by the agency 
of wane ote it perfect Tih tha ona ig 
SU ri thus a 


n of magnesium t 

iip of tas eal 
containing wren mules of water in thelr composition wae 
Having Do fora long. tiine intereta in me 
crystallisation of. such solutions, I determined to carry ont a 
ig poner of experiments upon carefully purified substances 
“obsorvations have resulted in a confirmation of the views 
held by Gernez that truly isomorphous subétences sre active to 


oh ds cd th ite 
e two methods employed in the may be briefty 
stated as follows :—(1) The supersaturated solutione of the sli 
to be examined were placed in small wide-mouthed flasks ; and 
the solutions of the salts employed as nuclei were introduced 
into very thin glass bulbs with cotton wool, and sus- 
E Es manner d ani 
a manner such as is cated in Fig. 1. (2) A large number 
were also perf by using, instead of the 


f the 
Paik d for the aromatic oF tbe ale capo Ped an caries, A 


throngh cotton wool in the necks of the flasks; the whole 
arrangement when complete as represented in Fig. 2. To 
perform an experiment the solution in the bulb or in siphon 


tubes was crystallised, and after a short time these tubes were 
~ gently: lowered: into the "solutions in the flasks and the results 
observed, When the bulb tubes were’ used they were 
broken against the bottom of the fiatk, the contained 
teing tbu beoaght'in contact with the solntion. To show that 
the disturbence by this breaking had of itrelf no 
exciting action on the solutions in the flasks, corresponding ex- 
at o Teen to clean pieces of glass, 
no crystallixing action took place, Me ipe ae 
n of the solution did not cause The 
ccu us e 
," is ya e 
practice inthe introduction of the tubes The substances em- 
i c E a LA a ene 


With magnesium sulphate SO,.7H,O) as a 
rated solution, it was found that other sulphates of the same 
group of metals, Mimely; thosa of sinc papa nes ha and Kon, 
active- in causing the crystallisation of the 
solution when they possessed an identical composition 
the pee) Formale hogs 7H40), 
erent metals. ese salts con- 
only six ons of water ea ait 
induced, but in this case it is of an en y different nature, the 
deposition being slow and gradual. In confection with this 


I Abetrect of a paper read before the Chemical Society on March 6, 1879- 


ug of cotton in the neck of the flask,- |: 


group of salts Interesting results were obtained with the double 


magnesic 


sul SO. 6H,0), 
i phate (MgK,( sens of magazin 


of w. 


slate, ere fond Panties 6 s clean of ta: In 
the case supersaturated solutions of sodium te, 
(Na,SO,.10H,O), the bodies sodium selenate ye eee 10H,0),. 
and sodium chromate (Na,CrO,.10H,0), analogous in’ 


rd and' constitution- to the sulphates but OKT 
elements selentum and chromium instead of. rx were found 
ca ters Se eg aaa pen eim sulphate... 
tlons of i tam (ALSO ui iD) vit cia es 

po! o 
e potash e iaia ee 
a Po lam tat cs 


and for this onc ents 
magnetite, both to the same crystalline 
pot having e dieten Caan cAI siros 


these substances in a perfectly clear 
alum solutions no sudden crystallisation was 

that mere fornt-elone is inactive in. ae this kindof - 
lisation, Crystals of hydric disodic arsenate (NaH AsO,.12 m 
kir Que cep ad edd aie rec lo 
disodic phosphate, enta ining phosphorge of arsenic, but 
otherwise analogous in forh and composition, In connection 





with this latter salt it is worth noting that when the hydric 
disodic phosphate is heated to convert it into sodtum pyro 


phate (Na,P,0O;), this substance is no um acre ai a mper- 
calories solution of the disodic salt, At same time: corre- 
were performed on supersaturated | 

solutions: vfi sal „alum, &c., a substances of, 
dissimilar form and cal constitution; these bodies, how-. 

ever, aa AT yielded negative results, results, ‘being incapable ot 


sudden crystallisation of the solutions, 


prey eike mere era the similarly consti- ' 
tuted sulphate of megnem and nickel, and the 
poe o sodium ; were also 


magnesium and experiments 

made with sulphates of nickel and sodinm, ` In the case of these 
mixtures it was observed that two results occur :—(A) The 
nucleus might remain gfowing in the solution without cxusing 
immediate crystallisation; or (B), Crpualliation might be in- 
duced at once oa the addition of the nucleus; the deposition of 
the salts, however, differs acgording to the nature of the sub 
stances employed. f 
In the case of the dissimilar bodies magnesium or nickel 
a soati s it was found that a muclens of ' 
sulphate when crystallisation took place, slowly 

and that even with the 


of the arp din 
of dissimilar bodies the salt deposifed co 


crystallization 
essentially of the, 
substance of the same nature as the nucleus added. 
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With mixtures of isomorphous salts, however, the results were | ejected young Herr Wrrensniowski 
different. In these cases sudden crystallisation on touching with’) adds— receipt of the antinal, I dissected it myself, and 
& nucleus producing & separation of both the sul apparently i 


o uong 

always in the proportions in they existed in | lution. ,| two of which I send you arith the one that was born in 
When gradual crystallisation took place with the sul of | Cayenne. All these, examples that were removed from the 
DIEA: and magnenumn the nucleus increased py © daposition of oviducts were remarkable for a membranous on the 
the least soluble salt independent of the nature of nucleus | necks which was very esally torn off, and left a transverse 
added. It may be seen, therefore I i that‘) scar, as in the born in Cs; so tat only a single 
trul ! bodies, is, substances not only possessing | specimen has retained this outgrowth till now. ; Inthe uterus I 
the same form bat also 'an identical may be else noteworthy.; the embryos lay.in a dilata- 
regarded as active nnclel in the sudden of | tion of both ucts, just as they now ere ir the spirit, without 
m ed solutions of each . I hope shortly to extend by any I there 
the observations upon superss solutions of mixtures, &nd.| fore that the a to Herr Jelski, were 
of i „emp their different constituents &s'| extruded, together with the one the oyiduct were 
hicie, as I pares rc some light may be thrown |. nothing`else the shed vesicles (Nackes ase), which we 
upon the. relations when 


in solution. There are, howerer, very few true double |. 
o 


of which it is possible to paeem d. 
solutions. —— 00 502. OMSON 





ON. THE EARLY. STAGES OF THE: 

, _ CHECILIANS . i - : 

"T HERE -aro few groups of vertebrates respecting whose 

life: and d pment so' little is- known, as the 

curious snake-like amphibians the order Peromela, and 
usually known as Ceilians In the ordinary i 

text-books in use in this country, the early stages of- these |- 


pm, Read and fore Teds in aif Saree 
animals are either left entirely unnoticed, or, at" most, allusion is |". The fore part of the body in all three specimens 
made tó Johannes Miller's sisaca discovery of gba tn ley bont paci tarda Oe ee 
Bha gona seriem en, ren ce, fimtan in | Bebra Uy ta a ed ie Bu cd 
u ap ; y, t 
pal igs deerit ee te ies nee seems to have been recurved towards the sides of the belly. 
Pullers disco , Mates :—' It is to be that From the neck of theone specimen two smooth vesicles, 


nothing 

is ktiown of the of the P (ec. cit. p. 770). 
This being thd case, it may be useful to call attention to two 
papers on the developmént of the Cecilians, by- Dr! P tho 


rent gill 
dated from Caj November 12, 1 to Her Tecranowski also, for which è establishment of a third class or sub-class of 
the well-known Polish zoo inw he his account | Am has even been prc no amnion or allantois 
of antexpeditiom to Rast G ‘toa n called: ** Bon | are oped, that, in part at they are viviparous, 
Père,” belo to a M, Lalanne,-from which he hid that, at & of the year, they are to be sought for, 


beble that these which only octur to fishermen rarely, 


*! ! Tn the course'of the hunt, the negro who was frightening the:| and at & certain’ ; arp not recognised by them, but are 
fah away from the bank, suddenly uttered a loud cry: we all | fact shunned and red on account of their ugly and worm- 
saw looked like an electis eek ewtniming abont like aspect, and on this account so rarely oome into the hands of 
with worm-like movements just under the surface of tha water, collectors in their larval state.” | € 

M. Lalanne and I held the negro; who.was about to cut the | . In his paper, read July 19, 1875, Dr. Peters contributes 
animal into bits with his. sword, the net-was hauled up, and the | some further notes on the seme sabj vig figures IM 
cresturo landed, .We all thought it an eel, but on closer | the CeciEs with its 'bladder-like ell stili Zw siu, as 
exxmination that it was a o water-worm. I as the soars I¢ft on the neck after the fail of the and the 
the crdatüre into a-specizl vessel, and as. I lad. already hah distribution and relations of. the great vessels and arches 
eoufhy antl ald nat hopssccbtein any others; went home. As I The bulk of- the is fakén-up with an account of the 
was pro ‘creature out of the yessel, to pat'| anatomy of the Ceecilians, but “afew, additional remarks 
it into the calab&ah, I saw two of them instead of one, | on-other poinfs aro which wé here reproduce? sere 
old one-had: a young one. After ‘d-had laid the old | there (ne. in his first papeg i LH thls specien Hie eel 
one on the table, I examined it more closely. ;. it exhibited birth are at riot tliree and two-thirds smalle pes 
slow, tremulous, i Shortly -afterwards I fo dt ia also known that the young of Egieriese glutine, which 
it in true convultions, I ved that it was absut to produce i z cera ere 

a second young one, I “it in ‘spirit, so. as to convince |. This is "ao very“ probable from the” obédervatlois of Weinland oc 


peoplé its being parcus, . Membranes '(Zdwi), were: 
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do not confirm this. Thos A. Dumeril, and the spines of the truncate plate occur around the lower 

Do ition: long, Bus end cn ecd edo of Ce rider Pe acné] : 

cleft, which it is true lies somewhat higher than in Æ. e/u/imerttm, | seems to be drawing the silk up the rectum. In other cases (as 

bat still prover that in this i no abla arash in A i ; 

sre developed (Nan: Soc. Sc. Nat. Cher’ , I Fige 8). on each anterior outer border well caleulated to lock 
Further, Prof. Mabtus on the occasion o uy rali visit to the | securely into the 

Seychelles, back several examples of C. restraéa (Cuv.), | tate anteriocly, r 

of (from 35 to 240 ) which have neither | threads being loosely and elastic) and the hooks both of the 

bmnchi] nor a -tail, nor do they show the scars | plate and the pro-legx more loosely from it, 

on the neck that accompany the vesicular gill, AN thi. leads In the the 


"of the Amura, goes on in very various ways, and that in this field . Certain factors belonging to the larva and cast off with its 
too important discoveries are stil] to be made. It cannot therefore | skin. 2. Those to the chrysalis ; escis Rud 


“be too deeply impressed on naturalists who visit tropical countries | explain the it to more fully characterise and 
aoe era thane parts than Tas : 





are found, to give to this subject their especial | bomologise been done. ^ 

attention.” . ae In the former category, in addition to the natural adhesiveness 
of the mucous, and membranous corium, there gre three. 

P acara parcel (1) the iracka! ligsment, or 

PHILOSOPHY OF THE PUPATION OF SOME the shed trachese from the last or ninth peir of spiracles which 
BUTTERFLIES! uniformly become blind or obsolete in the chrysalis; (2) the 


ais] Hgament or shed intestinal canal; ) the Osborne or 

HE Mer aurai sudden transitions from ane state to |^. 

T in insects, have always excited the keenest retaining membrane (wemdraxa retinens), which is buta stretched 

pee st Tho change from Tarva ty cala in hose batter accumulates 
OWN RS suspen, w tho chryselis state hang : loga, 

from the tip of the body, has, perhaps, been looked upon as the In the second category we have the structura features of the 


chrysalis. These emastir pro which 
most wonderful. The preliminary acts in the performance have ho: af the i eat uncus ere i visas 
been well observed and described by various authors m fechnioncl ih thas of al eil pie. This cremaster 
since the days of Vallignierl ‘The larva hangs by the anal end, 


amuma & variety of different forms, but in general may 

carve, and the akin finally splits from the Head to | De Mid to be a picco. more. or lem ineurved ventrally, 
and these ric 
derzal 


in a shrivelled mass towards the point of attachment. Now |- 
comes tie critical feat which: has most pozzled naturalista, viz. apex and sometimes along the ventral ri by what may be 

e independent attachment of the salis and the withdrawal called the crementral kook-pad, thickly studded with minute but 
from, and the getting rid of, the larval which such attachment : y 


barba very much as are some of our fishing-hooks, and which 
sumur itin the ci of the lerval ? ; 
skin between Sai sia hae aidan the chrysalis ; ee ee ee 
and his happy and circumspect account from observations made intended, ‘ 

on Vinen veros jus formed the Den s fop Eie quent accounts ; i RR wE avg the maitatai Irita), tyo ns 
no one obtained a deeper phy of the act nen les pi Ao e pep 
e ORE M. Mif. M ion our formi, are always directed far- 
"England, discovered that a distinct membrane is concerned in it. , 20 as to esaily catch of the rets membrane, - 
In casual observations of the process I hed become com tho yellow bmHeriiee (as C Tirias, Colias), where the 
vinced that the popular accounts were crude and and | bodys the chrysalls is so 
T had preserved specnmena in tho wot of transforming, for fate 


1 logs 
less , While in certain moths (Pterepherida) where - 
on species to more adoren genera, the conclusions tho is part! 
3 y suspended, they are, as in the 
Society of WE po or due tun HMM. coved with with long hooks similar to those at the tip of the 


Thirdly, we have what may be called the suseater ridges, 


connected with the on the 

joint that we have here to deal, for to it beneath the rectum are | “lly sustainers, them 

&ppended the anal pro-degs, tnd ebore this is the anal plate, pee par pein a eese riri cee Dg 

tae Tagen, shal ind that Wi Lue aide nin Be foring quito e deep notch, which amista in : 
posterlorly numerous short 1 It is face in this connection "that 

retrorse, or 30 that the larva make use uals tu iuret a of insect larva vas inpr 


y 2 
All writers whom I have consulted speak of the larval suspensi: separating Jarva skia and the forming chrysalis. If, as recent Investigations 
, being dus to the entanglement of the hooks of the anal pro- oon to gk lom only tie outar of the dermal fer of the akin which 


s with 
* Abstract cf a paper read befere the American Association for the | ite throe Inyer, than this membrane is between the i 
Advancemont of Bcsauce, by Prof. C, V. Rilay. of pantry new ata 
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Epei between then snd the deep stares made ix con 
some instances ( in some species of Argilie) the 
posterior border of the twelfth joint M noe AMA) (bo 
transverse fully as prominent ss formed by the sus- 


Fourthly, between them is what may be called the rectal piace, tainers, w. hero are flattened and coalesce; so that the 





consisting of & more or less well marked and el sutures of some of the terminal joints in the chrysalis do sub- 
cm the closed rectum, M See a inen DY Rom, bat in a some- 
is principally by the leverage obtained the hoo of | what different way. E 
the sustainers in the membrane, w acts as a - 
ing fulcrum, that the is prevented from after 
cremaster is withdrawn from the skin, “It is ~ UNIVERSITY AND EDUCATIONAL 
this same means that it is enabled to reach the with INTELLIGENCE 
the cremartrel book-pad. Yet the rectal Uyament plays a most | rary Oxford Uminersity Goati of October 10 contains coun- 
pary an seľs opinions on the proposed of Natural Science at 
Tosa ee ae pay eee ie Tro tracheal Cufani. Tt has been proposed that tho University should, by 
pment wi l skiû was about half ah aS af establish a new faculty, under the name of ''The 


the critical moment, because in such ts the ligament is vocation body of the Untversity CTUM 
more or lem drawn out beyond the power of the sphincter them to vote a edis dad ip diri by th 
muscles in the chrysalis to control it. . University. Mr. Horace De is of opinion that the University 
immediately after the sub-joint of the | May create a new ins or (which comes to the same 
larva will be found to be lying, especial: legs thing) seyer one the sciemces or philosophies formerly 
And érotnd the rectum, in an abundances. ot ucent, mem- | COM in the Faculty of Arts, and may make it into & new 
branous material An hour or more after the end of P eno uat degrees therein: OAK Seen was 
the formin begins to separate from the larval ancien Do eis tae Wael eae E 


at the tip of the cremaster. Gradually the skin of the 


or Master of Natural Scienco would not make the holder a 
Member of Convocation. This difficulty Mr. Dever 


and more from the cremaster, might be avoided by the Univerii CORE He degres af 


vi moro fum e demam, Mg wi dem. m de 
aueta dee ied at this stage, the f mem may p ini ee 
qaid with the point of a needle, mo as d T 
to show. its connection with the rectal ligament; orit may be The new laboratories at the Oxford University Mu- 


ee 
iik 
t 
i 
f 
R 
p 


mcam de Eu under 
superintendence of Mr, W, W. , Aldrichean 
E 
The new chemical at Balliol will be 
this term under the ce of Mr. H. B, Dixon. 
and Trinity Colleges have combined to and maintain this 
laboratory, ad a Physical lere room fr use of their own 


| 
| 


: 

i 
E 
i 

E 


t 
; 
! 
| 
da 


LEN 
ae 
s 


dentations where it was held by the retainers; if the corium be 

snes: dolce ea ie Danian or Apatera, the dried Savilian Pro or Or Astronomy, will give’ practical 
membrane will be more forked, showing how the retainers have | instruction at the U Observatory, on 
eee re In cape, eren I siomi the term ; he will also continue giv lectures on 
under the the 1 dinal folds and the of astronomy. Dr. Rolleston lecture on Cireu- 
to the epe lation and R on, end practical instruction in angtomy and 
it seems to lose as It 1s loss needed yaiology be carried on in the ; the snper- 
will generally attach when it is severed or loosened from ence.of Mr. Robertson, Mr. Jackson, and Mr. Poulton, 


rior margin of the twelfth but between the ventral sutures Exeter College has Jost the valuable services of Prof, 
of this last and the icine And here I frould remark, MET Mr. Lewis Morgan, formerly tion in Oa olg 
in conclusion, ventral borders of two or three of the , will carry on instruction ogical 


intr o fus 
In the month of November there will be an election at Pallid 
College to a scholarship on the foundation of Miss Hannah 


I The larva of Adsiura attaches the front pair of | Brakenbury, ‘‘For the Encouragement of the Study of Natural 

the purpose of the’ girth bp [a the shedding of Bes, woe oe a year (557. and tuition free), tenable during 
Cee eral ete nd e eui a aD naa the ce. | residence for four There is no limit of age, but members « 
master it acta as the true of the Untversity not hav exceeded terms from ' 
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zutricpletloii, "The exrmination will be 
21, at IO A.M. Papets will be'set.in (1 
and Phfalàs; (2) ue T(3) Physidlogy ^ 


not expected to offer 
will be a practical -e iti one or more of the above 
j; EET 


S denco Scholarähipë abet 
to Mr. Alfred Eyans, of A 
Morton, of Manchester Grammar si 
Makinder. The ‘examination was held in Biolo 
and Physics- 'An extra scholarship. was award 
E o EAT 

..J. J. HvuxMEL, who has studied at the Pülytechnic 

School at ‘and in the Chemical Laboratory at the Royal 
Insttutiòn, Manchester, under the late Mr. Crace Calvert, ci 


on Friday, November 


tog n 


has had wide experience in the art of dyeing at aqme of the best 
establishments in the om, has been a to tje post of 
- instructor in the y founded: Sch of, Dyeing, at 
Yorkshire College, 


Mr. A, J. BENTLEY, M.A, Fielden Lecturer at Owehs Col- 
lege, has been appointed Principal. of ‘Firth College, Sheffield ; 
we are told there were ‘‘forty applications for the x The 
college is to-be Opened next by Prince Leopold. 

Ow Wednesday last week, the Rev. J. Percival, M A.; LLD., 
who, from the esteblishment “of Clifton College,. and for seventeen 

was its popular head-mester, and to whose exertions the 
Ligh sou ion that Cl College has taken among the public schools-of 
the coun mainly due, was by the citizens of 
Bristol pie asp icu und valuable service of e on 
his lésving that city for .he he been elected to thé 
office of ipe: of Sana bx in that University. _ 


epe MIGNE 
SCIENTIFIC SERIALS 


Reale Istituto Lombarde di Sclense e Letters, Rendleent, 
vol, DE fasc. xvi— Periodical variations of tension of atmo- 
vapour and com in the chmate 

Milan, deduced from years’ observations at the Brera 
0 5 Signor, S L-«Further- studies on the 
pelagic fauna the'Itilian lakes, by Prof:!Pavea. . 

THE Rivista \Scibetyich Industrials (No: ` 16), ‘contains the 
followirid papers :—O1i the of dry and moist sir of absorb- 
ing radiant heat, by Prof. Eugenio Cicognani.—On the diffused 
vapour In the interior of Hquids, by Prof. Rhy cas EM 








M— 


" Qa 


duced by „incomplete, and partiel of ccs 
demsers, by Prof. Emilio —QOn' the disco f nitrous 
acid in the presence of .nitrio acid, by Dr. Augusto —On 


= new: bilance spnercmeten Dy Prot Domenico Surdi, 
"SOCIETIES AND ACADEMIES ' 


Paris 


Academy of core October 16.—M. Daubrée in ‘the 
charr.—The follow 


in protowal e n ee 6 eae 
octahedra, Hke Er AA TEE A Ad 
ted from the iron by acid. Pate of 
alloy of platina and iron, is. obtatard 67 
and .pyrites with realig oertain acida 
and potash. —Studies m and the mode of action 
ipeo suploped in antiseptic dressings, M. Gomelia 
and Bergeron. imputrescence of 1 gr. of ‘ig secured 
by a dose of o'o10, Esp be be de de acid; with malis 


doses the 


authors the antiseptic alteration of the blood 

a considerable proportion of carbolio acid or alcohol) consists (19 
ein thickening yellowing (to the naked eye), end (2) in 
replacement of the globules#by. granular tases, This 


Mechanital Philosophy. , 
Candidates: are’). 
two "of thése subjects; -There 


»_ | The meteorite (only 'one) was dug out from about 0° 





pop eerie 

wires dud dure Ae ota duca 
rarius m and It was followed by rambling as of thunder, 
m, depth ; 
it must have the ground almost mille us 
EUNT n MU SEN fo north- 


moethcweat It weighed 2°800 tit some tobe that 
ofa t seemed to be fly 
Fides Mor ail aaa (such or enstatite). 
The PAS eel of dicke v Baer repo 


o group p.—On the mathematioa] 
o: eei doable sar by M: Urn The mildew, or 
false American oidium in the of Kranen Dy cantare 
—Extract of a letter to M. D'Ab on the o 

of the triangulation of Algeria to that of 

. These have been 
France is now extended to ; 
used in signalling. On the synthesis of diphenylpto man 
on a new mode of formation of dibenzyl, by M. & ae 
en ee Mr d 
Tatarinoff.—On the clelstogamic state of Pavenia hastata, Cav., 


troilite. ít- pi Belongs to^ the p'of oe in 
theory of 


mM M. Heckel. Physiologists who, like Penden ah and M 
the r&s of nectaries to be that of 
nidis embryos, have to give account of the fact 


eme lea oes plant, tbe. close flowers, without ur 
are os fertile us the perfect flowers, sometimes mors so, and 


sometimes fertile to the exclusion of these others, —U sands 
of -Pierrefitte, near n by M. Meunier, He atten- 
U-ore.—Oh the 


tion to some new species of m 
mineral 


sore Longmore, Te 
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THURSDAY, OCTOBER 23, 1879 


THE INTRA-MERCURIAL PLANET QUESTION 
T5 No. 2253-54 of the Astronomische Nachrichten, Dr. 
' C. H. F, Peters, the discoverer of so many minor 
planets, has “Some critical remarks on so-called intra- 
Mercurial planet observations," including the observations 
reported by Prof. Watson during the totality of the 
eclipse of July 29, 1878. Replies to these remarks have 
since appeared from Prof. Watson and also from Mr. 
Lewis Swift, of Rochester, New York, who, it will be 
remembered, also considered he had seen an object which 
could be ro known star or planet. Prof. Peters enters 
upon other cases where intra-Mercurial bodies have been 
suspected, but we shall confine ourselves mainly here to 
' bis criticism of Prof. Watson’s observations during the 
last eclipse, His object is to adduce evidence disproving 
Watson's conclusion that he had seen one, probably two 
unknown planets, and he grounds his argument chiefly 
upon the small size of-the circles to which Watson trusted; 
and the fact that nearly on the parallel of his two objects 
aand 4, and at an almost equal distance, a small one; in 
right ascension, were the stars ð and ¢ Cancri He 
states that the circles of wood with paper scales pasted on 
them, were.only 5 and 41 inches respectively in diameter, 
and ab Ptof, Watson estimated the probable error of a 
position given by them at only five minirtes, the space 
would measure on the circles only y}, of an inch, and 
further he &tates that the wires which served as pointers 
“were so elastic as easily to give way several degrees 
under the touch by a pehcil? So far, therefore, from 
accepting Watson's estimate of the precision of his 
readings; Prof. Peters thinks he does him no injustice in 
supposing that they weré made “at the utmost to Feinch, 
corresponding to twenty minutes of arc upon his circles ;” 
and in this’ case; the differences of a from Cancri, and 
of 8 from ( Cancri; or + 2m. 55% and + 3m. 23s. 


respectively, he believes may be explained by the errors 


in the markings or readings, It is also urged that the 
markings forthe sun were made under circumstances less 
Burried than those for the suspected’ planets. Watson 
estimated the objects ‘at the time of 4 and 44 magni- 
tude; and, remarking that' absolute magnitude must be 
quite uncertain under such conditions, Peters points out 
that the difference of brightness corresponds pretty nearly 
with that given ‘by Argelarider; Hels, and others between 
č and Ó Cancri; and he adds, “it is, therefore, quite 
apparent to every unbiassed mind that Watson observed: 
and Cancri, nothing else.” It should be added that Prof. 
Peters attempts to explain the ruddiness of the object near 
0,— “If thé sand ledge, under the les of which the telescope 
was standing had nothing to do with it; * the observation, 


perhaps, teaches that the corona possesses the property | 


of less absorbing the red rays,and may, therefore, be of 
some value, It seems also, in his view, that the corona 
gives a disk to thé stars, or calms doin the radiations to 
a kind of ‘spurious disk, as a slight fog does; and as he 
does not admit that the power employed would show a 
real disk, we are to assume this was the case during Prof. 
Watson's observations. With regard to Mr. Swift’s 
observations, it is represented that his successive publi- 
Vou, xx.—No, sar ^ 


cations offer so singular a gradation (in the statements as 
to unfit them to be.the subject of a scientific discussion. 
As we have stated, Prof. Watson has replied to the 
criticisms which the Clinton astronomer has published to 
* make evident beyond cavil how erronegus the conclu- 
sion too rashly rushed at by the observers.” He protests 
against mis-statement of the facts connected with his 
observations, remarking that it appears to him “the 
grossest of unfairness to attempt to discredit an observa- 
tlon made by an experienced observer by deliberately 
misrepresenting the circumstances of.the observations,” 
So far from the pointers of his circles bending under 
the touch by a pencil, they were made of unannealed 
brass wire one-eighth of an inch in thickness, not 
filed to a point, but to a Anifs-edge, placed vertical to 
the plane of the circle; they were quite rigid, and could 
not be disturbed in :the least by the pencil when 
marking: The- probable errors attributed to his read- 
ings Watson declares to be absurd, and says that any 
one interested may, by a few trials ascertain that by 
the method he adopted it is possible to measure without a 
greater probable error than 2’; the limit of 5’ which he 


gave was an outside one. Peters had urged that a. 


practised observer would have compared the object « 
directly with 8 Cancri, as the two would have been in the 
field together with the telescope employed, to which Prof. 
Watson replies, and with justice, that besides the want of 
time for such direct comparison, the method he was 
applying was different, If-hé had known that a new star 
would preseht itself near Cancri, he could have prepared 
himself for direct comparison; under the circumstances 
his plan of securing rapid indication af the position of 


any object that might be visible seems to have been as. 


effective a one as could have been devised, and, as Dr. 
Draper termed it when it was explained to him the night 
before the eclipse, “a' good dodge.” Further, Watson 
observes that the assertion that his circles ‘‘ were of wood, 
with peper scales pasted on to them,-and-wires serving as 


, pointers,” shows asi den Peters either did not 


yet understand. his method, or that he was “ purposely 
mis-stating the circumstances of his observations," 

‘Finally, he makes what he terms these emphatic declara- 
tions ;—" 1. I observed, during the total eclipse of July 29, 
1878, a new star between 6 Cancri and the sun, and south 
of the sun, whose position and magnitude were as already 
published by me. 2.1 obseryed &nother star, which I 
believe to be a new star, whose anaghitude- and position 
were as'already published by me," "Whether or not these 
objects were intra-Mercurial planets he does not positively 
assert, but he had ‘the right to express the hones belief 
that they were. Watson adds that he “hopes ere long 
to give good reason for the faith -that is in ,him," by 
which we undérstand him to Imply that he has the inten- 
tion to enter further upon the subject. - = 

We will venture to say that the general feeling amongst 
astronomers when first reading Prof. Watson’ s announce- 
ment of his observations during the totality of meee 
of 1878; of one, if not two, unknown objects, would 
that a man-of such known ‘ability and experience as an 
observer, and so good a practical astronomer, as shown, 
amongst other proofs, by hig able treatise on practical 
astronomy, would not risk his whole scientific reputation 
by putting forth such a statement to the world, unless he 
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was firmly convinced of its truth and felt able to substan- 
tiate it; otherwise the fact that there were two known 
stars, on the parallel or nearly so, and less than one 
degree west of the objects supposed to be new, would 
probably have been felt to be an alifiost fatal objection to 
the reality of the discovery. It must be remembered 
that Watson asserts he did see Ó Cancri as well as the 
neighbouring object a; Peters objects—* not atthe same 
time though'’—an objection which Watson does not 
notice in his reply, but which will be easily removed by 
him; it might perhaps be rather gathered, that if the 
objects were.not in the field together, he satisfied bimself 
of their distinctness. 

Throughout Prof. Peters's criticisms, not only as regards 
the American astronomer's observations during the eclipse, 
but other reported observations of unknown bodies in 
transit over the sun’s disk, there is evinced a certain 
aximus, which might have been as well avoided, and 
there is a flippancy in his reference to Leverrler's labours 
on the theory of Mercury, which he hopes “will be in- 
vestigated anew by a hand very favourably known in this 
field of research, and we may expect then to have the 
intra-Mercurial spectre put to rest definitively.” "Most 
astronomical readers will feel more respect for the opinion 
of our great physical astronomer, Prof. J. C. Adams, who, 
on presenting the gold medal of the Royal Astronomical 
Society to Leverrler in 1876, thus expresses himself as to 
the existence of intra-Mercurial matter, as indicated by 
the French astronomer s researches—" The theory of the 
planet has been established with so much care, and the 
transits of the planet across the sun's disk furnish such 
accurate observations, as to leave no doubt of the reality 
of the phenomenon in question; and the only way of 
accounting for it appears to be to suppose, with,M,. 
Leverrier, the existence of several minute planets, or of a 
certain quantity of diffused matter circulating about the 
sun within the orbit of Mercury.” 

It has been mentioned that Mr. Swift has also addreased 
a communication to the Astrononstschse Nachrichten, in 
consequence of Peters’s criticism of the observations made 
during the eclipse. Mr. Swift notified, soon after the 
occurrence of that phenomenon that he had seen two 
reddish objects with sensible disks about 3° distant from 
the sun; their mutual distance he first stated to be twelve 
minutes of arc, subsequently correcting this estimate to 
seven or cight minutes, as it is given in a letter which he 
addressed to NATURE, vol. xviii, p. 539, but in the same 
letter, referring the position of one object to that of the 
other, which he believed to be à Cancri, by means of the 
place of the star given by the Astronomer-Royal in a 
communication to this journal, he assigned a position 


« Which, as we pointed out (vol xvili. p. 569), would 


locate the'supposed planet at a distance of thirty minutes 


* from the star, instead of seven or eight minutes. He now 


writes that the difference of declination (? right ascension) 
Shown by his own and Watson's observations, had been 
“a source ef solicitude,’ as he could see no way to 


hafmonise them "till NATURE polnted out the error of. 


reducing the eight minutes of arc to time, saylng it was 
but 32s. instead of am. This changed the whole com- 
piexton of the matter, The scales immediately fell from 
my eyes, and for the first tinfe I was able to see my way 
Clearly through the difficulty with which it had so long 








been enshrouded.” We should have been glad if we 
could explain in what manner the sudden illumination 
consequent upon our remarks reconciles the distances in 
question, amd so clear the way for accepting Mr. Swift’s 
observation as confirmatory of that of Prof. Watson. He 
tells us that he has been an observer of the heavens for 
twenty-two years, and we know that he has been the first 
discoverer of several comets, and have no intention to 
depreciate his claim to credence on any astronomical 
question, but it has naturally happened that the different 
statements and the hesitation felt as to the distance of the 
objects he observed has detracted from the importance 
which would otherwise have attached to his experiences 
during the eclipse. 





AUSTRALASIA 


Australasia, Edited and Extended by A. R. Wallace. 
With Ethnological Appendix by A. H. Keane, M,A. 
(London : Stanford, 1879.) 

eS stout octavo volume is one of the series entitled 

“ Stanford’s Compendium of Geography and Travel,” 
based on Hellwald’s “Die Erde und ihre Völker.” 

Mr. Wallace tells us, however, in the preface that he has 

been able to utilise comparatively little of the translation 

of Hellwald’s work, so that it forms little more than one- 
tenth part of the present volume. 

The term Australasia is taken in a very wide sense to 
include the entire East Indies and the Philippines, New 
Guinea and Australia, and all the islands of the Pacific, 
even to Easter Island. The region extends thus around 
much more than one-third the circumference of the globe. 

The book commences with a short general account of 
the main geographical and biological features of the area 
and then treats of its various subdivisions separately. 
The author divides his Australasia into six principal 
regions, viz, Australia, Malaysia, Melanesia, Polynesia, 
Micronesia, and New Zealand. He commences with a 
very interesting summary of the principal physical features 
and climatic conditions of Australia. 

Australia with Tasmania is only a little less in area 
than Europe. Yet its highest mountain, Mount Kosciusko, 
is only 7,308 feet in height. Its greatest river, the Murray, 
has a basin the area of which is about equal to that of the 
Dnieper. The hottest climate in the world probably occurs 
in the desert interior of Australia. Capt. Sturt hung a 
theimometer on a ‘trée shaded both from sun and wind. 
It was graduated to 127° F., yet so gieat was the heat of 
the air that the mercury rose till it burst the tube, and the 
temperature must thus have been at least 128° F., appa- 
rently the highest ever recorded in any pert of the world, 
For three months Capt. Sturt found the mean temperature 
to be over 101° F. in the shade. Nevertheless in the 
southern mountains dnd tablelands three feet of snow 
sometimes falls in a day; in 1876 a man was lost in the 
snow on the bórders of New South Wales. Snowstorms 
have been known to last'three weeks, the snow lying 
from 4 to 15 feet in depth and burying the cattle, Forty 
miles of the railway from Sydney to Bathurst have been 
seen covered gontinuously with snow. Australia is the 
land of drought and flood. Theannual rainfall at Sydney 
has varied from 22 to 82 inches, Lake George, near 
Goulburn, was, in 1824, 20 miles long and 8 miles broad. 
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It gradually shrank till, in 1837, it became quite dry, and 
its bottom was converted into a grassy plain, ` In 1865 it 
was a lake again, 17 feet deep; two years later, only 2 
feet deep; and in 1876 it was 20 feet in depth. © 

The account of the flora of Australia. Mr. Wallace 
takes from Sir Joseph Hookers exhaustive essay. In 
the description of the. zoology he makes a curious slip in 
stating (p. 57) that the Banded Ant-eater (Myrmecobius) 
has a greater number of teeth (fifty-two) than any known 
quadruped. He quite forgets the big Armadillo (Prio- 
donta), which has nearly twice as many, to say nothing 
of the crocodiles, It is also hardly correct to say that 
the Monotremes have no teeth. 

After an interesting summary of the geological features 
of the country &nd of the mode of occurrence of gold, 
an account of the natives ensues. It contains interesting 
information, but seems hardly precise enough, those 
points in culture in which Australians differ from all 
other races being hardly brought out with sufficient dis- 
tinctness, Such a statement as “that the life of the 
Australian nattye is one of abundance and privation, idle- 
ness and activity,” might be made of all savages in the 
world. It is hardly accurate to describe a boomerang as 
“ about three feet long," boomerangs being used of very 
various sizes, and many of the Western Australian and 
Queensland weapons being of about only a foot and & 
half inlength. Again, why denote the spear thrown by 
means of the throwing-stick as “about.ten feet long”? The 
spears thus used are of most various lengths, and some 
employed at Cape York are not more than five feet long 
at the most. Again, the throwing-stick is not always “a 
straight flat stick," but ranges through many forms, one 
being oval and shield-like, — 

Throughout the book the implements and weapons of 
natives are described in a slipshod and insufficient manner, 
as where the Papuans are stated to possess ^ Knives and 
axes, both formed of sharply chipped flints, resembling 
those of the stone age found in Europe." We believe that 
no flint implement has ever been found in New Guinea. 
The Papuans have knives of obsidian; and stone-headed 
axes and adres, but the blades of these latter are not 
made of flint, but of jade or greenstone, or some similar 
material, and are not chipped to an edge, but invariably 
ground smooth all over. The only recent savages, 
apparently, who employ unground stone axe blades are 
the Australians, and very many of their blades are wholly 
or partially ground. Again, the canoes of the “Admiralty 
Islanders are described as “formed of a hollowed tree 
with the sides raised by a plank and fitted with an out- 
rigger.” Such a description might apply to numberless 
other “canoes occurring in Mr. Wallace’s region of 
Australasia. The peculiar interest in the Admiralty 
Island canoe lies in its having two outriggers, or rather, 
an inclined balance platform opposite to the ordinary 
outrigger. 

The real interest in the study, of savage weapons and 
implements lies in the differences to be observed in the 
form and structure of the contrivances used by each race, 
"The implements manufactured are often as characteristic 
of the race as is its language. They have cegtain general 
family resemblances in thejr form to those employed by 
nearly allied races and certain special peculiarities, some, 
like words from a neighbouring language, have been 
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imported, and may or may not have undergone sub- 
sequent modification, others are absolutely peculiar and 
characteristic. When taken as a whole they are as 
important for the elucidation of the past history, and the 
determination of the affinities of the races,of men as are 
language, or even to same extent physical characteristics. 
A description of the implements used by a race in order 
to be of rbal value and interest, should point out what 
particular implements are peculiar to the race, and in 
what their peculiarity consists, and what are common to 
the race and its immediate allies. A mere catalogue of 
implements, ornaments, and weapons given without detail 
or explanation is valueless., 

The several colonies of Australia are treated of in 
detail in the present work. In the account of New South 
Wales Port Jackson is, as usual, vaunted as one of the 
safest, deepest, and finest in the world, but it should 
always be remembered that though it is very pretty and 
very deep inside, its entrance channel is not deep enough 
to admit a-first-rate ironclad, and that men-of-war some- 
times suffer from lack of shelter in Farm Cove, and drag 
their anchors, 

By an unfortunate slip, under the description of Queens- 
land, fałms of the genera Cycas, Areca, &c., are spoken, 
of, a mistake the more misleading to unbotanical readers 
because Cycads are not unlike palms in outward appear- 
ance. 

In the account of the Malay Archipelago which follows 
in the description of the Sulu Islands and their notorious 
pirates, it should have beem mentioned that the Sultan of 
the islands has at last submitted to the Spanish rule on 
receipt of a sum of money. An arrangement to that 
effect was made about a year ago, and an agreement 
signed at Manila, 

Dr. Horsfield's interesting account of the Tenger 
Mountain, the great volcano of Java, is quoted at some 
length in the account of that island. "The crater of the 
mountain is said to “exceed perhaps in size every other 
in the globe ;” yet it is only.four miles and a half in larger 
diameter and three and a half in smaller, whilst the great. 
crater of Haleahala, in the Sandwich Islands, really the 
largest in the world, is twice as big, measurlng over 
twenty miles in circumference. 
mention whatevér is made in the book of this wonderful 
crater, nor of the island of Maui, in which it occurs, in 


the- very meagre account of the Sandwich Islands, in. 


the part of the work which treats of Polynesia. 


The first portion of the work, which treats of Australia: 


and the Malay Archipelago, is by far the best. The 
account of Polynesia genérally which follows is most 
indifferent, as might be“ expected from the astonishing 
fact that no reference whatever is made to the two most 
important works on the subject, vir, Meinicke' s “ Inseln 
des Stillen Oceans,” and Gerland’s stout volume in Waitr's 
If good use had anly been made of 
these works the result would have been far more com- 
plete and trustworthy; but a translation of Manke 
work would have been Hetter still 

The figure given as that-of a native of Fiji is very 
finfortunate, since the face is represented as elaborately | 
tattooed, whereas tattooing anghe face is excessively raro ° 
in Fiji, and tattooing on men at all rarer still It is not 
correct, however, to state that “im Fiji the women only are 


Curiously enough, no ~ 
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tattooed” (p.-488). Good photographs of Fijians are so 
eofimon now and so easily procured that it is a great pity 
6ne‘6f-these was-not copied for the book, : 

L.With regard to cannibalism in Fiji the statement is 
fnade that pethaps nowhere in thé world has human life 
been 80-tecklessly-destroyed or cannibalism been reduced 
to sath a systetn as'here, and the putting of twenty bodies 
into the'ovens at one feast is described as most astonish- 
ing; yet the New Zealanders, who are necessarily also 
treated of.in this book,- "were quite as systematic in their 
cannibalism and-far more profuse, as many as 1,000 
prisoners having been slaughtered and put in the ovens 
at one time by them after a successful battle. 

In the general:account of Polynesia the Polynesians 
are said to have no bows and arrows. This is a mistake; 
both-Hawaiians and Tahitians had bows and arrows, as 
we know from the- writings of Cook and Ellis, though 
they did not: use these weapons for war purposes. 
Eliss account of the sacred archery of Huahine, where 
‘the ancient archery ground was close to his residence, 
is most interesting and full of detail Bows and 
arrows were also used in Tonga and Samoa. To 
say of Polynesians generally that “al the men are 
tattooed from the navel to the thigh? (p. 495) is strangely 
misleading, since: it would appear from it that all Poly- 
nesians were alike in'théir custams of tattooing, whereas, 
as is well known, the greatest differences occurred in 
'this matter, and the description. quoted would apply 
almost solely ‘to the Samoans and Tongans, though there 
was a slight difference. even: : between these two races in 


the matter. 
till more misleading: is the statement that the Poly- 
'-nesians “have none of the savage thirst for blood of the 
Fijians,” and that “their ceremonies are polluted by no 
human sacrifices; cannibalism with them has never 
become a habit." T o such an absurd conclusion regarding 
Polynesians is the author led by his having separated off 
the New Zealanders from the Polynesians into a separate 
chapter. He treats ofthe New Zealanders correctly later 
on as “ Brown Polynesians,” like those he is describing 
as above. But-cannibalism was not confined to New 
Zealanders amongst the Polynesians, but widely spread 
amongst all occurring in the Hervey Islands, Paumotu, 
Tahiti, the Sandwich Islands, the Marquesas, and else- 
where. Human sacrifices were also regular institutions in 
all the islands; for example, in Hawaii, Tahiti, and the 
Marquesas, and in the latter group men killed their wives 
and children, and their aged parents for eating. In the 
time of Cook cannibalism was very much on the decline 
in Samoa and the Sandwich Islands, and had ceased in 
Tahiti, but evidence of its former more common occurrence 
was preserved in popular legends, proverbs, and tradi- 
. tions, and in some curious ceremonial customs. In the 
Paumotu Islands it long remained a regular institution, 
and Ellis saw a captive child there given a piece of its 
own father’s body toeat, But what can be expected from 
4 work on Polynesia which is without a reference to Ellis's 

Researches,” and in which Tonga is treated of without 
a reference to Mariner, or even mention of his name? 

In the account of Tahiti Mr. Wallace becomes quite 
“poetical, but stumbles rather in his roology in consequence ; 
he writes :—“ The nc ears are ravished by the music 
of various songsters arrayed in the brilliant plumage of the 


e ° 


tropics.” There is indeed, one thrush-like bird (Tatars 
lougtrostris) in Tahiti which sings sweetly, especially in 
the higher mountain regions, but it is no more brilliantly 
coloured fhan are singing birds usually elsewhere, in fact 
as dull as most songsters in appearance. ‘There are 
brightly-coloured birds amongst the meagre list of about 


twenty-six land-birds of the island, but these are fruit- 


pigeons, parrots, and king-fishers. Though the great 
denudation of the surface of Tahiti is referred to the 
extraordinary steep and narrow ridges thus formed, and 
which are such characteristic features of its surface are not 
mentioned. The following passage will be most amusing 
to any one who knows anything of Tahiti, “At present 
we must visit the interior in order to see in their original 
forms the seductive dances of the native women, 
gaily decked with flowers" In fact the interior of the 
island is mountainous throughout, and uninhabited. The 
natives know very little about it, and it is quite a feat for 
a European to make his way across it. The dances in 
question take place usually close to the sea-shore, when 
they do occur now, and a large bribe administered to one 
of the native washermen will generally set one on foot, 
these worthies ministering to the pleases of tourists as 
well as washing their clothes. 

In the account of Rapanui (Easter Island), the cone 
clusion “that at present tho island is the great mystery of 
the Pacific, and that the more-we know of its antiquities, 
the less we are able to understand them," is unworthy of 
the present state of ethnological knowledge. Too much 
mystery is made about the stone images of Rapanui, and 
in his “Tropical Nature," p. 291,-Mr. Wallace, following 
Mr. A. Mott, actually brings these images forward as one 
of the proofs of a former general advanced intellectual 
condition of mankind as opposed to the accepted scientific 
position that primitive man was sa 

Earlier in the book he similarly cites the big upright 
stones found by Brenchley in Tongatabu as proving the 
existence of a preceding more highly civilised race. 
It is misleading to term these Rapanui remains “ pre- 
historic," as implying that they have any vast antiquity. 
There is no reason to doubt that the present islanders, 
who are by language of Raratongan origin and by tradition 
come from Rapa Island, are the direct descendants of 
those who set up the images and constructed the under- 
ground houses for their chiefs. The wooden tablets with 
hieroglyphic inscriptions, and wooden gods cannot be very 
old, and the same characters are inscribed on the backs 
of the stone images, as may be seen in the case of the 
one in the British Museum as are cut on the slabs, The 
stone crowns on the images’ heads merely represent the 
feather head-dresses worn by the chiefs. . Similar blocks 
were appended to the heads of some of the Sandwich 
Islands gods and tg the stone gods of the Marquesas 
Islands. The stone images are in point of artistic execu- 
tion miserably low, and their workmanship does not go to 
prove that any high development of culture existed here in 
former times, though the absence of artistic merit would 
hardly be allowed to prove the opposite condition as to 
general culture by such authorities at least as those who 
ately erected a row of stone Heads very'little more ad- 
vanced in their resemblance to the human form in front 
of the Sheldonian Theatre at Oxford. The Rapanui stone 
images resemble the wooden ones of the island. in features 
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in many points, and there is àlso & resemblance in form 
between these stone images‘and the smaller ónes of other 

Polynesian islanders. . Mr. Wallace makes all the mystery 

out of the fact that the present islanders know nothing of 
the images, but- savages quickly forget, The very name 
of the image platform: Moai,.as Meinicke remarks, seems 
to be the same as that of the old Tahitian ‘chiefs res 
places, Marae,” Hawaiian, Moral?" . . 

f The account o£ the Sandwich Isiah ds te vary hart uad 
contains several errors. - Mauna Kea, the highest of the 
three volcanic mountains of the Island- of Hawaii, is 
described as an active volcano instead of as extinct, 
Kilauea should hardly be described as the most remark- 
able “burning mountain” in the,world. It is really a 
lateral crater only on the side of Mauna Loa, the terminal 
crater of which is far more remarkable when in eruption 
' than that of Kilauea, It-is rather stretching a point to 
speak of the craterof Kilauea as a Jatkomless oval abyss; 
for tourists from the hotel on its brink usually walk nearly 
all over its bottom on a floor of hard lava, and the descent 
to the bottom is no great one. The figure given in‘ the 
text as representing Ki/amea volcano apparently is taken 
from a sketch of one of the ponds of fluid lava usually 
present at one end of the bottom of-the crater. ` 

No account is given of the ethnological characteristics 
of the Hawaiians, and nothing of the importance of the 

Chinese settlers in the group, nor of that of the developing 
half-caste population. The establishment at Honolulu of the 
hostile Church of England Mission is spoken of with the. 
Warmest approbation, whereas most unprejudiced persons: 
regard it asan unmixed evil that the natives who have, 
. been Congregationalists for nearly eighty years, should be. 
interfered with by a different Protestant sect. . 

In-the account of New Zealand (p. 564) the possibility: 
is suggested of a former land -connection having existed’ 
between the Kermadecs and New Zealand. Such a con- 
nection would explain well,some of the peculiarities of 
the flora, especially of the ferns of the Kermadec Islands, 
but unfortunately a depth of 2,000 fathoms was found by 
the Gase//e to exist between the two places, and the con- 
nection’ cannot therefore have existed, It is surprising’ 
that Mr, Wallace speaks of the Kermadecs as interesting 
only because they form a stepping-stone to Tongatabu 
to assist in the migration of Polynesians: he forgets 
entirely the interest of their flora as described by Sir J. 

. D. Hooker. 

The work concludes with an essay by Mr. A. H. Keane 
on the Philology and Ethnology of the Inter-Oceanic 
Races. A long and very useful catalogue is given of the. 
inter-oceanic races and languages, and of their very 
numerous ahd puzzling native names, with good references 
appended, Itis very voluminous, and we were astonished 
to light upon an omission in so complete a catalogue. It 
was that of the Lutaos, the native nam> fcr the Sulu 
' pirate race. 

On the whole, it is to be regretted that Mr. Wallace 
bas not studied other German sources of information than 
Hellwald’s work with care. The fact is it is too much to 
undertake to. describe Polynesia together with the Malay 
“Archipelago, -Melanesia, and Micronesig, all in one 
volume, and the-result has been that Polynesia has suf- 
fered in treatment. ' The most striking defect in the book, 
however, lies in the meagreness of the references, the 


catalogue of which, at the beginning of the book is very 
small and céntains almost solely English. books. There 
is no reference to Finsch’s work ón Néw Guinea (“Neu 
Guinea und. seine Bewohner?) nor to the Goddefroys' 
publications; and with the: ‘splendid bibliography of 
Meinicke’s and Gerland’s works’ before us, the neglect ot 
the literary side.of the subject is most irritating; but Mr. 
Wallace, s most working roologists know to their cost, 
neglected also.to supply ‘adequate references in his 
wark on the "Distribution of Animals" and thus re- 
duced the value:of the work by at least one-half. If 
any one wishes to' obtain a concise scientific account 
of any of the Polynesian or Melanesian islands, and 
references which will when consulted put them in posses- 
sion of all the information to be obtained, they should 
read Meinicke's book, and not “ Australasia." 

. In conclusion, our readers may.be reminded that very 
much.yet remains to be done in the exploration of the 
Australasian region; andimost interesting results may be 
expected when'the snow-clad Charles Louis Mountains of 
New Guinea; possibly 18,000 feet in height, shall have been 
climbed by the naturalist, znd.such other hitherto unvisited 
regions as the island of Timor Laut and the great central 
mountain of Ceram Nusa Heli, said to be near 10,000 
feet in height; from which Mr. Wallace, who has best right 


to judge, bxpects great thirigs, ` Lota 
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Geological Glossary for the Use o) Students, By the late, 
"Thomas Oldham, EEL D.;-F.R-S.- Edited by R. D. 
Oldham. Pp. ba. (London; E. Stanford, 1879.) 


THIS is a posthumous work by the late lamented Super- 
intendent of the Geological Survey of India, In a 
modest preface the authors: son, who edits the work, 
el that its object i is to furnish a companion to the 

sed geol text-books by including such terms- 
aap oe ae y to be mèt with [by beginners, and 
Cxpuning | them in the most concise and simple manner 


The Vaca sldune iven in the book are always brief and 
to the point, but in-a-few cases in the attempt to be 
concise, the author has scarcely succeeded in his 
explanations sufficiently clear for.a student. We notice 
that the common is made of confounding together 
the German words fe amas The book is, 
however, very carefully d edited, the arrange- 
ment and phy spa nothing to be desired, and 
we have no doubt that it will prove of the greatest service 
to the class of students for whom it is designed. 


Ueber die Tektonik. der Vulcana von Bomen, Von Dr. 
Ed. Reyer, (Vienna; Alfred Holder, 1879.) 


In this memoir Dr. Reyer shows that the Schlossberg of 


Teplitz is really a volcanic cone which has produced & 
the successive and continued oyt-wellin masses of 
phonolite lava Ron a pas mo ihe g hei Ee able n *. 
Brave by a study of the tion e visio 
es which intersect iko mass: of the 


Internal structure of the-nass of ELA ird which 
he is thus enabled to construct; shows the nfost com ee 
agreement with that of the plaster models which Dr. 
has described in an earlier paper on the subject. The 
author also adds some interesting information the old 
denuded volcano of Klein Preisen, and the whole paper 
forms a valuable and suggessive contribution to our know- 
ao of volcanoes, which is well worthy s wy 
y. (J^ 


* 


eked gccording to the móst “modern’’ soni 
' cation of the term. As such it is not a book very easy to 


"we do not know—stil keeps his eyes open to what is 
. going on in the lower world a him. 
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Ae eat on Rose “Evolution considered in in E 
v. ince and € cienos, 
eligi. ee P.B. (T er and Co., 1879.) 


THIS is an essay of 150 pages by a thoroughgoi 






































Climatic Effecte of the Present Eccentricity 
I HAVE just read the Rer. O. Fisher's letter (vol. xx. p. 577) 
asking for en explanation of the reason why the January tempe- 
"recien a is not much 
higher than ex when in aphelion The temperature to which 
. Fisher refers is the ordinary temperaturo as indicated by the 


shaded thermometer, is simply the temperature 
review in the of a periodical devoted to the con- | of the air, I do not think 3p difioct to antisin why the ott et 
sideration of m science. Whether or not spiritualism | the in Jarmary cannot be much hotter.than in July. 


Bas any Davie A ey is certain that-a genume belief. 
if not in spiritual rte ape dicli e a 
certain weird and inexplicable phenomena, has of late 
spread with extraordifary rapidity, and now 
nclüdes among its avowed orters some distinguished 
scientific men;of the day. e estimate that a reader 
will form concerning the merits of the essay will’ de 
pend chiefly. on his attitude of mind concernin 
subject. For MEQUE P. B." pH the genuineness o 
called spiritual „his thesis being that grant- 
inga future state Po de ilie tu ity of spiritual communica- 
these commuhications invariably teach a doctrine 
which 'is in harmony with—or rather analogous to—the 
doctyins of ic evolution; they teach that gradual de- 
velopment Is the law of iritual life after death as it is the 
law of bodily life before death. We feel that our function 
as reviewers ends, when we say that in all his statements 
of and references to the facts of physical sclence the 
essayist is accurate. These statements and references 
ae , indeed, to us more numerous than the treatment 
is subject requires; but if so they at all events serve 
to show, what perhaps they are intended to show, that 
“J. P. B." is an intelligent Pep e while'prosecuting his 
spiritual studies— whether in the body or ovt Re ot the body 


If it can be shown from observation that the black there. 
tometer which indiretes, not the tempecatire of mois, but the 
does not stand er at the equator in 

January than in July there would inly be ^ 
temperature of space be as low as —239' F, It would be desir- 
pe deep ce iuge Perhaps some of your 
sorae ee enon on thie point, 

which seems to have been'overlooked by meteorol 

In a future letter I shall give what a to mo to be the 
reason why the air at tho equator is not kotter In J ruary then in 
July. : Jars CROLL 





Greenwich Meteorological Observations 


Mosi reference to Mr. Elliys letter in NATTER TOL aT 
‘able 77, 


months of each successive 3 and that this information is not - 
furmel by. Table 53, that the means of that tablo havo 

been prepared without correction for omitted days. Could Table 
125 have been accepted as giving accurate mean temperatures 
this information would have- been before us; but as matters 
stand a table showing the mean monthly and annual temperatures 
of Greenwich during each of these twenty years remains still to 
pe constructed, An er aration as to how the dally mesa values 
for those daya on © photographie value Was available, 
mere Med in constructing Ta AOS EAE Ou. 
daii ineq ty of tem: the underground s in 

yat me photogra Piste ee ran cas 


eur de of the Greenwich Meteorological Observations. 





LETTERS TO THE EDITOR 


The Editer does hold himself responsible for opinions exprested 
T by his Fir tandet. Neher AS ke waders & colar of 





Rag-Bushes 


CoxsuL LAYARD has glven a remarkable instance of this form 
e wera rece rdi pénis riis 
the paper read by Mr ümods at tlie Anthropologie) m 
April 8, ed When pasing through the 
country many years ago we came frequently on somewhat 
angl monuments, 

i on the summit of some of the steepest ascents we 
found huge piles of branches, twigs, bite of cloth, &c., the 

thank-offerings of pesaing travellers for having reached thus far 
m Aera aa and surmounted the hill” (** 
P 32, Lieut. Oliver, aes 
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if they are fortunate in ES form of motas irg Hi 
they return they will M anhe picos to help the Zaft tO KUW 
Men cattle, or sheep, or throw on sto: 
the same often spoken mentally only.” 
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Richardson, Heed Master of the London M.S. Normal School 


15, Royal Terrace, Edinburgh, October at Antananarivo, as occurring at Vólotarày, in the Bara country, 
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at Kiliarivo, there is a very fine 
of a fetish tree, to which they gave the name of 
m Dy a Yay high. faice of prickly pear, 
narrow passage to it been mede im by 
the fence portions of the thans and strewing them across the 


and the 


Following is the translation by Mr. Jas. Sibree, jun, L.M.S., 
from an account by & Hove officer, who commanded an - 
tion aguinst the S vas in 1873 :—“ to this 


to God. So they put on 
-breadth in width, and they take 


diei quicum m o eet 
ve lat in per steamer 
Agra, from Madagascar, It is to be- hoped that the 


idee seme? n. Sh a detailed account of his adven- 
turous journey to the -west coast, S. P. O. 


4 





The Theory of Hallatorms 


WOULD you kindly allow me the in the columns of your 
valuable journal to make a few on this subject? Before 
proceeding, I would like to mention three results of observations 


air 

f antiy hot aod may, aad that When t haa pare, the win 
and cold. i 

Theorists admit that the generation of hail seems always to 
Epa i nS manden ga eho dg aga cki 
current o into bosom a quiescent, nearly saturated 
masi, Now, bearing in mind the above-mentlon@l facts, does it 
not seem probable, or at least» possible, that hailstorms may be 


7 Rotdna, or Bantánea fs “the Baobab, or monkey-bread tree (Adansonia 
dipttata). 


cloud of ice cles, *he condition for the besntiful 
theory of the of hailstones of , Osborne Reynolds ? 
This would account for the great of hatlstorms in 


and could 

this country in winter and spring, and it is that the greatest 
proportion of our hailstorms are experienced in these seasons. 

I do not here enter into details. Should the theory be consi- 

dered admissible, I hope on some future occasion to gire the 

resulta of a full investigation of the subject, with my arguments 


i of the for inion. . A. B. OLIVER 
"S a rief NM 


, Underground Tides 
MENTION is made'in a clue: P. 401, of a spring in 





ebb and flow similar to 


one country that forms such a 
our state, and is only a few hundred yards from Green River, 
whose i tinted waters it closely resembles, There is 
bat little doubt the river furnishes it with water until a level 





The Uses of Tails — 

A VERY important function of the tail of the yak, cat, squirrel, 
aid many other attuiala, to: which 1 drew attention sone year 
ago, has escaped the notice of Prof. Mivart. It is that the bushy 
fal of thess mul kerre a very d function in 


we use respirators, 
I have a Manx tailless cat, who cannot, of course, carry on 
this function, but he makes a very good substitute for it by using 
beck of ene of my other cats; When he cannot. be so 


the 
accomm esl with his hands crossed over his 
“ just eea Christana as my cook says. Lawson du 


OUR ASTRONOMICAL COLUMN 


BINARY STARS.—Dr. Doberck, of CoL Cooper s Obser- 
vatory, Markree Castle, Sligo, continues his interesting 
investigations on the orbits of the revolving double stars, 
and now gives a first approximation to the elements of 
0.3. 298, which, since the first measures by Madler ix 
1843, has advanced upwards of 135°, the distance, mear - 
while, diminishing from about 1} to o3; the passage c 
the periastre is fixed to 188176, and the period of 
revolution assigned is 68:8 years. It may soon be possible 
to infer approximately tbe elements. of several other 
binaries.as p Herculis, O.Z. 518, the duplicity of which 
was detected by Herschel in 1783, and which special 
claims to the attention of the observer, from its evident 

hysical connection with the rapidly-movir& star 

dani (one, by the way, that Mr. Gill intends to a 
for parallax), and No. 298 of M. Otto Struve’s catalogue. 
orbit of 3 d is 





In anew i by Dr. Doberck, the perio 
%02°94 years; periastre 183575. : 
THE SATELLIWES OF MARSS—Mr, Marth has published 
data for facilitating the calculation of the positions of 
Deimos and Phobos (Ast. Nach., No. 2280), including for 
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the former satellite the partial effect of perturbation, and 
leaving the remainder of the process in as simple a form 
as practicable. He remarks that if the satellites cannot 
be followed up to December 15, there is little chance of 
their being seen in 1881, except, perhaps, under greatly 
improved atmospheric conditions, and we may then have 
to wait for further observations until the very favourable 
opposition of 1892; a similar opinion has been expressed 
by Prof. Newcomb; hence the greater necessity for 
reliable measures of the satellites during the present 
opponi We have not yet heard of any observation 
of Phobos in this country, but Mr. Common continues 
measures of the position of Deimos, which is not far 
from that given by -Hall's elements. 


THE MINOR PLANET, PANDORA.—Dr. Axel-Moller, of 
Lund, has communicated to the Academy at Stockholm 
m rap PTA ion of i end us small 
planet, which he appears to have taken under his i 
Charge. It is founded upon the observations d ms 
Du S between 1858 and 1877, the perturba- 
. tions of , Jupiter, and Saturn being rigorously deter- 
mined pre gris method. The residual errors are 
smaller in anylike case we remember, except in 
Mr. Godward’s investigation of the elements of Ceres in 
1878, from a similar length of observation (fifteen opposi- 
tions) and refined calculation of the perturbations. Dr. 
Axel-Moller had presented an elaborate memoir on the 
absolute perturbations of Pandora to the Swedish Aca- 
demy ın 1877. : 

PaLISA'S5 COMET,—Herr Zelbr, of Vienna, has published 
elements of this comet, which will be probably nearer the 
truth than any others that have appeared; they are 
founded on four days’ observations between August 21 
and September 12, and are as follow :—~ 


Perihelion passage, 1879, October 4°60015 M.T. at Berlin. 


‘Longitude of perihelion ... ... 202 27 Is Mean Equinox, 
» ascending node ... 87 7 E 187970. 
Inclination .. ... .. .. .. 77 612 
Log. perihelion distance ... ...  9'995932 
Motlon—direct, 


‘These elements give for Berlin midnight :— 
RA 


Ded 
h m.s o 1 
Oct. 23 IS 36 56 +2 7o 
25 — 42 58 +O 244 
27 — 48 5o — 1152 
29 I5 54 32 2 5r'8 
31 .. .. 16 0 6 4 253 
Nov. 2 .. .. — 531 5 S5' 
4 — IO 48 i 233 
— 16 o 5 bo - 
8 —a 8 IO. 9'9 
Io — 26 10 II 29'0 
I2 4 4 3L B oa I2 455 
I4. 3 16 36 2 .. .. -—13 594 


On November 8 the intensity of light has the same value 
as on the day of discovery, August a1. 





GEOGRAPHICAL NOTES 


Two members of the Greenland Sclentific Expedition, 
vir, Lieut. Jenson and M. Kornerup, arrived back at 
poi one Jur on October 13 in the Greenland trading ship 
Ceres, which sailed from the colony of esminde 
September 4. Lieut. R. Hammer left Egedesminde at 
the same time for the colony of Jacobshavn to take up his 

winter station there, in order to fylfil the special duties 
` intrudted to him. M. Steenstrup takes up his winter 
station in the Umanak district, and it is intended that 
puo and Hammer shall meet next year, so tha 

ey may prosecute their regearches togejher. E 

MÉNILIK, King of Shoe, has written a letter to the 
president of the Geographical Society of Paris in reference 
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to the scientific mission which has been sent to Shoa by 
the Geographical Society of Rome and which has the 

tection of his government. But the King would hke 

er to have to assist a French misslon sent to him by 
the pombe Society of Paris; consequently he 
desires the Society to fit out an expedition, promising 
them to employ all his power on their behalf. He a 
plains bitterly against the Egyptian Government, whic 
prevents Abyssinia from being placed in communication 
with European civilisation as it had been in former cen- 
turies, The letter is written in French and sent with an 
Abyssinian translation. 

Tus Grand Duke Nicholas of Russia has ordered M. 
Barante to translate into French his work “On the 
Canalisation of the Amu-Daria’’ and present it to the 
Pans Geographical Society, The work will be published 
in extenso in the Transactions of the Society. 

A TELEGRAM received by the Russian Geographical 
Society communicates the owns ‘erie pele as to the 
scientific expedition now exploring Tibet, under the leader- 
ship of Col Prshevalski. On May 1 it was on the river 
Boolagan, having marched nearly versts from Saizan 

Booluntokhoi, uptheriver Yrungo. The Colonel 
intended crossing the southern Altai Mountains by the 
shortest way to Barkool All his companions were in 
good health, and success had attended all their efforts, 

other telegram to the Russian General Staff, dated 
E states that Col Prshevalski had then accom- 
pli a third part of the distance between Sairan and 
the Himalayas, reaching the town of Khani, whence he 
intended going to Shadsheoo and Paidan. Another 
Russian geographical expedition, it will be remembered, 
in three sections, is at present prosecuting researches east 
of the Caspian, though the same success does not seem 
to crown its labours. A letter rani St. Petersburg 
by way of Orenburg says that the scientific party sent out 
to explore the Amu Darya, or Oxus, was attacked by 
about 100 mounted Turcomans, who however, re- 
pulsed. The whole course of the Amu Darya, aswell 
as of its affluents, is described as having been found 
navigable. 

M. REVAEL, who t a long time with the Somalis on 
the western coast of the Gulf d Aden, has described to 
the hical Society of Paris the land and its in- 
habitants, who appear to. be very anxious to trade with 
Europeans, and he presented an Arab firman signed by 
the Sultan inviting foreigners to visit his dominions., M. 
Revael is to return to Somali land with Prince Albert of 
Monaco. i 


IN the belief that not much is erally known in 
England on the subject, Mr. Co Gollan devotes a 
considerable part of his last official repart to a description 
of the geographical position, climate, population, in- 
dustries, &c., of the two provinces of Santa Catharina 
and San Pedro do Rio Grande do Sul, in Southern Brazil. 
The former lies between 26° and 29° 30’ S. lat, and 48° 
30’ and 52° W. long. ;_it contains an area of about 14,7co 
square miles, with a population of almost 160,000. e 
latter province, usually known as Rio Grande do Sul 
lies between 25° 30' and 32? 30’ S. p and 49? 40’ and 
58° a0/ W. long. ; it has an area of 118,758 miles, with a 
population of 430,009. The climate, more especially of 
the latter province, is described as excellent, a term which 
does not apply to the upper pu of the empire. 
Being some 700 miles outside of the tropics, these pro- 
vinces have the advantage of a temperate climate, and 
are consequently the best adapted to immigration, 

A LLOYD’S telegram dated Kobe, October 17, reports 
the Vega, Swedish exploring steamer, arrived at that port 
on the 14th inst. 


SERIOUS preparations for the construction of a railway 
into the interior of Africa are now being made in France. 


Oct. 23, 1879] 


| NATURE 


605 





French engi are investigating the teriitory from the 
starting-point of the future line to the houat in the 
south, From that point as far as the line from Ain Sala 
au Khat military-technical expeditions are to oue the 
way. Besides this the Oran Geographical Society and 
the Vice-Prefect of Tlemcen are to send caravans along 
the frontier. of Marocco. MM, Soleillet and Duveyrier 
will travel on their own account for the same object. 


A MEETING took place at Dortmund on the 4th inst, 
which had for its object the discussion of a project for 
connecting the Rhine and the Weser by means of a canal. 
The Government presidents of Westphalia, of the Rhine- 
land, and of Hanover were t. The canal will be 
constructed vid Ruhrort and Heinrichen , but it is 
undecided as yet whether from the latter p it will 
proceed to Emden or to Minden. Special committees 
svere formed for the purpose of further investigating the 
„datter question. : ` 


“Messrs, SCHAIDT AND GÜNTHER, .of Leiprig, will 
shortly publish an elaborate work on India by Emil 
Schlagintweit. The work will a in thirty-five parts, 
and will be profusely illustrated by eminent artists. 

A PARLIAMENTARY caravan comprising about twenty 
members of the French Senate and of Deputies 
is travelling all over Algeria in order that Leger is x 
may become acquainted with the peculiarities e 
and inhabitants, The tour will be terminated at the end 
of the month. 





THE PLANETS OF THE SEASON 


ELDOM could the aspect of the nocturnal sky be 

more attractive to the student of plan eno- 
mena; seldom has his inquiring gaze been ied more 
pertinaciously by 

** Vapours end clonds and storms,” 

than during the past anomalous season ;. and our Fagien 
climate has more than maintained its accustomed forbid- 
bes paana, just when a few nights of transparency 
wo have been especially welcome. Better things, 
however, may still be in store; and in that hope the 
following remarks on the distinctive features of the 
present ornaments of our midnight sky may be admis- 
sible as possibly of.some suggestive value to compara- 
tively inexperienced observers. . ] 

€ have for some time t had a simultaneous pre- 
sentation, under the favourable circumstances of proximity 
to the earth and a y improved altitude as com: 
with recent oppositions, of three peculiarly remarkable 
objects, the most i t, the most ornate, and—so 
to 8 the most earth-like member of the planetary 

y, cp i an baaa 
ground ; eac eaks study from his own indl- 
vidual character; and it is probable that some acquaint- 
ance with foregone results may economise time and labour 
by enabling us to leave'on one side what is already, in 
beg hee sufficiently known. > 

e examination of Jupiter is not at present quite as 
satisfactory as it would be with as much north as he has 
south d on; it is always, however, es facili- 
tated by the broad expanse of hif noble disk, and a bril- 
liancy o re as to have occasioned a suspicion of 
unborrowed light, emanating from interned incandescence. 
While, however, the shadows of the satellites upon his 
surface are so intensely and the satellites them- 
selves so utterly invisible in it is evident that any 
accession of luminosity from such a ca even if it 
exists, must be quite insensible in the eft 
which can only be ascribed to an extraorflinary reflecti 
power in the whiter ions of the globe. A diminution 
of brightness tow: the limb, which might be antici- 


pe unds, and is frequently demonstrated 
y the reversal of the aspect of a passing satéllite from 
light to dark, or’ the contrary, is ne not distin- 
ag by the eye, nor even when a portion of the 

ght has ben lnterce pied py darkening. gabe ty 
however, a tX screen is deep enough in tint to 
erungun e satellites.. This was scarcely to be ex- 
pec It might have been supposed that a central 
region so bright as to exhibit.a white disk in front of it 
as dark, even to blackness, by contrast, could not escape 
being itself strongly contrasted with a border so much 
fainter that the same disk appears luminous on it as a back- 
ground. Ho the Sopa is net obrani; and no other 
cause can nep. p exceptin imperceptible grada- 
tion. The idea of absorption E the upper region of an 
extensive atmosphere, not otherwise ifesting its 
existence, has indeed been entertained; but it seems 
unnecessary, The observed decrease of brilliancy is only 
what result from obliquity of incidence in the solar 
rays, and it probably exists in no ter proportion than 


ed on optical 


is due to that cause; The atmospheric h might 
indeed have been directly tested, by com g the 
brightness of the satellites when near the limb in the 


superior and inferior portions of their orbits, had their 
light been sufficiently equable; but its variations are too 
evident and at the same time too irregular to render such 
comparisons satisfactory. A long course of observation 
might indeed eliminate these discre ies, but it is 
questionable whether the result would repay the labour. 
Nevertheless the fact referred to, of the incompetence of, 
at least, ordinary vision to detect the diminution of light 
towards the limb is worth attention, as leading to infer- 
ences rather unfavourable to the sensitiveness of the eye 
in some of the processes of photometry. Ata consider- 
able distance from” oppositon, when the terminator 
encroaches slightly on the elliptical form of the limb, the 
defalcation of light on that side may be readily detected. 

As to the real nature of that magnificent globe we are 
compelled to admit an embarrassing amount of ignorance. 
We see indeed that it is encompassed by an envelope, 
subject to occasional disturbances of a nature which on 
our earth would necessarily infer the extensive prevalence 
of vapour, sometimes in tranquil suspension, at others 
either agitated by rapid currents, or subject to equally 

y processes of precipitation and solution. Beyond 

is we can hardly be said to know anything. Jupiter is 
in no respect an enlarged resemblance of the earth, With 
so little similarity in point of density and gravitation— 
with so slight a diversity of seasons—with such rapid 
interchange of day and night—could we be transported 
there, we might probably find ourselves as among the 
im of an incomprehensible dream. Vapour we 

t recognise—and vapour occasionally in a state of 

3 but possibly.not the vapour of water; and 
iting itself in the luminous or shady spaces 
could hardly be decided by a mere comparison with 
terrestrial clouds. These would no doubt be to a distant 
eye brighter than the surface beneath them, Vies. 
so much that is dissimilar a single point of analogy woul 
hardly bear much weight; it is, however, the more 
probable alternative that the dark bands are the trans- 
parent part of the atmospheric envelope, the fact e 
that these become less distinct towards the The 
obliteration is not indeed always apparent, and is often « 
absolutely imperceptible in a sharply defining instrument; 
but it has been frequently to, and if these ideas 
are correct, it may probably be found that in proportion 
to the darkness of the belts will be the nedtness of thei 
approach to the edge of the disk. The disappearance of 
dark spots near the limb would be accounted for by the 
rules of foreshortening in perspective. 

The tendency to an equatorial ent in these 
streaks is onesof the most iliar features of the planet; 
and almost self-evidently connects itself with the astonish- 
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ing velocity of rotation; yet there is a ^ missing link" 
which cannot readily be supplied. Friction against 
a surrounding medium, lombing: vul as it has been 
expressed, the va in a longitudinal direction, can 
"hardly be admitted on mechanical grounds ; and there is 
in concgiving the arrangemfnt of the restoration 
of ibrium in currents which set in one direction over 
the whole visible globe, if they originate by ascendin 
from warmer deptos, aod eee nd in a higher an 
more swiftly rotating region.” We may remark, a arc 
ing, that only a trifing elevation of the luminous ve 
the grey region, with a corresponding slight difference in 
velocity of rotation, is compatible with the undeviating 
contour of the limb as far as our telescopes may show it ; 
Toun of course, given an unlimited duration of time, 
the slightest derance would be ultimately adequate 
to guch an effect. Possibly the best explanation may lie 
ip some modification of electrical or magnetic polarity. 
any rate the influence, though predominant, is not 
irresistible, since it neither precludes the formation of 
belts of a certain amount of obliquity, nor mixes up in 
confusion, though it seems to elongate, those very re- 
markable insulated luminous masses which occasionally 
encompass the gigantic equator ina comparatively equable 
series with a string of great oval beads, sometimes so 
curiously and uniformly shaded as to convey an almost 
irresistible impression of high relief. This strange phe- 
nomenon, not confined, as Dawes has found, salely to 
the equator, seems wholly beyond our conjectures. Nor 
can we satisfactorily explain those large spots much 
darker than the belts, as though the atmosphere were 
there more perfectly transparent, which have occasionally 
shown such remarkable persistency as to indicate some 
relation to definite de pus on the surface beneath them; 
- at other times have disappeared with startling rapidity ; 
and usually have been so far from absolute immobility 
that every ERE to determine the rotation by their 
means has ended in mere approximation. The occa- 
sional detection, too, of many minute white speke, like 
passing satellites, in various parts of the disk, added 
nothing to our knowledge beyond the fact of their pre- 
sence. The abnormal flattenings of the limb which have 
sometimes been noticed on the Np of a satellite, 
or even without it, seem to be of an illusory nature. 
And yet nothing should pass without attention. 

Few things in this wonderful planet are more striking 
than the sin and beautiful colouring which occasion- 
ally adorns the disk. For a considerable season nothing 
beyond some feeble tinge may be made ont, especially in 
the equatorial zone ; then again we shall find purple, 
brown, greenish yellow, orange, and rosy tints marking 
out the surface with delicate but unmistakable variety. 
The darker the grey of the belts, the more apt it is to 
show a slaty purple hue; the polar regions sometimes, as 
at present, differ slightly in tint, so that temperature 
does not seem to be connected with it. The rosy spot of 
the present season south of the equatorial zone has natu- 
rally attracted much attention, and will of course be care- 
fully watched. But as yet the origin of such varieties 
of colour sets conjecture at defiance. To depict these 
many changes both of form and hue will always be an 

‘interesting occupation, though it is never likely to have 
any more definite result than to deepen our sense of the 

* wonders of cieation, and our reverence for its First Great 
Cause. ` 

One caution may be permitted here. It would be vi 
desirable for those who attempt to delineate this m d 
ficent planet that they should make themselves familiar 
with the pereo. of a globe. The telescopic image has 
so precisely the aspect of a flat disk that it requires some 
mental effort to realise the fact that we are garing on a 

ball; and unless this is carefully borne 1n mind our 
wings will and must be urfsatisfactory. * Especially it 
is perhaps seldom imagined how very little we know of 
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the Polar regions, from an obliqueness of presentation 
amounting to virtual and unbroken concealment, From 
the analogy of Saturn we may infer that the poles of 
Jupiter present no remarkable feature; but it must ever 
remain a mêre conjecture to all future generations. 

It scarcely to be mentioned that no circular 
representation of the disk can ever give a resemblance 
tolerable to an experienced eye. An elliptical outline, 
prorok Da poe oe is too striking a 
characteristic not to affect materially the faithfulness of 
the picture. 

Something remains to be said as to the beautiful retinue 
which attends on this leader of the planetary system and 
whose tual change of configuration is ever a source 
of fresh interest. In some ee they are subjects 
only for the finest telescopes, in others a véry slight optical 
power can deal with them. The true dimensions of those 
minute disks are, perhaps, as fairly known as can be 
expected from measures of such difficulty ; but the sub- 
ject of their numerous changes of bnlilancy, though 
frequently treated, cannot be said to be fairly exhausted. 
That dui changes exist, and to an ertent easily recog- 
nised in very moderate telescopes, is undeniable; and 
were they constant for the same orbital positions, they 
would find ready explanation in the very natural] supposi- 
tion that they rotate like our own satellite, each on his 
own axis, in the same time that they complete their 
monthly period. But this idea, though it approved itself 
to Herschel I. and Schróter, is found inconsistent with 
observation, which shows the changes to be too irregular 
in their returns ; and we can only infer, what, indeed, has 
been actually shown by good instruments, both in front of 
and outside of the face of the primary, the variable 
darkening of portions of their disks, a result which, 
interpret it how we may, by atmospheric change, or un- 
symmetric rotation, or a combination of both (and na 
other supposition seems to occur), removes those little 
bodies still further from our analogies. There is no more 
resemblance between these satellites and our moon than 
there is between the primaries on which they respectively 
attend. 

We must postpone our remarks on Saturn and Mars te 
a future opportunity. . 

T. W. WEBB 





NORDENSKJOLD'S ARCTIC VOYAGES! 


I? is fifteen months, our readers will remember, since 
Prof Nordenskjold left Hammerfest in the Vega 
to prove that, if taken at the proper time, the North- 
East Passage is perfectly practi And the result ' 
has proved that he was right to within a day or 
two. Nearly a year ago he. had practically accom- 
plished the passage, and was only overtaken by the ice 
just as he was about to emerge into the Pacific. We 
know already that during their year's enforced imprison- 
ment in the ice to the east of Serdze Kamen, Prof. 
Nordenskjbld nnd his accomplished and well-selected 
staff have made tke best possible use of their time. We 
have already, on sev occasions, briefly referred to 
some of the valuable results obtained in various depart- 
ments of science, and the full narrative of the expeditior 
will be looked for with impatience. We hope that it wi? 
be given to the world with the least possible delay after 
the leader’s retugn to his home in Stockholm. Meantime 
we are concerned, not with this culmination of a long 
series of expeditions in the "Arctic waters to the north of 
the Old Continent, but with the exploring work of its 
leader during the previous twenty years. Mr. Leslie has 
done good service in wading through the voluminous 
Mterature of Nerdenskjóld's various expeditions, and 
culling from it the material wherewith to compile a. 


1“ Tha Arctic Voyages of Adolf Enk Nordenskjold, 1858-1879." — With. 
(London: Macmillan and Co., 1879.) 
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volume of uine interest and of much scientific value, 
well provi with maps, and rendered attractive by 
numerous illustrations. : : 
- Mr. Leslie gives a imi account of the life of 
his hero, mostly in latter’s own words, and this is 
perhaps the most interesting part of the volume. Many 
of our readers do not need to be told that Prof. Norden- 
skjöld is a remarkable man, altogether apart from the 
long series of explorations in which he has done so much 
* for a scientific dur eder of the Arctic regions. Nor- 
denskj5ld is a native of Finland, having been born in 
1832, the descendant of an old family of good position. 
His father was chief of the Mining D t of Fin- 
land, and a well-known naturalist. Other members of 
this family were,eminent in various de ts of lite- 
rature and science, and the grandfather, Col, Norden- 
öld, built a Pedia residence at Furgord, where stores 
natural history have been collected. Here young 
Nordenskjold was brought up, and while yet a boy was 
an an collector Pa is and insects, and was 
permitted to accompany his father on his tours, acquirin 
thus earl the keen sys of the uninevalogint, “Aber kiani 
ing the ymnasium of Bergo for some time— 
. “ Nordenskjöld entered the University of Helsingfors 
in 1849, devoting himself chiefly to the study of chemistry, 


n history, mathematics, physics, and above all, of 
mineral and ME dy before I became a 
student,’ he writes, ‘I been allowed to accompany 
my father in mi 


ical excursions, and had i Aen 
from him skill in recognising and gre de and 


inthe use of the blowpipe, which he, be & pupil of 
Gahn and Perels handled with a masterly skill un- 
known to most of the chemists of the t day. I 


"now undertook the charge of the rich mineral collection 
at Frugord, and gr during the vacations, made 
excursions to Pitkeranta, Tammela, Pargas, and others of 
Finland’s interesting mineral localities. By practice Į 
thus acquired a keen and certain eye for recognising 
minerals, which has been of ‘great service to me in the 
path of life I afterwards, followed.’ 

“After passing his candidate examination in 1853 
Nordenskjold accompanied his father on a mineralogical 
tour to Ural, devoting most of his attention to Demidoff’s 


zeal, and wrote as my dissertation for the degree of 
Licentiate a paper “On the Crystalline Forms of Graphite 
and Chondrodite,” which was discussed under the presi- 
dency of Prof. Arppe on February 28, 1855. The fol 
lowing summer I was employed on a work of somewhat 
er extent— A Description of the Minerals found in 
inland,” which was published the same autumn. Various 


short in mi and molecular were 
printed in “ Acta Societatis scientiarum Fennia ;" I also 
published, along with Dr. E, Nylander, “The Mollusca 


. NardenskjSid did not, however, long enjoy these, his 
first paid appointments. Finland has never taken kindly 
to her severance from Sweden and her attachment as a 
pone to Russia. Nordenskjold naturally had a great 

ve for Sweden, and on one or two occgsions gave cœ 
nn to his feelings in speeches at social gatherings. 

hese expressions were’ certainly not uve of any- 
thing like disloyalty to Russia, but shortsighted 


vernor of the time magnified them into M like 
igh treason. The result was that Nordenskjöld left 
Finland in 1857 and took up his residence in Stockholm ; 
since then he has besn to all intents and purposes a sub- 
ject of the Swedish, Government, and has risen in his 
adopted country to high honours. Shortly after his arrival 
he was appointed assistant to the celebrated mineralogist, 
Mosander, and in December, 1858, on the death of the 
latter, succeeded him as Professor and Intendant of the 


Mineralogical Department at the Riks-Museum of C - 
hagen. re this he had travelled and stu in 
various of Europe, especially in Berlin, had visited 
the Ural Mountains, and explored part of Finland. Since 


then he has more thoroughly explored Finland and visited 
many parts of the Scandinavian Peninsula, as a mine- 
ralogist. We need not remind our readers of the great 
amount of work done by Nordenskjöld, during the past 
twenty In mineralogical investigation ; hisresearches 
in this department have entitled him fo tale a high rank 
in his own department. . : 

As a scientific explorer, N j5ld is mainly known 
In connection with the work he has done in the five expe- 
ditions to Spitsbergen, of which he has been a member. 
These expeditions, it should be remembered, were not 
undertaken for the mere purpose of creating a sensation 

the foolhardy feat of attempting to reach the pole at 
hazards, Geographical discovery certainly formed a 
of the e of all the expeditions in which 
ordenskj&ld has been and on these occasions 
it was attempted to push-as north as was consistent 
with safety. In the expedition of 1 for example, the 
Sofía succeeded in sailing to 81? 42’ N. in 17° 30’ E. long., 
12 beyond Scoresby’s farthest ; and in the spring of 1873 
an attempt was e in man-drawn sledges ( -nine 
of the forty reindeer had bolted, and were never seen 
again) to beyond the Seven Islands, but the con- 
dition of the ice was such that Nordenskjóld prudently 
abstained from risking his men's lives. e vessels in 
which the various expeditions have sailed have been of 
very small tonnage, in one case only -264, but this 
Nordenskjöld considered an advantages pushin g through 
the drift-ice. The expenses of the expedition have 
always been moderate, pertly defrayed by Government, 
but mostly by private subscription; as our readers know, 
one of the most liberal supporters of Nor Jenskjdld’s 
exploring undertakings has been Mr. Oscar Dickson, the 
wealthy Gothenburg merchant, to whom Mr. Leslie's 
volumé is appropriately dedicated. The results obtained 
in these modest and inexpensive expeditions contrast 
strongly with those a Sud a 
ui expedition in the A/er# an iscovery. Om 
these Eins Nordenskjöld has been accompanied P 
a competent scientific staff, and the results obtained, bo 
in the natural hi and the physics of the Arctic region, 
have been of the im ce, By means of 
and other researches the Museum of Stockholm has 
now, probably, the richest collection in mineralogy in the 
wor ; 

On the first two expeditions to Spitrbergen, in which 

Nordenskjöld was 1858 and 1861 Be acted as 
logist under the 1 Otto Torrell, the head of the 
wedish Geological Survey. On the former of thesee 
several parts of the west coast were visited and explored. 
At Bell Sound, on the south-west of the main island * 
“ dredging was undertaken with abundant success, birds 
and mammalia were shot and prepared, a tertiary forma- 
tion containing fossil plants discovered, „and botanical 
collections ma icularly of mosses and lichens? 
“On July 6 th this an to sail northwards, 
but d and Lexi wipdi com them to seek the 
north harbour in the same fjord. There Nordenskjöld 
discovered thick vertical strata of limestone and siliceeus 
slates rich in fossils of thefenera Productus and Spirifer, 
and which therefore appeared to belong to the carboni- 
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fefous formatio: and found these strata overlain by other | flagstaff, which, however, was only the highest portion 


nearly horizontal beds belonging to the same tertiary | of 
formations with impressiorís of leaves as he had observed 
at Middle Hook." : : 


The-expedition of 1861 consi 
They. sail ri 
to the entrance.of .Hinlopen Strait, which divides the main 


of two tiny vessels. | Mount, &b 


Parry's flagstaff, and' the copper plate was cut away 
so that only a few small pieces remained under the heads 
of. the with which it had been fastened, -Hecla 
t 1,720 feet high, was ascended, and: from 


ght round the west and north coast | its top an extensive view was obtained of North-east: 


Land, which along the coast is very flat with rounded 


island ;front North-east Land, anchoring in Treurenberg | hills of. inconsiderable height, and.in thé interior is 


Tep Te Saree Toit: of Parry s famous sledge expe- |. covered with a continuous mow- 
on f 


off 1827. 
4 The Swedes 
bour, protected 


id a visit to Hecla Cove, Parry s har- | of Hecla Mount, and to 
m the north.by Cape Crozier with its | interior of which is also occupied by a similar unbroken, 
hill of quartzite. It was on this point that Parry and | snow-plateau. . In the nei U 
hia lieutenant, Croxier, carried: on their magnetic and | hyperite were found 
astronomical observations, and on this height they erected | rock contains the 

a flagstaff with a copper plate bearing an inscription to.| ties which appeared in the magr 


plain of: about the samé - 
t above the sea than the top 
e south of Niew Vriesland, the 


or somewhat greater hei 


ood large masses of 
; and to the iron which the eruptive 
Swedes. attributed cettain irregulari 
ic obsérvations. In- 


preserve the: memory of'their visit, Here was found a ['teresting as was the discovery of ‘this-rock’ on the’ other 
if à : ; ` ; Be NE Die, My OF 


— 


side of the bay to the geologists, it was not so to the phy- 
sicists; who: found -that ‘all their magnetic -observations 
were affected by its presence."'. AC 
` During the weeks that elapsed from the imprisonment 
of the vessels. in Treurenberg Bay till their relesse;the 
ologists cartied on dredgings, the other members of the 
editioit were employed in copying charts, with'a-view, 
to ‘excursions, and in calculating observations ; ‘on 
board the- Æolus. meteorological observations were taken 
hóúrly + rieasurements were also made-of the tides. '' 
“ At length the ice broke up, and on Jüly 2 the ships! 
got out to sea accompanied by the Farn Mayen, a fishing 
vessel that had been imprisoned along with them- >~ ^ - ; 
“June is the spring month of Spitzbergen. “The sun 
rose higher and higher above the iron, and his rays 
were by no means less. The snow first -became 
set uud ater dee ed, and, disappeared, in- spots from 
the ground. On June 11 






-on Hecla 
' i number of-ghajs and on the 21st there were captured . 


Alearia fenfstrata, and the.| à variety : 
polar willows began to-open their buds; on June 22 the.| made, At several places-they found immense glaciers 










"uf 


of the Qld Workd. — — gom 
A AX i A ; s 
first ` ded: ‘flowers of Sarifraga oppositifolia were 
thered, - d ‘sigh that the midsummer sun had ‘at 
ength-won a victory over the northern winter, and on 
the.26th there were in. flower Draba alpina, C. f, 
Cardamine bellidifolia, and Saxifraga cernua, and here 


and there Oxyfia; and the willow, and se EA prec of 
July Cerastigss dipinwst.. Small Poduri h xl about in. 
-a lively-way‘among the snow. By June 7 there were seen 
ount, more than 1,500 feet above’ the sea, a 


near /Eolus's cross Diptera, which, however, were unable 
to raise tbeir.wings to a higher flight than a foot or two 
from the groundz Small spiders and a kind of worm, 
-liko our dew-worm, living in the-already thawed ground, 
were found here and there.” $ ; 

e After the icesbroke up Torell and Nordenskjold under- 
took 2 boat Journey down Hinlqpen Strait, during which 
of important data were obtained and ions 


> 
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with. the Gulf. Stream through the Atlantic, is found 


hot mty cn the coast of Norway; and bases ee 
found og North Spitzbergen, affords the most con 


one about seven. miles long, and standin gens out into the 
E with its persennienlar walls, > South -ot Wahlenberg’s 
a bed of Permian-fossils in abundance was met 

; these hus the DM en fossils can 





is Bi Land, the party “rowed 
Bong To thors to another moun 
‘which stron 
senbled ^ pela iiinga 
d. Wh ts E 
e, an its steep, and, 
ipeo a strongly Pin a roof.- 
Underlying the hyperite are horizontal ^. - 
lime- end sand-stone strata with nearly `“ > - 
giving the whole- mountain the appeat- 
ance of a regular colossal building... 
madebes Ince den Pied Ae cs 
made here, oe eee SCAM 
down the strait, Divi eni hours’ 
rowing were met by fast ice which 
obliged them toturn. They then rowed 
along the west side of the sound, taking 
an hour to pass a broad glacier, After 
it they came to another which lay like 
xa a Wwe wat ney 
cliff of hyperite, and accordin 
tumbled with its ice over the 
into the sea. The hyperite was found 
to be beautifully polished and marked, 
and here, as at several other i 
wero found many signs that the ice in 
former times had occupied a larger. 


Poe d Cape Fanshawe the Mr ec = 


passed the greatest auk fell a hal 
itherto seen. Here also was found, 
gang om te pea to n height oF noon 





E t pepe ilar Ld e Bean of Eniad lebixm (patural sim} 
ere split vertically into > 
like, upright " fuur- er t-sded columns, stan evidence that the Gulf Stream reaches this, high latitude. 
free or only connected wi th main rock by a smal After the retum from Hinlopen. Strait, Torell and 
comer, and sometimes crowned capitel- 


wise by a cm of aie 
limestone, ter passing Cape Fan- 
shawe the party next entered Lomme 
ee ee 
ound the cier yet 
seen on Deed, It is about ten Ee 
miles wide, and projects into the sound 
with a curved front. The stratification 
of une rei horizontal, At Shoal 
Point, at the entrance to Hinlopen MEE 
Strait, the ‘beach was Eaa rS 
covered with' an enormous mass of 
drift-yrood’ among: which are’ found B 
pieces of pumice-stone, birch- 
cork, poles, and floats from the od- PA 
den fisheries, with other things which 
had been" carried hither by currents $i 
from the south, The drift-wpod MON 
formed a broad line along the beach. | 
Farther up. was another line,: where 
the water d dee comes even | 


during spring sone " 
by a aor the navy 


S Hf wend wan tar older and undoes A A 
going decomposition; "While Torell- s% 
hes seaming Err he found oe 


: (09 
the West fas plot ace plant Extada gm, um, This bean, | Nordenskjöld explored a pai of the north coast of North 
TECH OS apwarda: ofan ache a half across, floats | East Land. ee D EE 











610 

Ss v 

Hinlopen Strait, where one of the vessels lay for some 
time, the ce between the marine fauna of East 
and West Spitzbergen was very striking. Here were 
found animals i exclusively to the fauna of 
Greenland, seen. y seldom or never on the west 
. coast. As an ple of the flora*to be found in Spitz- 


and of the th hness with which the expedition 
did its work, we quote the following passage from Mr. 
Leslie’s volume :— . 
“ After various excursions had been made the M. 

salled from the Norways on the 25th, and rx crie] 
Kobbe Bay and South Gat,the sound between Danes 
Island and the mainland, anchored in Magdalena Bay. 
Here, at a height of 2,300 feet above the sea, the following 
plants were found growing, C. Jenestrata, Ceras- 
tins alpinum, Lusuls hyperborea, and several saxi ; 
lower down, small soft tufts of the Arctic willow, Air 
difora, and several Out of the gravel there rose 
nearly & foot high here and there the uncommon 
Se Aieracifolia and Pedicularis hirsuta with its 
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bright red patches of the graceful Si/exe acaulis, of which, 
however, a flower here and there had begun to pale under 
the powerful rays of the sun, which had already caused 
several Drake and the here uncommon Arakis albis to 
to seei. High up on the fell grew the beautiful 
rigeron uni . By the side of the small streams 
that flowed from the top to the bottom of the mountain 
were mosses, Sazifraega rivularis, Stellaria eduardst, and 
two species of Poa., .It is remarkable that the on 
diminishes quite inconsiderably with the height re the _ 
sea, so that almost all the plants that near the beach 
thrive as wellat a height of 2,000 feet, -The cantinual 
sunlight and the insignificant difference in temperature 
are undoubtedly the causes of this. 

“The granite blocks and broken stones, of which 
is formed the peculiar beach by which fhe fells are here 
almost always separated from the sea, are quite concealed 
by the most luxuriant moss and lichen vegetation. The 
grey cov : Euri cguus i dou es for the, most part 
composed of lichens: Spherophoron fragile and Cladonia 
gracilis, Siereocaulon paschale, Cairat tatiandios —Iceland 


E e h, 


= 


Dredging uoder the Ice in Winter 


moss—Bryopogon jubatum, Alectoria thulensis, Umbili- 
caria arctica, Solorina crocea and many others; and 
among mosses of Racomitrium lanuginosum, with stalks 
nine inches long, Liu big rhaptocarpa, Gyinno- 
mitria and Brya, Polytrichum alpi and Dicranum 
Juscescens, &c. While the sloop lay in Magdalena Bay 
Cape Mitre was visited, a promontory which Scoresby 
ascended one of the few times he landed on Spitzbergen. 
When hé had reached the summit, he was obliged to sit 
astride the ridge in order to keep his place. On July 31 
9 the Magdalena put to sea, and the same day 
in Cross Bay. In this neighbourhood the first 
known fern on Spitzbergen was found—Cystopterts 
fragilis," 


. the neifhbourhood of King's Bay, was found a seam of 

: coal, together with impressions of Jeaves and. other 
a — of plants, showing that there was a period in the develop- 
ment of the glob per i ee compose ], it 
yould appear, chiefly of broad- trees, resembling 
maples, everywhere covereg tho end mountain- 

ced sid age pepsin y filled with thick 


ice, the Arctic willow, creeping inch high along 


the ground, is the only representative of plants of the 
nature of trees. 


Thus sailing from one point to another,’ ing boat 
and land excursions, dredging and collecting plants, 
animals ils, and minerals, and studying ice other 


physical conditions, the members of the expedition carried 
on their work, returning only when the ice threatened to 
lock them in for the winter. This is a fair example of 
the methods and ‘results of the various expeditions in 


which Nordenskjold has been en: ee 
In the third expédition to Spitz in whic 
Nordenskjöld was engaged, that of 1864, Diosc was 
leader. The wessel was an old but 8trongly-built gun- 
boat, the Axel] Thordsen, of 264 tons, part of the object 
of the expedition being to complete the preliminary 


parts | survey to ascertain the possibility of measuring an arc of 


the meridian. On this occasion the expedition succeeded 
in landing on Bear Island, but on a subsequent expedition 
it was explored for five days. On the visit of 1864 
Nordenskjöld inserted a water-mark at the Burgomaster 
Port, to register the rise of the which is going on in 
Spitzbergen as in other Arctic lan After attempting 
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Stor Fjord, the expedition made for Ice Fj 
its east end, sends off three branches, A examina- 
tion was made of several of the coast of this fjord, 
and in the neighbourhood of the North Fjord Norden- 
skjdid collected a large number of triassic fo among 
them large nautilus-like shells and fragments of bones, 
some of which were thought to have been four feet lon 
belonging to crocodile-like animals, While in Ice Fjore, 
the ition met with Mr. Birkbeck’s yacht Sultana, 
“a beautiful but fragile nutshell" having among others 
on board, Prof. Newton. Here also a water-mark was 
fixed. After leaving Ice Fjord, the Axel Thordser suc- 
ceeded in reaching Stans Fo d,a large island to the 
south-east of the main island, having on its south the 
Thousand Islands. 

* Fortunately it appeared that the discouraging descri 
tions of the fogs ailing here are properly applicable 
to the Thousand Islands, comparatively weather, on 
the contrary, being common in the inner bet of the 
fjord. Bos as at many other places on Spitzbergen, 
- may be found cloudless skies and sunshine, while an im- 
poe fog lies at the mouth. The cause of this is to 

sought for in the course of the marine currents. While 
an arm of the Gulf Stream, as the masses of drift-wood 
heaped up at South Cape and the Thousand Islands 
show, at least-during a portion of the den flows past the 
southern part of West Spitzbergen and Stans Foreland, it 
is the Arctic current entering from Helis Sound and 
Walter Thymen's Strait, which principally prevails in the 
interior of Stor Fjord. There is, therefore, no drift-wood 
to be met with on the shores of this fjord,'on which 
account it is necessary on boat voyages to carry a supply 
of fuel. During boat voyages along the north coast of 
Spitzbergen one may, on the contrary, nearly always 
reckon on finding in the neighbourhood of the resting- 
place dry and excellent material even for a large log fire." 

The west coast of Stor Fjord is occupied by enormous 
glaciers, which go down to the sea and are only inter- 
rupted by black, often conically-shaped mountain tops. 
On the east coast, on the contrary, between Whales’ 
Point and Helis Sound, there is only a single consider- 
able glacier, the coast being formed of a continuous rocky 
wall, which rises almost directly from the sea to a snow- 
free platean of about 1,000 feet in height. At the foot of 
this wall there are here and there grassy slopes, which 
form the finest reindeer grounds on Spitzbergen. The 
west coast both of Stans Foreland and of Barents Land 
was examined as far north as the extremity of the fjord, 
In connection with this part of the ition’s work, 
some interesting remarks are made on the character of 
the Spitzbergen glaciers :— 

x icebergs are spoken of in the region of Spitz- 
bergen, it ought to be remembered that what is meant 
is large blocks of ice which fall down from the perpen- 
dicular sea faces of the glaciers. Though these blocks 
are often exceedingly large, they cannot in any way be 
compared with the icebergs in the Greenland waters, 
which are said to reach a height of 1,000 feet. The 

laciers on Greenland near the sea are indeed higher 
n on Spitzb but this dissimilarity is not suffi- 
ciently great to explain the great difference in the dimen- 
sions of the glaciers at the two places, There is great 
probability in Prof. Edlund’s hypothesis that the 
icebergs are formed by blocks of icd falling down from a 
glacier coming in contact in their lower parts with an 
over-cooled stratum of water which, as is well known, in 
contact with actual ice immediately assumes the solid 
form. For any such over-cooled stratum of water can, on 
account of the Gulf Stream, only exceptionally occur on 
the coasts of Spitrbergen, while the contrary is the case 
in the waters of Greenland, which are taken up almost 
exclusively by the Arctic current. The ice*seeds which 
have fallen from the glaciers thus find only at Greenland 
a suitable soil for their further development, only there 


which, at | do they grow to enormous ice-masses, 


which are so often 
the cause of the navigator's astonishment and alarm." 


(To be continued) 


HERING S THEORY OF THE VISION OF 
LIGHT AND COLOURS 


FEW. ago Herr Ewald Hering, Professor of 
Physi at e, communicated to the Imperial 
Academy of Sciences at Vienna a series of six papers 
propounding a new explanation of the physiology of 


vision, so far as concerns the perception of light and 
colour. The papers were subsequently collected and 
published in a form, and have had a wide 
circulation. The author is well known by his researches 
on various ‘physiological subjects, and has long devoted 
attention specially to the phenomena of vision, many of 
his views having discussed at much length in Helm- 
holtx’s “Handbook of Physiological Optics," published, 
cis 1655 und ee. a "T 

¢ principles developed in the pod on hava 
rA Bug dE. on ihe 4 ontinent, and, it is 
believed, have been thought well of by many competent 
authorities, So- far as 1 know, pon no scent 
of them, beyond meagre notices a few lines, has . 

t been made accessible to English readers. It is 
highly desirable, both for the reputation of the author and 
for the information of those of our countrymen who ars 
interested in the subject, that this want should be supplied, 
and I propose.now to offer to the readers of NATURE 
an abstract of Prof. Hering’s theory, sufficiently explicit 
to enable its general nature to be understood, but at the 
same time not so full as to supersede reference to the 
work itself by those who desire to appreciate the reasoning 
more thoroughly. 

The theory of the perception of light and colours at 
present best known and most generally adopted, is the 
one formed on the views of Thomas Young, and further 
elaborated by Helmholtz in his great optical work—hence 
called the Young-Helmholtz theary. at which Hering 
proposes to substitute for it may rather be considered as 
an extension and an improvement than an opposing 
theory, inasmuch as its chief aim is, by the introduction ot 
additional elements, to account for phenomena which, 
according to the previous hypotheses, are left obscure, or 
receive insufficient explanations. This consideration will 
insure for the theory a more favourable reception than 
if its object were completely to overturn received ideas. 
It is not, however, intended here to offer any discussion 
of the theory; we have only to state what its general 
features are. 


In the first place, it should be explained that the theory 
is developed chiefly in regard to the vision of black and 
white, and their mixture, gray. The subject of colour is 
introduced afterwards, following out the same principles. 
The reasoning is founded for the most part on a class 
of visual phenomena of a subjective nature, such as the 
effect of contrasts, appearances after looking steadfastly at 
objects, and so on, These phenomena have long been 
considered important in regard to the theory of vision, 
and they are treated of by Helmholtz at much length. 
The author, however, contends that the endeavours made 
to explain them have been hitherto imperfect, inasmuch 
as it has been necessary to call in for this purpose the 
aid of psychological considerations, such as the effect of 
imagination and other causes of deception. As he 
expresses it, on every other page of a professed treatise 
on physiological optics, one finds the mental is ou d 
dnvoked as a deus ex wiackind to explain any sort o - 


1“ Zur Lehre Lichtsinne." ipis Mitthedungen an dia kaiseri- 
in Wien. TU MM Henney IDEE As 


cul 
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and he considers that, when properly ab wee they 
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. He objects to this, alleging that these phenomena 
d to be capable of purely physiological explanations, 


afford the best means of determining tho true ter of 
light-vision. .  .. ‘ 

Acting on this idea, he devotes his first three papers to 
an examinatibn of these subjective phenomena, He 


- describes a series of experiments of great Sc. illur 
e foun 


trating the varlous points of importance, and ! 2 
upon them, as he goes on, ac of reasóning which 


leads up eventually to the statement of his doctrine. 
It wil be necessary briefly to notice this introductory 
matter. » 


"The first paper treats of what the author calls “ Succes- 
sive Light-Induction,? which he illustrates in several 
different ways. 

If you look steadfastly for, say, fifteen seconds toa minute, 
at the centre of & small white circular disk, laid on a large 
black ground (white paper on dull black velvet is best), then, 
closing and covering the you will soon ive & 
negative after-image (/Vackóild) of what you have seen. 
The disk pricier pia dad dark, generally much darker 
than the general vi area, will be yd defined, 
but it be surrounded by a peculiar “ light-space 
(Lichthof), brightest close to the disk, and becoming 
grad darker as it recedes, until it fades into the 

eneral dark area atound. The Appendice is that of a 
halos Or iors exactly that of sun during a total 
hy re where the intensely black circle is seen surrounded 
by the corona. 


This phenomenon is usually explained as follows :— 
There is a certain internal light-stimulus which acts when 
the eyes are closed ; but the part of the retina which has 
been exposed to the bright light from the disk has become 
fatigued thereby and is sensitive to the internal light- 


stimulus than the parts around ; so that the fatigued circle 
appears darker than elsewhere. This explanation, which 
i so far as the 


is purely physiological, answers very w 
disk 


is concerned, but it gives no account of the sur- 
raun ling light-space, for which the psychical deus ex 


is called in tit being asserted that the halo is 
only a mental delusion cased by the contrast between 
the dark circle and the less dark space around, The 
author objects altogether to the sufficiency of this sugges- 
tion, and has devised an experiment to show that the 
appearance of the light-space is a real and not an 
imaginary one. 

He proves that when the light-spaces of two neighbour- 
ing dark negative after-images are su sed, they cause 
an increase of brightness. To show this, cut out two 
squares of white papar and place them side by side on 
the black ground, leaving a small interval between them. 
Observe t as before, fixing the sh steadfastly on a 
point in the black interval. In the -image it will be 
noticed that the narrow intervening strip is much brighter 
than the space around the other three sides of each 

uare, showing the effect of the superposition in that 
place of the two light-spaces together. 

For a further study, examine the negative after-image 
of a' narrow strip of black paper laid on à white 
ground; „and direct attention first to the absence of 
any darkening of the general ground close to the 
strip (which ought to result if it were merely the impres- 
sion of contrast), and, secondly, to the intensity of the 
brightness of the image of the strip itself. Lastly, to 
prove that this brightness is far er than can be due 
tq the self-Working ia p bue of the retina, an 
ingenious experiment is shown (easy to out, but 
somewhat lengthy to describe), by Which i objective test 
of the stren of the illumination can be made. The 
pegative light after-image of a black stripe is found, by 
direct comparison, to be ngach brighteg than a certain 
amount of objective light thrown on a fresh and unused 


pu of the field of vision, proving, therefore, that the 
ormer must be due to something more than the mere 
unfatigued inner light of the retina. 

In concluding this paper the author gives some general 
conclusioas from these experiments. From an analogy 
with certain effects of colour, he names the light produced 
in the after-image, around a dark area, induced Aight, and 
the general effect successive light-t 7 is takes 
place on any of the retina where there has, in the 
object originally looked at, been a boundary between light 
and dark, the light part inducing an impression of light 
in the neighbouring part, so that when the eyes are shut 
the latter ap bright. The induced light is naturally 
most po in the immediate neighbourhood .of the 
boundary, and diminishes as the distance from this in- 
ora cm it fades into the general aspect of the visual 
field. e author draws two important conclusions from 
this part of the investigation: (1) that the activity of one 

of the retina corresponds with that of others, the 
usual idea of the independence of each part being untrue; 
(2) that the so-called independent or inner light of the 
retina is capable, within certain physiological limits, of 
being considerably increased in intensity. The pheno- 
mena of light-induction are subsequently examined more 
fully from a more general point of view; in the meantime . 
it is considered as sufficiently shown that the ordinary 
fatigue theory is not sufficient to explain the appearances 
observed. 


The second memoiris on* Simultaneous Light-Contrast." 


The author begins with the simplest example :—If a strip 
of gray paper 1s EE alternately against a black and a 
white , in the former case it will appear. much 


lighter than in the latter. The psychical theory explains 
this as a false mental judgment, assuming that the abso- 
lute sensation conveyed by the gray paper to the eye is 
the same in both cases The author controverts this 
insisting that the impression is, as a matter of reality and 
not of imagination, different in the two cases, which he 
proves by the following experiment :—Make a ground half 
white and half bleck, ue two narrow strips of the same 
gray paper parallel to other and a short distance 
Rem one on-each half of the ground. The one on the 
white ground will look so much darker than the other, 
that a new-comer would scarcely believe they were both 
the same shade. Now fix the eyes for half a minute or 
a minute intently on a point midway between the strips; 
then close and darken the eyes and observe the after- 
ima, The difference in luminosity of the two strips 
will be even greater than the a nt difference of shade 
in the original. And as this after-image cannot recognise 
any matter of judgment, but only faithfully records the 
actual state of the retina, it proves that the difference in 
ep Served yes d and not hee erat and the 
inapplicability of the false-ju ent-by-contrast explana- 
on ks meni by the fact t the difference between 
the two strips will often remain after the background, 
forming the contrast, has disappeared. 

The author then. goes on to give his m EP of . 
simultaneous contrast, namely, that the eg: tion 
of any part of the retina depends not only on tlisesti- 
nation of that part, but also on the tlhuntination of other 

Joining. He adds that as in modern physiology 
t is customary to explain the varying strength of reaction 
consequent on a orm stimulus, as. varying excifability, 
(Erregbarkeif}, it may be said that here the effect of 
contrast is due to the fact that the excitability, and 
consequently the excitement, of one part of the retina is a 
function of the contemporary illumination of the whole. 
retina, or at least of the immediately around. 

The next is to point out the. connection that exists 
between the “effect of contrast treated of here, and the 
light-induction described under the former head. The 
phenomena of successive light-induction showed that a part 
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of the retina illuminated either not at.all or faintly, 
but whose immediate nelghbourhood was brightly illumi- 
nated, gave, in the negative after-image, a much stronger 
brightness than one, the neighbourhood of which was not 
60 inated, The phenomena of contrast shew, on the 
other hand, that the Rent perpin of a weakly ilumin- 
ated of the retira is diminished when its surrounding 
part is beightly illuminated. Thus the lowering-of the 
perception of brightness (or excitement) driag the obser- 
vation of an object, corresponds to raising of this 
eoe in the affer-isiage, so. that the successive 
ight-Induction appears as the opposite or reversal 
( aig) of the simultaneous contrast-action. And 
the latter may be denoted as a simultaneous negative 
pri puc re; imagin internal ‘causal 
t is, to e an ‘cau 

i both phen and to consider the 
lowering of the light-perception (excitability) which takes 
place during the contrast, as the cause of the raising of 
the perception which takes place 


The third memoir treats of “ Simultaneous Light-Induc- 
tion" and “Successive Contrast" To illustrate the 


b 
time yon will see that the originally deep b 
to lighten into gray; the htenin fs 
close to the division line, and 
but after sufficiently long observation it will extend more 
or less over the whole black field. A contrary effect 
takes was but less prominently, in the other half, the 
white darkening in & e itas s ME 
This appearance is usually exp in ollowing 
half physiological, half psychological way. From the 
increasing fatigue of the retina, the white sensation 
gradually weaker, and, as a consequence of this, 
the contrast action the white and the black 
becomes weaker, and the latter a Bebe through 
ine rime false judgment invoked to explain contrasts 


generally. 
To show the insufüciency of this explanation the 
following experiment is osed, Put a strip of black 


velvet on a white well lighted by a flame; 
after observing it eadtasiie fora time gradually 4 diminish 
the light, and it will be seen that the ae 
brighter, and the white ground darker, until at length the 
former appears actually AgAter than the latter. If the 
explanation is applied to this it must be assumed that the 
fati ina “has 
Im- 

light of 
very small intensity, or in other w that the power of 
the retina is so crippled that a.moderate light is no longer 
able to produce an impression equal to the inner self- 
illumination of the i organ. This can be also 
shown by another trial which is described. í 

A er experiment enables a direct com on to be 
made, Inthe middle of a broad white stripe laid on a 
black gro cut a longitudinal opening ; this will show 
an internal Stripe, Surroun by a white surface 
which is again surrounded by a black ground: then fix the 
eyes on the middle of the figure, and, after observing some 
time, gradually reduce the light. It will soon be found that 
the black internal stripe ap hier than the external 
black ground, althoug’ both are objectively equally dark, 
and the parts of the retina brought into action are, as it 
. is said, equally free from fatigue. 

The es consequent on the reduction of the illu- 
mination show that the simultaneous light-induction 
passes over into the successive, the latter being, indeed, 
only a more clearly manifested continuation of the former. 

"The connection of the three phenomena Aitherto 
of may be illustrated simply as follows :—When you first 
observe a line of division between dark and light, the 


perature: 
treated®| from which he concluded that these fluctuations 





Lastly, 
close and darken the eren ma this brightened space con- 
tinues a long time visible in the after-image, This is 
successive light-tnduction, 

The last*of the subjective phenomena treated of by the 
author he calls “Successive Light Contrast" It differs 
‘from the three last mentioned in that, while they all refer 
to the comparison of one visual space with another close 
adjoining, this refers to a comparison of the impressions 
derived from the same space at two successive times. 
The simplest example is as follows :—Put a strip of white ~ 
paper on a black pu and observe it steadfastly for a. 
time ; then let it sudden! removed, ing the eyes, 
fixed on the same spot. A pesale afer: wilL 
result, of a changeable character, but showing generally 
a space corresponding to the paper, much darker than the 

dark ground. This is ing; an inex- 
perienced observer will be loth to believe that he can see 
an darker than the blackest velvet; but there can 
be no mistake about the impression conveyed. The usual 
explanation.of this is that the part of the retina stimu- 
lated by the white paper is ag ag bun than the rest, 
and therefore, after, it is is sensitive to the 
faint light gi off by the black ground, making It thus 
appear fainter. , The author fees this explanation 
insufficient, as itis inconsistent with many of the changing 
phases observed in the after-image; and he descri 
several other eu i to; s this view. He 
ints out that the “successive t-induction," before 
: described, may play an important part in these pheno- 
mena, but he does not attempt here to give any complete 
anation of them. : 

t is pointed out at the close of this part of the subject 
that many of the ents may be made with colours, 
instead of with simple light and shade, it being under- 
stood that black and white hold the same relation to each 
other, for this purpose, as blue and yellow, or red and 
green. : 


WILLIAM POLE 
(To be continued.) 


ALFRED HENRY GARROD 


[7 has seldom been our.lot to have to record the pre- 

miature close of & career so full of promise as that 
which ended with the death of Alfred Henry Garrod, athis 
father's house in Harley Street, on Friday last, October 
17. The son of an eminent physician, Dr. Alfred Barin 
Garrod, F.R.S., he was born in London on May 18, 184G 
received a medical education gt King’s res London, 
and in 1868 entered St. John’s College, dge. He 
graduated (B.A.) in 1871, taking the e ds in the 
naturalscience tripos. In:due course he took his M.A. 
degree, and was elected a Fellow of his ge ke 1873. 
His earliest scientifc predilections were chiefiy for 
mathematics and physics,and the knowledge of these sub- 
jects which he acq when a student tvas of great value 
to him in his biological researches. The mechanics of 
physiology.was the subject to which he first fumed his * 
attention as a scientific investigator, and, while still an e 
undergraduate, he communicated a a on the cause 
Fourmal of Anatomy (voli, 1859). Aboot the meme 

of Anatomy (vol. iii, 1869). t the same 

time he sent to the Royal Ses dte results of an ine 
teresting series of 


of the human body while at rest, 


result from ons in amount of blood exposed E 
the surface to the influence of- absorbing and conducting. 
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Society and in the Journal of 


y icon eps the R 
Anatomy wed, g the result of observations upon 
the circulation of the blood, conducted with great ingenti 
by means of the sphygmograph, aided by various modifi- 
cations and improvements u the original instrument 
due to his inventive and mechanical skill It is, indeed 
probable that physlology is the subject to which he would 
most willingly have devoted his attention hàd not his 
energies been turned to the pursuit of morphology by his 
receiving the appointment, in January, 1872, of Sector 
to the Zoological Society. This appointment is one which, 
perhaps more than any now existing, comes near to an 
ideal endowment of research. An unlimited amount of 
new material is placed in the hands of its occupant 
there are no duties beyond those of making and 
recording original observations, and ample facilities 
are given for the publication and illustration of all 
the observations made. To the efficient performance 
of the duties of this office Mr. Garrod applied him- 
self with great energy and zeal, as testi by his 
numerous contributions upon the comparative anatomy of 
the vertebrate animals, which have enriched the publica- 
tions of the Society, from tho date of his appointment to 
the present time. He devoted great attention to the 
anatomy of birds, hitherto too much neglected, and his 
observations upon their myology and visceral anatomy 
were beginning to throw some et upon the very difficult 
and obscure subject of the mutual ides of the mem- 
bers of this class, The curious and most unexpected 
variations in structure often revealed in the dissection of 
species thonght to be closely allied, soon convinced him 
of the necessity of far more extended and minute observa- 
tions than had previously been made, and those who 
closely watched his mark and knew that besides the 
observations he had had time to complete and publish, 
he had already accumulated a vast mass of facts, partly in 
notes and drawings and partly in the stores of hismemory, 
A most keenly how much has been lost by his early 
th, 

Hıs eagerness in acquiring knowledge was only 
equalled by his activity in imparting it to others, and he 
had a remarkably easy and lucid method of laining, 
even to an uuinstructed audience, difficult problems of 
physiology or anatomy. With the black-board or some 
ingeniously contrived diagram or mechanical illustration 
he was never at a loss to make his hearers comprehen 
his meaning. These great and varied powers probabl 
tempted him to overtask his strength. Not content wit 
his work at the cole Society, he sought for and 
obtained the Professorship of Zoology and Comparative 
Anatomy at King’s College, in 1874, and the Fullerian 
Professorship of Physiology at the Royal Institution’ in 
1876. He was also appointed one of the Examiners in 
the Natural Science Tripos at Cambridge in 1875, and 
was for several a constant contributor to this journal. 
In 1876, when he had but just completed his thirtieth year, 
he was elected a Fellow of the Royal Society. 

In the..simple and single-hearted devotion to the 
sciences he cultivated, he was without a pditicle of 
jealousy or mistrust of others, but was always anxious to 

* assist thos who were working in the same direction, and 
e his room at the Zoological Gardens was gradually be- 
coming the proftable resort of many of the younger 
workers at comparative anatomy, who were encouraged in 
their labours by his advice and example. 
e Up to little more than a year ago he was apparently 
in the enjoyment of vigorous heat, but symptoms of the 
insidious disease, phthisis, which terminated his existence, 
then for-the first time showed themselves. Through the 
gradual decline of his powers, and amid considerable suf- 
efing, borne with the greatesgpatience and calmness, he 
contmued to the last to spend all his remaming strength 





* JOHN MIERS, F.R.S. 


THIS well-known botanist, whose death took place on 
the 17th inst., was born in London on August 25, 
1789, of Yorkshire parents. After leaving school he 
devoted his time to the study of mineralogy and che- 
mistry, in which latter science he made a series of 
important researches, but it was only subsequently during 
his long residence in South America that he acquired his 
taste for botanical knowledge, and by making dissections 
and drawings of plants he became a botanist. In 1825 
he paid a short visit to England and then published his 
“ Travels in Chili and La Plata," In Brazil, where he 
subsequently resided eight engaged in his profes- 
sional engineering labours, he made extensive collections 
of plants and insects, After his return to England he was. 
elected a Fellow of the Linnean Society in 1839 and a 
Fellow of the Royal Society in 1843, acting for a time on 
the Council of both societies. He contributed many 
papers of interest to the Linnean Society, and published 
the “ Illustrations’ and the “ Contributions’ to South 
American Botany. He served on the jury of the Branlian 
Section of the Exhibitions of 1862, and of 1867 of Paris, 
and for his labours the Emperor conferred on him the 
honour of Commander of the Order of the Rose. His 
real and energy in his pursuits were most untiring, and 
he only desisted from his labours when forced by failing 
health in July last, since which time he gradually became 
weaker, till death ended his life on the 17th inst. in the 
ninety-first of his age. It is understood that Mr. 
Miers has left his botanical collections to the British 
Museum. 

As a botanist, Mr. Miers was most painstaking and 
accurate in his investigation of details, His descriptions, 
and especially his original drawings, afford ample evidence 
of this. On the other hand, his estimate of the relative 
value of the details he elaborated with such zeal and care 
was often at fault. His observation was keen and accu- 
rate, but his judgment was less to pe relied on. It is on 
this account, probably, that multitudes of species and, 
in lesser numbers, genera, and even orders, proposed by, 
him, have not been generally accepted by his brother 
naturalists. Mr. Miers, we delere asi adopted evolu- 
tionary views, but remained a iever in the fixity of 
Mus types. What, however, is more remarkable is 
that to the last he disbelieved in the action of the pollen 
and of the pollen tube in the formation of the embryo 
plant. In this particular Mr. Miers probably stood alone 
among his fellows. 

But whatever difference of opinion may exist as to the 
value of his inferences, there can be none as to the 
laborious accuracy of his descriptions, the fidelity and 
beauty of his drawings S often spoiled in the reproduc- 
tion), and the generous kindliness of the man. 





NOTES 


M. RAOUL PICTET has been appointed Professor of Physics 
by the Council of State of Geneva, at the Univerxity of his 
native clty. 

M. KRANTZ the director of the Paris Exhibition of 1878, is. 
publishing the lectures delivered at the Trocadero. It will con- 
sist of no less than thirty-five thick 8vo volumes, five of which 
haye already gone throngh the press. 

AT the meeting on October 7 of the Manchester Literary and 
Philosophical Sariety, the president, Dr. Joule,” described a 
simple means for checking the oscillations of a telescope. It 
consisted of a leaden ring placed centrally about the axis of the 
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loe po RER one placed near the object-glass, the other near 
the eye-piece. Their united weights were only ong-quarter of 
that of the telescope tube, bat nevertheless they. diminished the 


time required for the cessation of seen eer 


it was before their application. 


file cases es en cin a ica ae Tas 
made on two semi-civilised monarchs, the recent barbarities of 
one of whom at least have proved him to be little better than a 
savage. The King of Burmah, the papers tell us, has recently 
ordered 2 wholesale importation of electric lighting apparatus; 
and from a note in the last number of Les Mondes we learn 
that the Shah of Persis. hes had the light introduced into 
Teheran, showing an intelligent interest in its, working under the 
directioa of a Frenchman, M, Fabius Boital, So pleased wes 
his Persian Majesty with the display that, Zes Mendes states, he 
4« decided on the creation of a palace of Industry, the construc- 
tion of which he has confided to M. Boita.” Let us hope that 
the Shah will continue in this laudable frame of mind, and be 
led on to introduce many of the other beneficial applications of 
acience into his ill-governed country. ] 

Mz. FRANCIS GALTON-has reprinted, with some additions, 
an abstract of his Royal Institution lecture on Generic Images. 
Appended are some interesting autotype illustrations showing 
the result of composite likenesses of Alexander the Great and 
Napoleon L, and the composite result of likenesses of six 
Roman ladies and of eighteen criminals, 


Mz. R. IRWIN Lyxcn, late of the Royal Gardens, Kew, has 
been appointed Curator of the Cambridge Botanic Garden, in 
place of the late Mr, Mudd. 


Tue following scientific missions have been authorised by the 
French Government for this, pear :—Ernst Chartre, of the Lyons 
Museum, is to carry out anthropological investigations in Kasan, 
the Caucasus, the Crimea, and Turkey ; Emil Rivière, prehistoric 
researches in the department of Alpes Maritimes; and Paul 
Sárda to investigate the geology of the soll of Japan, and visit 


DR, Kare Ross, 'the well-known ornithologist, has, in his 
serial Jus, issued a request to all sportsmen in Germany to abstain 
during the present shooting season from killmg heres and 
partridges, as he opines that in many places both kinds of game 
would be completely exterminated if his warning is not heeded, 
Sportmen in this country would perhaps also do well to give 
the subject some consideration, as there is no doubt that the two 
species named must have suffered considerably from the un- 
devoùrable westher which prersiled during the last speing and 
summer. . 

EARTHQUAKES are reported from Klagenfurt and Grofenstein 
in Carinthia, ‘At the former place a violent shock was felt on 
the 1st inst. at-ah, 20m. 25s. A.M, The phenomenon lasted for 
2-3 seconds, and was accompanied by loud subterranean 
rumbling. The direction in which it proceeded was north-north- 
east to south-south-west, At the latter place & shock was felt 
an the Ist inst, et ah. 5m. P.M., also aecompanied by a rumbling 
noise; direction, west to east. In the Chinese provinces of 
Shen-Si and Kan-Su earthquakes have quite recently caused 


much damaged. It would seem that the earthquake which 


occurred on Friday and Saturday, the roth and Irth inst., ex- 
tended over a far wider area than had at first been reported. 
Shocks of greater or less violence were felt not only all over 
Eastern Hungary, but throughout Transylvania, Serrie, Rou- 
manis, and even Besmarabis, The phenomenon manifested itself 
in Belgrade at half-past four in the afternoon of the roth, and 
fasted eight seconds, the direction of the motion being north- 


north-east. and souith-south-weat In Weisskirchen there were 
two violent shocks felt on Fridey afternoon about a quarter 
before five o'clock. Further shocks were experienced at half- 
past seven, and again on Saturday morning at a quarter to five, 
and all through the nighé alighter quakings and oscillations of 
the earth were constantly being repeated. A4arge number of 
chimneys were (thrown down, and a number of houses were 
Cricked and otherwise damaged at this place. From Temesvar 
itis reported thet a number of shocks, one rapidly succeeding 
the other, were felt, the ground oscillating under foot. The 
shocks in Karansebes were so violent as to dash plates and dishes 
from thetr shelves to the ground, while to people in the street the 
ground appeared to rock with an unsteady motion like that of a 
vessel on a rough sea. 


Wa have more than once remarked on the extreme incom- 
pleteness of the indices to that, most valuable journal the 
Quarterly Journal of Microscopical Science, The index to the 
new volume (xix.) is not even as complete as the table of con- 
tents. It is in the interest of both zoology and botany that 
we make these remarks, 


M. EDOUARD SARASIN has recently established a registering 
limnimeter, similar to those of MM. F. A. Forel and Th. 
Plantamour st Geneva, in a locality close to Vevey, near the 
eastern extremity of the Lake of Geneva, Several observations 
which he has made since the establishment of the Instrument 
fully confirm the results of the investigations of Forel on the 
state of permanent oscillation of the fluid mass, The times of 
maxims and minima of the height of the water coincide with 
those which are observed at Geneve, showing thelr predicted 
alternation, and following an analogous period of serenity eign 
minutes. 

TEX establishment of the electric light at the Brith Museum 
appears to have been successful. Eleven lights in all have been 
fitted up, and of these four are placed in the reading-room, four 
in other parts of the building, and three outzide it. The four in 
the reading-room are placed, one in the centre and three equi- 
distantly around it. They are supplied with continuous currents, 
each from its own Siemens dynamo-electric machine, Of the 
lights in other parts of the Museum, two are placed in the 
entrance-hall, one in the reading-room corridor, and one in the 
Greek gallery. In the courtyard in front of the building are two 
more hghts while another is placed in the rear, near to the 
engine and machine-house. These seven lights are supplied from 
one Siemens machine, producing an alternating or divided 
current, It will thus be seen that two different systems of electric 
lighting are employed, both, however, being on the Siemens 
principle—the four lights in the reading-room being ‘produced 
by continuous carrents, and calculated to be each equal to 4,000 
candles, the seven other lights, which are estimated at 400 
candles each, being produced by an alternating current, and 
being connected in ane circuit about 1,200 yards in length. 

THE Indian Museum will be finally closed to the public on 
Saturday. 


Tax laying of the new cable from Marseilles to Oran, in p 
Algeris, has been attended with several mischances, The 


operation hes been executed in a singular manner, The * 


Dacta laid down the land cable from Algiers and steamed to 
Marseilles, in order to begin the operation from France. The 
end of the land cable had been buoyed, but when the Daria. 
tried to pick it up to comnect it with the end coming ftom” 
France, it broke. The*Dacis and Charente tried to recover it 
with grapnels, but up to the present time without any other 
result than deteriorating the existing cable, which is now out of 
use; so that of having gwo cables, the capital of 

has none. Allthe messages were sent by the Bone line, which is 
encumbered by work, being mostly devoted to messages from 


* 
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Tunis and Tripoli; We. beliero the;cable has at last been 
successfully leid, 


In the note in NATURE, vol xx. p. 563, on the elevations 
attained by railways, mention je oniltted, Mr. D. Sharp writes 
us, of the Spanish lines which are so rfmarkable in this respect. 


The northern Hine is at tho sea-level at San Sebastian, but: 


attains a height of 614 metres, between Zumairaga and Alsasue ; 
after descending from this, an elevation of 934 metres is reached, 
between Briviesca and Burgos ; and after a long transit, 1,359:88 
metres (4,476 feet) is touched by the railway while traversing 
the Guadairama about thirty miles from Madrid. The line from 
Santander to Alar del Rey reaches an elevation of 984 metres in 
passing the Cantebrioan chain near Reinos, and in the distance 


of 33 kilometres between Barcena and Reinosa, mounts 560 
metres, The southern. line from Madrid to Cordova does not, 


reach such great elevations as the North Spanish Ines; never- 
theless, ‘in pasfing the Sierra Moreno, it attains the considerable 
altitude of 798 metres, or 2,630 English feet above the sea- 
level, - : 


IT is stated that the heavy rains in Assam have flooded part s 
of ‘the country and threaten sericus damage to tea prospects. 
Some of the gardens are reported to be looking very unhealthy 
and yellow. 


Her MaJEsTY'8 Consul at Panama reports that india-robber 
has dimost ceased to be an article of export from the isthmus, 
mainly in consequence of the great difficulty and expense of 
getting at the tees in the remote districts of the interior. Those 
nearer the coast have been destroyed by the wasteful system 
pursued by the natives in cutting down the trees to procure, 
the sap. 

THE German Society for Cultivation and Acclimatimtion of 
Birds will hold its fifth exhibition at Berlin on November 21-25 
next Cage-birds in the widest sense of the word, and park- 
birds generally will form the principal objects of the exhibition, 
-which will also include stuffed specimens, skeletons, skins, nests, 
and eggs, as well as all apparatus and paraphernalia applying to 
the object of the Society. Those of our readers interested in 
ornithology who wish for further particulars should apply to 
Herr H. Schmidt, 32, Lothringer-Strasse, Berlin, N. i 


AT Pritschaberg, near Nassenfus in Lower Carniola riore 
than’ 4,000 Roman copper coins have recently been found. Most 
of them were contained in an earthen jar and many others sur- 
rounded this; the whole.was imbedded in the ground close to a 
road and at a depth of only half a metre, The coins are toler- 
ably well preserved and date from the reign of the Emperor 
Severus (A.D, 193 to 211), Gallienus (254 to 268), Claudius (268. 
to 270), Aurelianus (270 to 275), Tacitus (275 to 276), and 
Probus (276 to 282). The greatest number date from the reigns 
of Amelianns and Probus. The jar and coins were ovidently 
buried during the reign of the latter, as not one coin dating from 
the reign of his successor Diocletian is amongst the number, 


IN a recent paper to the Berlin Academy, ‘on Progress in! 


e Knowledge of the Chemical Nature of Meteorites, Prof, Ram- 
^ melsberg~states that since he wrote in'1870 a paper on-the. 


Chemical Nature of Meteorites, more then twenty meteoric irons 
and about as many chondrites have been obtained and examined, 
besides some meteorites belonging to the more rare species ; and 


e he therefore thinks it desirable to make a fresh survey of the 


sufject. He adopts Prof, Roee's clamficstion. Among other 
-points noticed are the discussions relating to the iron masses of 
Ovifak, ‘The presence of nickel can no longer be regarded ak a 

mare sign of the meteoric nature of iron masses, The small 
‘group of pellasites has been ihereated. by onemew member, the. 
bronzite- ite of Ritterzgrün (found in 1833 and recognised. 


as a meteorite since 1861, but its true nature only determined 
lately by Weisbach and Cl, Winkler), Specially interesting is 
the occurrence of a white mineral (asmanite) consisting entirely 
of silicic agid; found in the Rittersgrün meteorite, as also in that 
of Breitenbach. . A second representative of the rare meteorites 
which are free- from metallic iron has been found in the Ibben- 
buhren stone (which contains Fe, 3Mg). The first was the stone of 
Manegaum, purely-bronrite, Recent researches on meteoric iron 
do not elucidate certkin chemical differences of physically distin- 
guithable parts, to which the earlier works of Reichenbach and 
Meunier referred ; nor is the nature of the crystalline combina- 
tion schrefbersite more exactly known. (For further details we 
must refer to tho Mosatsberichi. ) 


THROUGH a recent landslip at.the Salzberg, Hallsindt, a 
wooden structure was lald bare, in excavation of which were 
found a number of bones and tools, which appear to have be- 
longed to the period of Celtic interments ‘at the Salzberg. 
Among these objects was an implement (of unreoognisable 
nature) with a thick bine coating, which,.dn examination by 
Herr von Hochstetter, was found to be covellin or protogulphide 
of copper, the interlor being copper. The coat was 0°5 to 
I ctm. thick, and showed a composition of 32°81 per cent, sul- 
phur, and 64°45 per cent. copper. Its specific gravity was 
4' 611. Thé copper below presented a much-corroded surface, 
and In the hollows were spherules of arragonite about 2 mm, in 
diameter, The conditions of cating away of the copper and 
complete transformation of it into protosulphide of copper were 
furnished (says the author) in the burial-ground containing gyp- 
sum and greatly permeated with decaying animal and vegetable 
remains, From the gypenm and orgenic remains there would 
be formed abundant sulphide of calcium, which would cause 
transformation of the copper according to the formula— 

i Cu + SCa + CO, + O = SCu + CO,Ca, 
or - Cu + SCa + (CO, CaO + O = SCu + 2C0,Ca, 


“We receive from America details of the accident which ter- 
minated for this year the career of the New York captive balloon 
on August 16, the very day when the Paris ceptive balloon 
was torn to pieces bythe wind because it had not gas enough 
to sustain its spherical form. The New York belloon was 
sent up with two persons only as a trial, and rose to 800 feet 
when it burst. The two passengers were precipitated to the 
ground, but no harm was done to thém, the balloon having acted 
the pert of a parachute. The bursting’ was inevitable, the 
balloon having been started full of gas and the neck having been 
fastened with & rope. The rent extended from the top to the 
equator, , 

THE Times Paris correspondent states -that at Guimeny, 
Finistére, a cave 15 metres long by 4 wide has been discovered 
under a heap of rocks. One entrance faces the sea at a height 
of 4 metres, and the other the Jend,’so that it must have been 
well adapted for watch and defence, Below a layer of ashés 


-| arere found stones laid together, human bones, remains of funeral 


urns, evidently. Celtic, &iconsider&ble quantity of animal bones, 
some) ee Mg. UU tree nes 
and polished:porphyry hatchet, — . a 

We have received a pamphlet of fiftéen pages entitled “ Notes 
on the Flora of Hampshire,” "by F. Townsend, M.A, F.L.S, 
This consists y of two carefully drawn-up lists oc tables 
of plants.. The first list comprises plants found on the Hants , 
mainland but absent in'the Iale of Wight or in one or more of 
the adjacent counties of Wilts, Dorset, Sussex, Surrey,or Berks, 
The second list ls that of plants abéent op the mainland in Heats 
„but found in orfe or more of the counties refetted tg above. - By 
‘the first of thèse ‘lists Mr: Townend points: out V that of the 
seven floras enumerated those of Surrey and of Sussex more nedrly 
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approach that of Hants) the former possessing 176, the latter 
.174 of the 242 species found in Hants mainland but absent in 
one or more of the adjacent floras; the maritime or coast plants 
being deducted, in order to compare & county not possessing a 
coast with one possessing such." Regarding the second list the 
author says :—'* We should naturally suppose ~ . . the floras of 
Surrey and Sussex would agdin be shown to approach the flora 
of Hants mainland by thus possessing fewer ‘species not found 
in the latter, and that the foras of Wilts, Berks, and Wight 
{which by the first list are shown to be most dissimilar from 
Hants mainland, for Wilts possesses 121, Berks 109, and Wight 
only 96 of the 242 species in List No. 1) would possess many 
more species not found on Hants mainland then would Surrey 
or Sussex ; but tho reverse is the truth, for these two last named 
counties are shown by List 2 to possess. more species not found 
on Hants mainland than Wilts, Berks, Wight, or Dorset possess.” 
The author advances an explanation for this apparent contradic- 
tion and concludes his ‘‘Notes” with ‘‘a few words on River 
Basin Districts,” explaining why he “would choose them for 
showing the geographical distribution of plants in preference to 
civil or artificial divisions.” "The value of such notes as these is 
by no means slight; those before us, we are told by the author, 
have been published princtpally in the hope thet they may be 
seen by competent botanists who may have it in their power to 
communicate additional species or perchance point out errors so 
"that their insertion may be prevented in the flora of Hampahire, 
which Mr. Townsend hopes soon to publish, 


Tae additions to the Zoological Society's Gardens during the 
. past week include two Rhesus Monkeys (Mocacus erythreus) 
from Indis, presented respectively by Dr. Douglas and Mr. R. 
C. Bonsfield ; a Macaque Monkey (Macacws cymemoigus) from 
India, presented by Mr. T. Hobbs ; a Bonhet Monkey (Afecacus 
radtatus) from Indis, presented by Mra. Bonamy Dobree; two 
Arabian Gerelles (Gase/a arabica) fram Arabis, presented by 
Capt, W. Bowden Smith, R.N. ; a Great Bustard. (Oris tarda) 
from Spain, presented by Mr, George G. Sandeman; two 
Chinese Treo Piles (Dendrocitta sinensis) from China, presented 
by Mr. Chas. Rice; a Common Waxbill (Erírelsa cinerea) from 
West Africa, presented by Mr. J. C. Thorowgood ; & Sun 
Bittern (Ewry$ym Aelias) from South America, deposited ; a 
Bosman’s Potto (Peredsticus potto) from Sulymah, South-West 
Coast of Africa, two Crested Colins (Ausyschertyx cristatus) 
from Mexico, purchased, i 


THE SANITARY CONGRESS 


"| HE Sanitary Science Congress opened its 

“at Croydon on Tuesday under presidency of Dr. 
B. W. Richardson, F-R.S., who ke of the success 
which had attended the work of the Institute. In the 
evening a general meeting was held in the public 
hall to hear the address of the president. a sort of 
complement to his previous address in an ideal city, under 
the title of Hygeia, Dr, Richardson this year, under the 
title of Salutland, sketched an ideal land, polity, and 
people. He introduced his fancy sketch as habes : 


*! On the roth of July of this year, at the home of the Father 
of modern Progress, who has this moment resigned 
the chair to me, I met the most illustrious of pow Hving men of 
aclence, Elan Erte ated pd Nd 
were u entrancing W. ways gilds 
hide e maT y refer, Prof Owens One 
subject pecullarly attracted the attention of us who listened to 
him as he expounded it, We had entered into 2 discussion on 
the question of the longevity and the natural duration of life of, 
different classes of animals, . With his usual sfientific accm 
and industrious research, Owen had on that dey estimated, from 
various data he had collected, the natural term of life of the 
curious animal, the hippopotamus, He hed learned that its 


simple. 





years, ^ He explained to us the mode 
which he had arrived at that fact: how into the calculation 


** We were told that in a hippopotamus which had recently 


died, and which was known.to have just 


the two sets of teeth had fulfilled thetr allotted ; that 
bones of the skeleton were duly consolidated ; and, the 


occurred, not from faflure of any particular 
organic 
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ER 
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simple process of 


the natura] anatomical 


united with the 


from this animal of long li 
maturity at elght years, full life at 


orguns of the body were equally degenerated ; so that death had 
no 


organ, but from 


3 


bring de dat d 
TOF tho amal. 


the horse, to find full maturity at five years, 
five, We turned to the lion and the ox, to find full at 


nd strife, which 
basel 05 the 


with fevery estimate 


shown in the ephemera by and thro 
demonstrated. 


life at 


ulgated y 
corroborated a similar view which had been 
eminent frend, Dr. Wiliam Farr. We were in & werd, 


gie, A emg, vie 
al em 
At that the epiphyses of it» bones 
nt i 1e as pearly pata 
Multiply thirty by five, and one hundred 
d eMe ec lis 

exist w. had 
of our Indian 


Empire. 
we turned to the camel, to 
, We to 


altogether. In a sentence, tho 
death, and 
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ERE 


life of 


3 


life at twenty- 


and 
career of life itself, as it 
wie ic A 


to'the inevitable conclusion that man, even in this 
the planet, is naturall destined to walk 


g 
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will. The constant of human life is 
TE mn 


years. 

* In this statement I, for one, gathered up, on the occasion 
referred to, something never to be forgotten. The constant was 
before us in all its truthfulness. But more remains, Because 
the fulness of age is one hundred years, i is not an essential that 
death shall immediately crown the advent of that fulness, To 


certain of the "scheme of naturallife there isa boundary. 
The peri of maturity of development has its boundary of twenty 
years ; when the body, as Flourens says, ceases to grew ; but if 


cease to increase ; its nutrition improves and ects for twenty 
ycas more at least, end then only has its completed 
physical condition, It should never from that period gain m 
t, and for a long time it should not lose. on now 
h a third penod, which ‘Flourens admirably calls the 
of invigoration, during^which all its parts become 
all its functions more certain, all its organization more 3 


it ceases, in the ordinary sense of the term, to Hea for tent 


and this period covers thirty yeas, At seventy old age begins ; 
the frst old age, in which the fruits of wisdom are moat 
bountifally_d , and w lasts from fifteen years to 


, to mellow down to a period of rife old age, commencing 
a eighty ; 


constant is attained. 

“ And yet there need not now be death ; for h, as Lord 
Bacon hes said, old men are like ruined towers, thongh, ss 
Flourens has quoted, youths live in a double sense, with 
in reserve and forces in action, virer in posse ef vires in adu, the 
radical forces and acting forces of Barthes, while old men live 
only on the forces in action, ‘pires in ' pomesing no 
reserve, it is wonderful how tho forces in will continue 
after the reserve is withdrawn. This kind of half-life has 


extreme sense generous. s S x 
‘of human life we see the growth, 


1 


sportsman 
the earth olaims its prey. 


inevitable, always present cause, 
men also, 
tation: what we call disease, is 
it may be, while still the self-resistance 
o ^ what we call natural death 


i 


tit 
dTTIE 


E 


É 
d 


How many aink naturally to the 
embrace? 2 


^| clvilised man has devised, and 


ves the trüth ot 
event, , 
commonplace in ae erem -à dog t ire 
to ten, a perfect marvel when it 

lives to a hundred the 


‘adventure, 
down. 


unfulfilied. 
“t The question arises, How long is this condition of affairs to 
last? No more vital question stands for solution at the Ber of 
ivilizat : 


“t The day, in fact, has now arrived, when the cultivation of life 
by the cultivated of mankind is the art for the con- 
tingance of the cultivated, If the world would continus 


struggle of the fittest for an existence Into ripe old 
age, cannot maintain the rela efüciency of any nation, 
except In a world universally and Ingenulty itself 
is bounded by life; device by devising. Weapons 


of prechion give us victory over eayages. Is that success? 

Weapons are made, not begotten, and savage tribes, fierce for 

contest and unscrupulous, may radiy learn to apply what the 
repetition 


of history, make 
vere Senlaans gu 
"We are forced by our studies to ise these 
truths. We exist, if we exist for any mat. 
the 


D 


` 
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a community let ourselves study the question ; have never, 

tnb, looked ef he facta, plainly sa they stand forth. 
“And now comes another questlon—Knowing the facts; 
P n rian 
to : 


d 


al 
iE 


able He has shown all of us who can read His 
natural that it is one of them that man may live the 
term if he Free will a man a free 1s all that 


Dixon's “New mcn the time being 
the middle of the twenty-first cen He depicted its 
polity, its social and domestic life, its people, its work, 
its sanitary arrangements. " 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE ` 


Tux ninth session of the Newcastle College 


opened on the 13th inst., when satisfactory reports of the 
pre cE thie er wero made. Prof, Lebour delivered 

dress on Same Aspects ogy. Interesting 
and speeches were given by Rayenworth, the Dean 


of Durhem, and others. 


Frox the Calendar of Anderson's Glasgow, we see 
that a very complete education can be obtained at thet institution 
in science and ine, the fees low. The 
Calendar hes an sketch of the of John Anderson, 
F.R.S., the founder of the college, as also of the iteelf, 

M. Ferry, the Minister for Public , ha arrived 
In Paris, has visited the Observatory and the School of edicine, 


whero worka are belag camied out One of the 
tho new 


the education of 
a wes E N y endowed Mr. Mark 
Sheffield, was opened on Monday by Pe Leo pu. he 


an 


Pror., Max MULLER, on Monday night, delivered the - 
dent's Inaugural address on the opening of the winter session of 
Midland Institute. His German and Italian 


feitered. by the médiseval of monastic institutions and the 
of scholastic ae ee 
and freedom of U 
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pl. 31-33. Describes a large number of new genera 
-8 into tho strúcture and develo eem of 
by peab E Sane ai notice: The family of the E 
34, 3$.— pias W. 
: un notes on the pelagic annelids of 
Minois the ( dary Islands, by Prof. R. Gree‘, È i 
—On the oral skeleton of Asterids and Ophinrids, By Dr. H. 

Ludwig. , 
SOCIETIES AND ACADEMIES 
Lonpon 

Entomological Socigty.—October 1.—Sir John Lubbock, 


Bart., F.R.S., s preskient, in tha ciat. rm alluded to 
the losi which a Wm. 


* Wilson Saunders, F.R.S., and a former President of the 

logloal Society, ang! anounced the council had the 
responsibility of two offered by Lord d 
ham and other gentlemen for tho and most complete life-his- 






, for [eiie Poh RECETA founded pma 

co that fhe matter would bere enim Pay paced 
in the hands of the Linnean or Zoological Socleties.—Mr. p 
ected an Member. 


y Mr Machin ei hfe seine of the hemipterous Insect, 


wthocoris nanerus, Te to be doing great 
going n eni neighbourhood of Ade uy 


pupe, 
species of Hydroptila (restricted) collected in.the neigh- 
bourhood of the Haute Vise daieribing escribing their habits and refer- 
to a case of synonymy to ic er had giren Mee eir Jolin 
Lubbock exhibited & specimen of fescens taken in 
Kent, & species of ne ener new to tain,.—Mr. E. 
Boscher bited & coloured drawing showing the extreme forms 
of two varieties of the caterpillar of .SseerisiAtu ocellatus, and 

papers vr on their .food-plants and habits.—The. followi 
wore ether read or- p RM E —'' Descriptions S: 

are Coles ord "by. Mr. J S: Bayi ‘í Descri 
Yew Spam Mr, A e Botley *Onthe A ty 
MES, West, with Description of a& New 
Species,” oo Me . Waterhouse, 

Royal Microscopical 'Boctety, October &=-Dr. Beale, 
F.R.S., president, in the cheir.—Prof, Martin Duncan and four 
o ther gentlemen were elected Fellows, and eleven nominations 
were made for the November meeting.—Several valuable dona- 
tons to the Society were ann , consisting of g revol 
table, a ruling machine, anda clock, and of books, apparatus, 
slides, for which votes of thanks were given to the donors,— 
Mr. J. Beck a paper on the structure of the scale of a 
cles. of Mormo, Mr. Gilburt on the morphology of vegetable 
tissues, and Dr. Stolterforth on a new species of the genus 
Ewatmpia.—In the discussion on the e ed MONS Mr. 
Stewart, Mr. Beck, Mr, Gilburt, Dr. donde and 
took part. 

PARIS 

Academy of Sciences, October 15.—M. Daubrde in the 
chair.—The following papers were read +—On the state 
and the future of thermo-chemistry, by M. elot. 
author presented his new work, “Essai de Mécanique chimique 
fondée sur le Thermochimie," the matter of some 300 


ton and accompa, 
between two 


separation is (in pond opinion) the chief original feature of 
the work. The prevision of from 


thermo-chemistry seems to destined to work guest changes in 
emical science,—R of joints or diaclases, in 

e strata of the en of Fontain 15 their relation 

‘+ with features of relief of the ground, Vend ha 


M. Marey announced, by letter, that he had recelved an elec- 
trical Gymnotus alive from Pura, Having recovered from the 
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of the voyage, it now gives strong 
dalda rewi ae d an ms offered 


touched ; 
rand 


which was e nei e rper and eT when touched.—Tho 
President eath of M, De Tersan, 
Member of the Section of "of Geogr and Navigation. IUE. 
tion of a new manure capable of meeting the requirements of 
agricultue, by M. De Molon. Me anlises Quis ies ey 

mixing them, in succesalve layers, its, with pulverised phos- 
phate of lime, in pro ons suitable for fermentation, The 


mixture is allowed to ferment six weeks to two according 
to the season, and if the decomposition of ic matter is not 
completed then, the compost is mixed anew for further fermen- 


tation, The manure thus produced e 
lime, rendered very the 


Geogrphical end Ši tatistical Institute of Spein,” was presented. 
separation of roots of an algebraic equation with 
Dacus pe by M Laguare.—Experiments on the 
e chloride of silver bett 

ue and Müller.—Action of metallo nitrates on 
ed nitric acid, by M. Ditte. Certain nitrates com- 
the acid named to form acid salts. Others (of which 
) are fused, under heat, in the 
is then liberated along with nitric 
ee on 


tion, w 
ere remains a matter 


a also ep 
t groupo trates, are sim 
in the Conde ad. 


.—ÜOrigin and S d f 
pieces oF the labium in Orthoptera, by M. Chatin 
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STERRY HUNT'S. CHEMICAL AND GEO- | 


LOGICAL ESSAYS 
Chemical and Geological Essays. 

"Hunt, LL.D., F-R.S., &c;^ Second: Edition, revised, 

` with ‘Additions, pp. 439. (Eondon : Tnibner and- Co 

1879.) 

HIS book ‘contains twenty essays, and a preface, 
itself an essay, some of which were written as early 
as 1853, and the others have ‘appeared from time to 
pa either as original contributions; reviews, or lectures. 
‘These literary and sclentific efforts are But a small part of 
Dr. Stetry Hunt's cóntributions to chemical and dynami- 
cal geology, but it woüld'appear, from the preface to the 
first edition, that a sélection was made upon a definite 
ideí. ` The selected essays, as a whole, cover, he con- 
siders, nearly all the more important points in chemical 
geology; and the introduction: of one relating to the 
hypothesis of a cooling globe 'and of “certain views" of 
geological dynamics, he ‘considers: make: together a com- 
plete scheme of chemical ahd physical geology. He was 
disposed to-re-write some of the essays; but’ this was not 
done, because they seem‘to-the author to have a certain 
historic value and serve to fix the dates of the origin and 
development of views, some of which, after meeting for 
a time with neglect, or with active opposition, are now 
beginning to find favour in the eyes of the scientific 
world. Dr. Sterry Hunt states that his views, for which 
his fellów-workers weré Aot prepared, were subsequently 
propounded by them as new discoveries or original con- 
clusions. Five of the papers, moreover, contain, according 
to the author— writing in 1874—the germs of a philosophy 
of chemistry and mineralógy which he hopes one day to 
develop himself or td see déveloped by others. 
` "There is no doübt that; although Dr. Sterry Hunt may 
be satisfiéd thaf his views áre correct on all the very 
numerous subjects- he has entertained, there is not. a 
single chapter, one might say a singlé page in- many, 
which wil not meet with very decided oppositión on the 
part of scientific men who are not likely, in after years, 
to let their hypothetical conversion precede their assunip- 
tion of originality, 

It is difficult in reading this book, full of good facts, 
but crammed with hypotheses and Arguments about 
priority of thought, to believe that the ‘author is a most 
genial man, and who is imbued with the trué spirit of 
science. Very much of the: type of the late David 
Forbes, he really is the last man whom one would believe 
would be so dreadfully’ polemicil Yet he must know’ 
that the book can only be appreciated by advanced 
geologists and chemists ‘who really do care that the ‘dis- 
coverer of a fact or of a method should have a proper 
priority,.but who do not care about who first put forward 
certain views on subjects Incapable of proof or indulged 
in scleiitific guesses before the fact, There is no doubt 
that with regard to:a science like that of geology, men 
working i in different countries at the same subject, arrive 

simultaneously at the truth or what seems*to be true in 

relation:to facts which are common property. A register 

of opinion, whether expressed at' lectures, debates; 
Vor, xx.—No. 522 
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addresses, or published in Journals, is clearly impossible. 
Moreover, there is a great amount of unwritten geology 
which is common knowledge, but no one thinks it worth 
while to write it and claim.a priority. Hence any one 
taking up a variety of subjects miust suffer from not 
having his ideas recognised at once and may really be 
unfairly placed'in the background. ‘But as there is 
usually fb intention of an evil character, it is unwise to 
be ‘so very touchy upon priority in hypothesis, Very 
characteristic of certain zealous minds, is this everlasting 
harping on who made the discovery of a fleeting hypo- 
thesis first. 

On looking over these essays we are struck that whilst 
a controversy with Dana is recorded, the celebrated reply 
of David Forbes to some of the author's views is not 
given. “And some of the contributions seem to represent 
former views of the author, and not those whith he has 
since developed. Mallet will feel uncomfortable when he 
reads how he has been forestalled in his kinetic theory, 
but'it is satisfactory to have the cap put on the right 
head. Dr.Sterry Hunt has settled volcanicity, and may 
be thus quoted: “With the contributions of Vose and 
Mallet, the theory of volcanic action advocated by 
Keferstein, Herschel, -and myself, would seem to be well- 
nigh complete.” This self-commendation will, however, 
not establish the nonsense ‘of Keferstein, wham the author 
terms irrational, or the mere passing expression, without 
confirmatory facts, of Vose, and it will not enable him to. 
stand on the same footing as the philosophic and modest 
Mallet. 

Should any geologist make an original suggestion, do 
not advise him to refrain from publication ; or if it is to 
be given to the world, let it be done at once. Otherwise 
Dr. Sterry Hunt may suffer, as he did in the odd matter 
of limestones, dolomites, and gypsums, and the illustrious. 
but reticent Cordier. On October 28, 1844, a memoir 
was deposited with the Academy by this geologist. Being 
in a sealed’ packet, writes Dr. Sterry Hunt, its contents 
remained unknown until after his death, when at the 


request of his;widow the seal was broken. No money ^ 


was found and not a codicil, but on February 17, 1862, a 
remarkable theory transcending everything geological and 
fully-explanatory of the formations of those limestones, 
came to light. It fell flat, for Dr. Sterry Hunt had 
maintained similar views, or rather more’ correct views, 
for four years, - 

Prof. Ramsay is so hardened a debater that he will not 
be utterly cast down, itis to be hoped, by having one of 
his hypotheses snatched from him and placed on the 
prior brow of our author. 
cettain views of the author on the formation of dolomites 
“found recognition," “When Prof. A. C. Ramsay, by. 
the investigation of the magnesian limestone of the * 


Permian in England, was led to reject as untenable the * 


notion held by Sorby (and ‘by others) that this was once 
an: ordinary limestone of organic origin subsequently 


impregnated with magnesian carbonate under conditions e 


not explained ; and to conclude that the carbonates°of 
lime and magnesia of which it is composed had been 
deposited sitiultaneously by ther concentration of solutions 
due to evaporátion in an inland salt lake.” To this view 


as he informs ug, hê' (Rams:ify) was led by physical con- - 


siderations and “by the depauperated condition of the 
EE 


It was not for some years that - 


* 
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organic remains contained in these strata, without being 
at the iine aware thai I had twelve years previously 
announced the same conclusions for all magnesian lins- 
stones, and established them on chemical grounds.” The 
italics are ours, for Prof. Ramsay's especial benefit. 
The author concludes his last essay on the theory of 
types in chemistry, with some good adviee to a thought- 
less-Sterry-Hunt-neglecting posterity :—“ In cenclusion 
I have’ only to ask that future historians will do justice to 
the memory of Auguste Laurant, and will, moreover, 
ascribe to whom is due the credit of having given to the 
science, a theory which has exercised such an important 
influence in modern chemical speculation and research ; 
remembering that my own publications on the subject, 
which cover the whole ground, were some years earlier 
than those of Williamson, Gerhardt, Wurtz, or Holbe.” 
It is a pity that much good scientific work should be 
encumbered by these vanities, and really much that is 
objectionable can be compensated by the study of such 
essays as those on the chemistry of natural waters, which 
is admirable and suggestive. 





THE PHILOSOPHY OF MUSIC 


The Philosophy of Music. Royal Institution Lectures. 
By W. Pole, F.R.S, F.RS.E., Mus. Doc. Oxon. 
(London : Trubner and Co., 1879.) 


T has long been felt by intelligent persons anxious to 
possess some acquaintance with the scientific side of 
music, that the technical works to which they have re- 
-course for the desired knowledge are unsatisfactory from 
a logical point of view. We are acquainted with no work 
on technical music which offers any reasonably intelligent 
explanation of the basis on whicli its material is founded; 
and a school has arisen, no doubt partly as a reaction 
from the crude speculations and unsupported dogmatism 
of many standard works, which refuses to acknowledge 
anything beyond. the. mere_scquirement—of—technital 
facility in composition as a desirable object in the study 
of the so-called science of music. 

The work of Dr. Pole appears to be intended as a 
protest against this limitation. It is an endeavour to 

. make plain so much of aesthetic and physical acoustics, 
and the rationale of technical music, as may enable the 
musician to give some sort of intelligent treason for the 
faith that is in him, 

Dr. Pole's well-known musical attainments are a 
guarantee for the soundness of the work so far as musical 
technicalities are concerned. As to general questions of 
evolution, the nature and objects of musical grammar, the 
origin and nature of scales, and of the technical rules of 

music, we think that this book leads the way among 

e English works, in a logical, or perhaps we had rather say, 
in a common sense treatment of the subject. 

It is useless within the limits of this article to attempt 

„ tO convey any idea of the arguments employed. For the 

mest part the opinions of Helmholtz have been adopted. 

Whatever may be the ultimate opifion as to the absolute 
Accuracy of these views, there can be no doubt that their 
gümission changes the fundamental study of music from 
an unmeaning dogmatism ino a science. e 

The first part of the work gives a sketch of the material 
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of music, and forms a treatise on elementary acoustics, 
The second part deals with the evolution of melody, the 
history of the scale, melodic and harmonic relations, 
rhythm and form. The third part is entitled “The 
Structure of Music." Its most important items are the 
history of harmony, and the discussion of its rules, com- 
binations, and progressions. It concludes with a slight 
notice of counterpoint. The characteristic of the book 
geems to be that a good idea may be obtained from it of 
a sound body of musical doctrine, comprising foundation, 
history, and technique, 

We select two or three points for notice, as to all of 
which we are not perhaps quite in accord with Dr. Pole. 

There 1s something yet to be said as'to the difference 
in the way in which the highly gifted musician and the 
ordinary listener hear music. The observations on the decay 
of counterpoint (p. 288) seem to want some notice of this. 
It is more or less a waste of energy to write music in 
many parts, all of which are made melodious at some 
sacrifice of the harmonic effect, when not more than 
perhaps one in a hundred listeners is capable of hearing 
more than one melody at a time. We think that it is not 
the power of writing counterpoint that has died out so 
much as the will to write it. There can be no doubt that 
the unpopularity of counterpoint is mainly due to the fact 
that the ordinary listener is unable to hear in 3t what the 
highly gifted musician hears. The many simultaneous 
melodies are quite lost on the ordinary listener. Itis only 
in the case of the greatest composers, whose principal 
melodies and harmonies do not suffer by their attention 
to the counterpoint, that works of this class attain any 
popularity, Until the acquirement of the power of hear- 
ing many simultaneous melodies is placed within the 
reach of the ordinary listener by a suitable and wide- 
spread education specially directed. to this purpose, it is 
useless to look for a popular interest in counterpoint, which 
shall encourage the composer to produce it. , There is a 
question how far it is possible for a persbn'not naturally 
gifted with the polyphonic ear to acquire it in perfection. 
But there can be no doubt that systems of education are 
possible which will do much towards advance in this 
direction; and that the direct cultivation of polyphonic 
hearing and reading is the shortest cut towards the for- 
mation of the true musician. 

There is an incompleteness in Dr. Pole’s statement of 
Helmholtzs explanation of consonance and dissonance, 
which is important, as it affects the logical foundation of 
this part of the work, which however forms but a sub- 
sidiary portion of Dr. Pole's book. The point in question 
has been discussed at large some time ago by Prof, Mayer, 
Mr. Sedley Taylor, and others. It will be sufficiently 
explained by quoting the summary of the principles which 
Dr. Pole employs in the discussion of the examples of 
chords, and also a passage from Helmholtz which contains 
the considerations omitted. 

(Dr. Pole's book, P 210.) “Now having given these: 
two data, velocity of beating, and strength of beating 
notes, we may examine some of the binary harmonic 
combinations of sounds, and see in what manner and to 
what extent the partial tones, of which the sounds are 
essi give rise to the beating or harshness above 

e 


The following passage will show that another set of 
data is required, namely, the law according to which the 
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production of beats n the ear between pure tones depends 
on the interval :— 


(Ellis's * Helmholtz,” p. 260.) “On the other hand we 
have seen that distinctness of beating and the roughness 
of the combined sounds do not depend . ed on the 
number of beats. For if we could di eir magni- 





tudes all the following intervals, whic rac calculation 
should have 33 e Soui be EET roug 
“The semitone... ... .. ye 
» Whole tones edanda 
» mhor third eg 
» major third ce 
» fourth ... Ge 
fifth.. «is CG 
(to ud we ay Mi di: Octave .. G C). 
* and t we find that the deeper intervals are more and 
more from roughness" 


Heimholtz then proceeds to give an approximate deter- 
mination of this important law, for which we must refer 
to hjs work. Our own impression is that this law is 
almost solely concerned in the variation of the roughness 
of different combinations, We ourselves hear the roughness 
of beats up to very high numbers, and consider that up 
to high numbers beats of sensible intensity do not fail to 
be heard by reason of their number only. If this is the 


case the rapidity of beats must be of less importance in , 


the theory of consonance than the law of dependance on 
intervals exhibited in the above quotation from Helm- 
holt. 

To show the practical importance of this :— 

gone P. MR) “ Here we find the two fundamental notes 

themselves ( €) beating at-the rate of 64 second. 

. This is, theref & less perfect A A a than 
the fifth ; but still the beats are quick, and the effect is 
not disagreeable." 

This seems to us incorrect. If the 64 fundamental 
beats per second were present with any intensity to speak 
of, the combination would certainly be most dissonant. 
It is because the ear ‘receives the two notes on different 
parts of e sensorium, and so gets them out of each 
other’s way, that the beats do not exist in sensible inten- 
sity, and do not produce dissonance. 

In the appendix on Beats, and an essay there referred 
to, Dr. Pole has developed doctrines which arise to some 
extent from the point of view above indicated. The 
statement made is substantially that the beats described 
by Robert Smith (4 Harmonics,” 1749), have a real exist- 
ence, besides the various types of beats described by 
Helmholtz, 

Smith's cycles are best seen if the sum of two har- 
monic curves be described by Donkins's harmonograph, 
or some such machine, Smith's doctrine consists of the 
statement that the cycles which appear in the resulting 
curves are the cause of the beats. (Of course Smith did 
not use pendulum-vibrations, but the use of these adapts 
the doctrine to our modern knowledge.) 

Now in order that these cycles may be seen, it is neces- 
sary that one and the same scribing point*should describe 
the sum of the two motiofs simultaneously. If the 
motjon be analysed and its two components be described 
separately on the paper, the cycles fail to appear. | 

This is what must happen in the ear if the doctrines, 
of Helmholtz are even approximately tfue. The two" 
sounds (if beyond the mihor third apart) fall more or less 
completely on different parts of the sensorium, and the 
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conditions requisite in the first instance for the formation 
of Smith’s cycles are not fulfilled. Whether, if the cycles 
existed, the beats could arise out of them in the way in 
which we heer them, is quite a different question, on which 
we will not now entef. 

The great importance of this question has induced us 
to prolong our*remarks on it. On these polnts every 
student should consult Helmholtz’s work. But on the 
more purely musical questions Dr. Pole’s book has its own 
value. 


OUR BOOK SHELF 


A Treatise om Chemistry. By H. E. Roscoe, F.R.S., and 
C. Schorlemmer, F.R.S., Professors of Chemistry in 
Owens College, Manchester. Volume II, Metals. Part 
II, (London: Macmillan and Co., 1879.) 


THIS portion of Professors Roscoe and Schorlemmer's 
work treats of the metals hen the Aen chromium, tin, 
antimony, and gold gro Sige e of spectrum pore 
the natural arrangement bodies, and th 
condensation of the gases ney ed permanent, 
The treatment PE these pelea ee cain fea by the 
same accuracy of description earness of explanation 
and arrangement that were so conspicuously displayed in 
the former , and the illustrations of metallurgical 
operations, &c., are well chosen and admirably executed, 
such, indeed, as are not to be found in any other English 
manual of chemistry. Amongst them may be especially 
noticed the figures of the plant for Weldon’s method of 
regenerating manganese dioxide from chlorine residues, 
of the various forms of blast-furnace, of the Bessemer 
and Siemens-Martin processes for steel, and of 
hydraulic gold-mining as practised in ifornia. The 
best methods of detecting and estimating the several 
metals are carefully described, and interesting details are 
given relating to their history, some of which will, we 
think, be new to many readers. 

Spectrum analysis, in which Prof. Roscoe is known to 
be a high authority, is well treated and illustrated, and 
attention is drawn to recent speculations, founded on 

opic observation, respecting the possible resolu- 
tion of tho bodies now ed as elementary, into still 
simpler forms of matter. “In the chapter on e Natural 
Arrangement of thé Elements, a clear view is given of 
the remarkable relations between the properties of the 
elements and their atomic weights, first pointed out by. 
Mr. Newlands, and further developed by oim Meyer, 
and Mendelejeff; and the volume concludes with an 
account of condensation of the gases formerly re- 
punit as parmanent in which the ingenious forms of' 


emplo dor the ose by MM. Cailletet 

Pictet are described illustrated. 
“Altogether the two volumes of the work now published 
forrh a treatise on Inorganic Chemistry of w English 


science may well be proud ; and the student who masters 
their contents will not fail to acquire a sound elementary 
knowledge of the subject. H. WATTS 


, including Hydrosiatics ande 
is Gain Chambers’ s 
Elementary Science Manuals, burgh, 1879.) ui 
THis is one of the com vely sound text-books which, 
since the publication of Thomson and Taits work, have 
been every year more effectually thrusting aside the, 
cumbrously artificial and often erroneous introductiorf to 
Physical Selenice whith reigned almost unchallenged till 
about sixteen years ago. Dr. Lodge knows his subject 
well, and has evidently bestowed usa careful ag 
upon it Still we-cannot unreservedly commend - 
book; and th® for serere esae. First, he evidently 
proceods under the idea that the subject can be made 


Again, 
unless the 
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posed ct there are no real diff, 
y eyery stu t. We 
ee eine 
cessful teacher.: Our own ence has 
aia p used -it -Dr: 
omson and.*rait; Clerk- 
are “far too difücult for beginners. 
his pae of aay makes the 


toa beginner.; j thas in in 
S "which pust 


- Second, - the ai Ae of difficulties.’ is 
by loose -and..sometimes -eyen metaphysical 


(see, for-instance, pp. 83-5); evidently em- 
nb some of the apean in $8 the satin has 
indulged while exco 


"Ann instance of loose writing take this (p. 16) 2 
“s, c effects of force on matter are 
A. Change of motion, which is called aA rdg: 
B. of size or shape, which is called strain 

- smesso zr Or deformation. . 

.If only: one. force- acts on body: trust produce the 
effect A. If two or more forces act in different directions 
they must produce B, and they may produce 
pira Now at first sight, this looks well enough, and 


how js change 0 motion called acceleration f aem 
tion is AERD 19) as Rale of change o 
weloctty. But tb. M RE is defined as * the rate of 
motion of a boai 
-above, and we find “change of that whose rate is called 
velocity is rate. of change of velocity ;" a very remarkable 
proposition, indeed one of high metaphysical interest. 
if only one force Ur it must produce.-B 
"body be perfectly rigid., And two or more 
- (forces do sof necessarily produce B, even on the most 


plastic body. Take’ the case of two-different sets of: 


forces, for instance, each propartional tothe- mass 

of the element on which if-acts. 
In conclusion we may-say that for the facts of ele- 
‘mentary mechanics, for ex t examples of a 
of the goneregs and such like matters, the student may 


‘use this work with profit but he ought to be warned 
that where the text appears’ most e it is 

I 'o hrsliand Rama e unint 
gible, «.. x $63 i 

usi Ee acis Podia: “Descritte dal Dott. Nicola |: 


iberizn 4to, 12 pp. (Napoli, 1879.) . 

TRIS féniarkable and-well written memoir was published 
before the recent celebration at Pompeii of the eighteenth 
centenary of its destruction’ by a volcanic eruption -of 
Vesuvius. ` It is the work of an excellent naturalist, who 
lives at Resina, close to the site of the ruined city oe 
who is _ especially conversant with the shells- of th 

Mediterran 
our 23 Dat ipie from that which has been 
_ taken, thé: geol antiquary, artist, or architect. 
He treats of the eR dnd. d Beds i and which had 


served'Yor*food, or been used- by ‘the’ Pompelans for, |: 


e omamen other. purposes. Indeed we know from 

Aeneas ant other ancient authors that mollusca were. 
te as,much.as they are at present by the 

of Italy. I have been anal oreo ig 

sand incorrect twaddle of the 

"lost x bis life th the'erüption, any mention 


Taa y e isa lit or-amusejnent of comparatively 
er? es: Tiberi gives a list of all the shells 
ith Hf has otiéed as-Pompétan, belonging t to no less 

* phan cae ies, with particulars of their relative abund- 

ance at Pompeii, as well gs of their gi ibution and 

, economy. Some were of eatable kinds, as the common 

* oyster and mussel, Pecten jacobans, -Venus chions, Tapes 


= . 


Lodge knows the-facts thoroughly. But. 


Pot these extracts along. with. A: 


lication. 





ean. The point of view to which he ice ; 


Pike - 
coliecrtd by his ‘countrymen for the Study bete ving y Peru 
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species, of. Helix. | Others 
Murex irun- 
(Mal pner. The oaa pearl-shell 
sagrina KIAT, era) was resent a 
single valve But the ndis of Pompeii see o are 
attached considerable value to the Cypraa or C 
amulets or charms to prevent- dep and a ee 
shells were donis of avedles Gem the Red- Sar and 
Persian Gulf. A single. Sone ae exotic shell 
(Conus textilis) must have been kept for its beauty 
as.an object.of curiosity. All the in the orna- 
mentation of fountains, five in the city and one in the 
suburbs, are of species which: still are common in the 
Gulf of Naples; these shells are separately distinguished 
and named, 
Roman ee d it short but K ia eee 
oman history, and it us more y 
known about the habits of the former masters of the 
world. . J. GWYN JEFFREYS 


Banka und Bilton, Von Br. E. Reyer, (Vienna, 1879). 


Ik is Dp Org published as'an article in the 
Ocesterreichischen Zi cikschrif? fur Berg. und Hffemesen, 
the author has brought together a vast amount of useful 
information on these two important tin-ylelding localities, 
At the t time, when the trade in this Important but 
sparingly-distributed metal has been almost entirely di- 

Need Rom its anclent centres in Cornwall and Saxony 
Bye ere ere ot pe sear en supply in the East 
Indies and Australia, the valuable details contained in 
this pamphlet cannot fail.to be read with much interest. 
By far the largest and most reliable of the informa- 
tion on these districts is inaccessible to most readers, 


. from the fact of its penu wenn e RE EARS! 


and Dr. Reyer has done good service in bringing toge 
so much material in a com ious and available form. 
The geological structure of avr a lace Viri ade of 
malades of he two aman are very Ry de 
statistics of the two areas, are aces oa 
eae eh with an interesting C 
e ute o Chinese immigrants who are engaged 
‘Wording lone tin raa inthe Malay ient Tw 
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T drum Ads ts so greri that st 
ert a "Fieger ri lc w pra even of com- 
munications containing interesting and novel facts] . | - 


Greenwich Meteórological Observations. 


But his 


earth-thermometers, 
UM E & value of this element with 
value for Grpenwich can com 
AII this was likely to convey to an uni 


erroneous impression, 

Table 52 confhins simply a collection. of the mean 
ant a ee cud (38 to 49 psc Aus 
frais Ped cade eo 
dedu o no 
But we can without diffi- 


Tabla ya: m foc «iit. De before menio ead as M 


their letters as ~ 


e 





stated in the introduction to the volume, the influence of omitted 


days was duly taken into account, values for such heng 

ads from the beervations ( M UD 

for in by-means of corr derived from the 

discussion of the twenty photographs, Thes, among the 

Puri daily on which each mean daily value in 
e 


ono ot fwo nay De derived from evolve 
tions in the way described. 

The diurna] variation of temperature in the apartment in 
e A TEV DETAREIE Deazapoitar ss placed, diy ou ths averse 


1 
8 
E 
d 
Ta 
ti 


had taken place, the *'vellei" spots having developed into 

; with nucleus and penumbra, pa da tiken 
on day show that changes were still taking place, and -these 
hout the remainder of the period of visibility of 
the group, vis., till October 21, when it passed off st the west limb, 


on the central 
Several amall spots have appeared on the sun lately, but they 


have been for the most part short-lived. Thus & group of 
spots with first seen on the east side of the sun on October 
15, had disa on October 16. Another gro 


of six or seven small spot with famike; which a 
closed 


K of the sun h a 3-Inch telescope, and 
the dra of a sketch of the spots on itsisurface, should 
any, boyis) the object the Committes have in view being merely 


ties arpa, the HUBS samen «i Gla 
ve refe to the sketches drawn on the 15th, 16th, 17th, 
Nie EER sper repe afford of the 
ontbreak of the group of spots mentioned by » Piar Smyth 
in NATURE, vol. xx. p. 60a, and find we noted on the 15th two 
smal| spots-in tho sun's northern hare These were not 
soon our the robs he diek Doing entero the register as he 
nod spots," but at 10.30 A.M, on the 17th a group of 
Crespi e nex day by th gm eet (eR 
occupied on the next day p tow 
attention has been directed, allowance of Dio belg 


miade for 

the sun’s rotation. 
hin the Fal gramdan, beta aid not suddenly burst 
broke through the sun’s 
T, te econo, if th it was, 


from 1863 
an of Mr, De la 


magnetic elements on the 16th and x7th, but during the 18th the 
ordinary 


P recorded its range . 
M ricas better Hpes obers vers ill abeto pire qon 


shino recorder here indicated continuous sunshine on the 16th, 

cessions! glesrui en. te 17th, and seren hars on the 18th, so 
the climate cannot be blamed for any on the part 

of southern obeeryers on ‘this occasion, "G. M, WHIPPLE 
Kew Obecrratory, October 25- "P 


r z Se 
— 0.4. 


T conclusion as to the increasing activity of of the solar sur- 
face, drawn by, the Astronomer-Royal of Scotland from. his 
observations of a large solar spot on the 18th instant, is ly 


confirmed by the present state of the south-east quarters of the 


son's disk, Few -are now visible in the other por- 
deeds on the 26th at 23" 10’ E, of-the south point 
b t line C of the ere extended 


m of m the limb, and this morning, the 28th, 
the greatest hd e Cag e of S. On the 28th 
the Scamskable lo prominences exténded along’ the limb from— 
f 18° 8 E. of S, to 38* E. pep 
and this morning they were traced from— ' 
10" 51’ E. of S. to 20° ar’, ; 
The ordinary level of the does not eend abon 
5 from the limb, but to-day it was rather over 6", 
cio taped toa Ee id antomatic spec- 
troscope adapted to an 8-inch gchromatit; $. J. Fr 
Je em October 28« pat "eS 
T à 
Wallace's iraani. 


ALLOW me to thank the writen of ‘the review..in NATURE, 
barrie , for some valuable criticiems of my book. It is 


out and omissions noticed, and I 
hope to make use of such corrections in a forthco new. 
edition, At the mme time thero area few on I 
with to seya word, Inthe first place the book is nota sclentific 
work, but ono of a series intended, as expressly stated, ‘‘for 
reading." This is, of course, no excuse for errors, but 
is a sufficlent reason for giving several rather than detailed 
of weapons, canoes, &c., and for occesionsilly stating 
y the si of an article even when it varles greatly, in order 
eec ae MT eer 

u ect, tà 
^ Eute apes with BraS that too much is included to 


paris oO Y is no 


andit will be found that most of 
cli fu in which 1 am epe with ^ * becoming 


Ẹ 


ee Of course, I should have corrected all 
mall inaccuracies, but it was almost e to do 3o 
without rewriting his work altogether. o: doubt 


interesting volume could be written on Polynesia alone 
aid of the German authorities referred to by the reviewer ; 
when I state that the time allowed ma for the composition 

entire work was six months, and that I actually completed it 
elght, it will be seen that I was compelled to limit m in 


qu 
req 


eee 


idy of authorities as well as in the space I could devote to e 
rgets the character of the book as e 


fhiyhtly, is that of &n* 
the Rev. G.. Turner, I fnuxt-also demur to the implication 
land can never have axtended where -there is now a sea 


sos ss Gill ee ay ca 


ee eer, acct e agli ome 
my 8 
iat ankrtmatcty Pur Vendre e of” o» fathoms between 
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el 


them, and that such an extension “cannot therefore aoa ex- 
isted.” Moreover, the besutiful map of ocean de 
which the volume is illustrated shows & somewhat 


and Africa, which have certainly at one fme been j joined. 
' There are some” other matters touched upon oa which J sil 


with most of die countries 





Climatal Effects of Eccentricity 
AM. grateful to Dr. Croll for noticing my letter. But I 
düisde thnk tal iF a a fo oes lcs 
proposition of his theory, and which I quoted at the begin- 
nin of my former letter, be correct, and if the manner in which 
tis reviewer have apphed it be likewise spelen tren 


the air. 
The heating effect of the sun, other things being 


bern hitherto; denned to- ba proportional to tha troa. 0 = 


temperature of the place above the temperature of A 
remarkable rernlt which Poulet had amied at and of which I 
was not aware when I wrote, shows that this method is incorrect. 
And Y believe that what follows will to some extent afford a 
line have a propor bennig on Dr. Coal cry he ame 


time here 

words from the translation in Taylor's Selenite 
amaira” eel ir P. 83. 

= “The total quantity of heat which space transmits in the 
course of a year to the earth and to the atmosphere . would 
be capable of m u our globe a stratum of ice of 
"26 metres thickness. e have sen that the quantity of solar 
heat a expremedl by s siratom oF fn of gr merer Thus, 
of represented by a 


concurs in 


for the latter is there represented by 
metres. on ae 
seers by fhe atmosphere upon the heat raya proceeding m 
tlie stars: aud fror rho eant mag D. 
It appears Croll’s proposition, we 

Beier e ot temperature of space in forming 
our proportion, bat we to use the temperature which the 
sorier of fpe ig assume were the sun 

» This Pouille puis at x UU IAS F The substitntion of 


reduces my calculated difference 
E temperatures at the equator to 


ui fount gi make it 


muse yp 


crite aii above Be a be its rate of 


ALVRED R. WALLACE . 





1— 


cooling. Hence this amount increases as the excess of tempera- 
ture increases—proportionally while the excess remains small, 


large, and pero 
Cu of ch tages tased cn Nertor e Toe masts tec 
of, the. truth, . 


The formula obtained by MM, and Petit (Stewart on 
E ie A 235) frai e rate of Nl thermometer- 

tW DOcHÓ ma necessary EU proportional to 
1*0077* — 1), where z ls the excess ture in Centigrade 
egress. 1p eta fa eso pen the earth, and take 
80° F. as temperature at when “the earth is at its 
mean distance from the sun, then the 


temperature which would follow a stoppage of the Gulf Stream 
is made by Newton’s rule 59° (‘‘ Climate and Time,” p. 36): the 
more accurate formula red: 
wd Rp of 
nen Ifitbe 
Ft fl not even then come out much greater 
45° 
Several of Dr. Croll’s tables should be similarly modified; at - 


very serious degree. 
t jeu s College, Cambridge, October 25 
The Weather and the Sun 


Pror. Prazzi Smrra in his communication to NATURE, 
vol xx. p. 431; id d ee 


the sun must needs part of the earth in the same 
way, whereas we have many ay nideciccloanan which 
favour the notion that totally eg£osíte effects may arise in different 


ai ip carth om dead of de se rina cun 
example, it is ge dini lnm area gre mare tele niue 
ives the primary impulse to éhe desiccating north-east 
Meg of E aes lgtitudeg, furnishes the energy which 
exhibits itself in the almost constant precipitation under the 
equator. Any variation in the of this heat, should 
affect localities situated in the region of the trades, 


‘and the equatorial calm-belt, in a diametrically opposite manner. 


Moreover, the notion that the British and Indian rain falls 


vary 
now is inconsistent with the well-known want 

or anran ir both as regards seasonal distribution 
-in It is also remarkable that 

mille the crete di both and in India is traced to the 
sun's '* his and beginning already to shine after 
his, recent la spotless y with increased redration on the 
great ocsam o the south,” ueris of England betrwcsa ati 


tudes go and 55° N. reached a decided maxmmum in 1877, 

year when the sun was, to adopt the favourite metaphor, i 
with the most extreme languor, and. has beei. very high ell 
through the period of unusually marked spot mintmum, from 


which we are but j 
The following fro: r. Glaisher’s réports will illustrate 


what I have just seid. 
Great Brftain, Lat, 50°—55° N. 
Rainfall 


Years. {n inobes, 
1875 ER ie 34°04 
1876 * T ie» 34:00 
18 e an e. 3855 
18 m ae 3a'ó1 
More valuable results will generall accrue to science if, instead 
of f vague h ink facie between iso- 


nostr 3 
Pre te ape eT 
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to your readers 2 recently discovered secular period in 


one of the meteorological elements of ; R penod too, 
though this is at present a matter of importance) which 
ecidedly favours the reverse h esis to that en 


Prof. Smyth regarding the ation of solar energy. The 
DUM have been worked out, and communicated to 
me, by Prof. S. A. Hill of Allahabad, and he has I beheve 
given his conclusions from them and similar results, in a recent 
number of the Austnan Zatschrift fèr Meteorolegie, which, 
however, I have not as yet seen, 


The table which follows, shows the annual of mean 
monthly berometric pressure at Calcutta, from 1 to 1878 
inclusive, bloxamed in a series of eleven years, the average 


length of a sun-spot cycle, beginning with the year of sun-spot 
minimum, 
Calcutta, 


1m 


: 
E 


QW OI on pw RD eH 

, ——— 

F 

o 

La] 

pen 
ta 
pa 
LS] 


T 


II :4 tes : s E. E 
'The figures for Roorkee, from 1864 up to the eae time, 
ive a simular result. So farthen as ne have gone at present in 
la, we fmd years of few sunspots characterised by higher 
temperatures, greater wind-velocity, and greater range of 
barometric pressure than those of many spots. The terrestrial 
effects of a “ languid” sm are therefore strikingly hke those of 
an unusually fof sun, E. DOUGLAS ARCHIBALD 
Grosvenor House, Tunbridge Wells, October 18 


— 


Colour-Blindness 


WHILE the ‘mbject of colour-blindness is before 
readers, the present seems & favourable oppoitunity for 
attention tois method of erpecinientng WHT fied somo years 
&go! for testing normal, vision, aud which seems, 1f applied to 
colour-blind eyes, likely to be capeble of telling us something of 
the nature of that form of colour sensation. 

When I made my experiments on normal eyes I intended 
extending the in on to colour-blind eyes, but moet 
unfortunately I was quite unable to find & true case of colour- 
blindness. All the cases reported to me on examination, 
not to be produced by colour-blind eyes at but to be the 
result of want of observation and knowledge, as they all could 
distinguish between different colours, when placed alongside each 
other, and could also arrange the different colours, though when 
shown colours reperately they made dreadful mistakes in naming 
them. 

The method adopted in my experiments was as follows :—A 
prismatic was produced by passing a beam of light 
through a a lens, and a bisulphide of carbon prism, in the 
usual way. The spectrum was thrown on a large number of 
aive i reflectors, placed close to each other, and all capable 
of being moved so as to throw the light reflected from them to 
any point on à screen in front, With this apparatus we have 
the means of tenting rhat colours can be produced by mixing 
others, and what colours cannot be so produced-—by ro 
the bght reflected by one of tho reflectors on the screen 
trying 1ft is posible to match it by combmations of rays from 
o parts of the spectrum. It is found that for the normal 
ce the oido dicem is Sr by tht yellow part of 

spectrum can be produced byanixtures of rays from the red 
aac ied parte, and:alio by rays irom parts Iing Detweein these 

M 


our 


colours ellow. And the sensation which we call blue, 

can be produced by the blue pait of the spectrum or by miri 

rays fiom each side of the blue, that is by mixtures of violet 

green. The yellow and bine sre, however, the only two 

of the spectrum, the sensatlon of which can be imitated by 

combining rays from other parts of the spectrum, We cannot, 
I Proceedings of the Royal Scottish Soaety of Arta, 1871-2. 


for instance, produce green any mixtures of rays from 
othar perta- of the apes red and the violet sensations 
are also pes ponie of being produced by mixtures. 

These are, to a certain extent, & proof of the threefold 
nature of our colour ns, And they also show us that it 
is a mistake to talk of colours as simple and compound, as all 
the colours we find in ngture are compounded of rays of many 
different rates o$ vibration, The difference between different 
colours is, those of one rate of vibratien, say those of the D-line, 
even though absolutely pure, are capable of exciting a com- 
pound sensation, namely, the red and green, while mixtures of 
rays from each side of the line B, are only czpable'of giving rise 
to a simple sensation—nemely, the red, 

Supposing this three-sensation theory to be tine, then there 
are certain conceivable variations of it which would give rise to 
colour-blindness, The blindness, for instance, might be 
duced by two of the three sensations being y similar. 
does not seem improbable when we consi e hat, to any two 
persons, with normal eyes, the different colours will not neces- 
sarily appear equally different, and that, in the same normia ays; 
the different simple sensations are not ted by equal difer- 
ences from each other. That is, su our sensations of the 


Mre primary co io ba re ted by the three angles of a 
triangle, then the triangles, if drawn to the same scale, would be of 
different sizes for the of different persons, and for almost all 


eyes the triangles would not be The side between the 
n and the violet would be shorter than the other two, because 
e sensation of green is more similar to the sensation of violet, 
than green is to red or red is to violet. Or we might conceive 
the colour-blindness to be produced by the different sensations 
being irregularly, or by bang too widely, distributed over the 
speria If, for Instance, the en sensation extended into 
red part of the spectrum and the red sensation into the green 
pert, that is, if the same rays excited both sensations in the same 
proportion, not only in certain but throughout their entire 
range, then an eye, so constructed, would be incapable of dis- 
tinguishing red from green. Another way in which colour- 
blindness might result, is by an absence of one of the three 
sensatl 


ons. 

It is impossible, without experimenting on colour-blind eyes, 
to my whether any of these, or some other, is the true cause of 
colour-blindness, and it is very desirable that some one, accus- 
tomed to make colour observations, would test colour-blind eyes 
in the way suggested ; it would settle at once, for the particular 
eyes experimented on, whether they are badly defined trichroic 

or are dichroic. If the are dichroic, then, clearly, 
ee will be only one of the the sensation of 
which can be produced mixtures of rays from other parts, 
and not two as in trichroic vision. 

Besides the a described many others, more accurate, 
might be constructed, but the greet advantage of this arange- 
ment is, that st is suited for testing eyes not accustomed to e 
accurate observations or to be trammelled with elaborate appara- 
tus, If Prof, Pole was to undertake the in tion, he could 
easily devise some simple ap to suit the experiments 
Shidi; in his hands, would probably give some valuable results. 

Darroch, Falkirk, October 7 JOHN AITKEN 





Subject-Indexes to the Royal Society Catalogue of 
Scientific Papers 


As you have opened your columns to Mr, Garnett’s valuable 
paper on ** Subject-Indexes to Transactions of Learned Societies,” 
you will perhaps allow me to make a suggestion in regard to the 


proposal contained in it. The initial objection to Mr, Garnett’s 


scheme appears to me to be that the work he suggest, will ape ê 


be as large as the original catalogue, and, in fact, the same wor 


‘in anew order, Even were it possible to get the money (pro- + 


bably little short of 10,000/,), the question would naturally arise 
whether or no the was likely to be worth this great outlay, 
Moreover, the plan proposed by Mr. Garnett would not meet the 
great difficulty of compilation, which consists in the getting o 
together of papers treating of identical subjects, but written wy 
various titles by di This would make it neceseary 
to employ experts m subjéct, and also a general practical 
editor for the whole, under whose T all entries must I 
cannot help thinking, therefore, with Mr. J. B. Bailey (p. 580) 
that the titles of yhe papers wowkd have to enerally ignored. 
If the index were made as indexes to cat es are umali 


compiled, it might be got into at least a third of the space of the 
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erga book, perhaps hio wth As to the need of such an 
cannot -be two-opinions, If, however, a fuller 


Soclety 
catalogue, such as is proposed by Mr. fering to as 
y moh s ia proposed by Mr. Garett, -be 


subjecta? - Tho: day for great 


e grains nace pe and as the astronomer cares 
and would find them onl: 


d ida pL DAS 





; and at 10,30 hardly ‘any- 
obese, Falch as yrs 
made and-the 





spectrum. i 
Totally, e aa d aa denas wartet 1 cada) 
with the' concavo side towards the sun, and two others at s and o, 


with their. convex sides towards 
CMM a IUD ee eee eee eee 
gun and the blue farthest from it. 


tite xm, but ingevery case (both. 


us of the Inder 
to all the entries re- 
ogue of Selentific tas pal 


that Prof. 
red i e uius eather Bareau, 


meteorological entries in the Royal Society Catalogue. 
other workers have done the same for other 
think, the best use to make of the 

which is of immense value, in the first 
vs of fee va f d i cs ee catio c 
subject-Indexes may be drawn. 

Society of Arts, October 28° HxNzY B. WHEATLEY : 


78° diameter. inner circle was not quite perfect ‘at the 

point where the abcd, touched it; it was slightly dis- 

torted, and 1 tarne point (u) pissed S lage o 

another circle of larger radius, / &. The junction of three 
besutiful and 


I may mention, to give an idea of the brilliancy of the 
menon, thet many persons- mistook one or other of the cured. 
T sie eere S ENTE 
supposed to sun itself sun happening to from. 
the observer by some adjacent buildings), 

Dublin, October 11 HOWARD GRUBB 


Karl Friedrich Mohr. - 


* Ix your noti on the late Karl Friedrich Mohr there is no. 
mention made of one of his most remarkable works, ‘‘ Die 
Geschichte der P. the first edition of which appeared in 
1866. In it he takes up what he considers entirely new ground 


+ 
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&nd certain of his chapters are in the highest degree interesting. 
His chapter on the origin of coel is perhaps more interesting than 
any other, and is full of resso I have not seen 
the work cited in any of our treatises on geology, and yet tho 
opinions of euch ad eminent chemist must have some welght in 

treatment of problems wherein chemistry alone can furnish a 


on. J. P. O'Rzuiv 





Suicide of Scorpions 


Tae self-destruction of the scorpion when hard-pressed is un- 
questionable. I have on several occasions invited sceptics to 
mius the tragedy (1) im tila part of rape : 

The n we frequently meet with in and about “ Sierra 
Morena" under stones and {in crevices, is a large light-brown 
species often more than /te inches from head fo sting. 

Having procured one I have it in a circle of glowing 
charcoal embers a foot or so in diameter; efter vain attempts to 
get away it raises its tail over its beck, pierces its head with its 
ating and precisely in the way described by Dr. Thomson 


xx. p. 577). F. GILLMAN 
Provincia Jaen, Ties Spain, October 20 


Superficial Earthquakes 


CAN any co ndent o me with an ion of the 
following facts? which took p at Virginia 
City some time ago was not felt by the workmen in the mines, 
Some years ago a much more violent earthquake shook the town, 


chimneys, houses, and soon. But it was 
hardly to be noticed in the 3 indeed, not at all in the 
bag eh eng E. Burxy, Jun, 
ber 16 


Coloured Lightning 


ABOUT 4 P.M. to-day we had a pretty severe thunderstorm, 
accompanied by heavy rain, and the entire heavens were overcast 
by one unbroken cloud; three or four dashes of lightning were 
ofe distinct blue colour, and then followed a fissh of beautiful 
cose colour, succeeded by more flashes of blue lightning. Will 
somo of your correspondents explain the cause of of 
colour? and oblige A CONSTANT READER 

Welland, Ontario, Canada, September 28 





t: MEMORIA,"—The correspondent who signs herself thus 
must send her name if she wishes her letter to be inserted. 





OUR ASTRONOMICAL COLUMN 


THE SATELLITES MIMAS AND  HYPERION.— The 
following are approximate times of the greatest 
western elongations of Mimas during the first week 
in November :— 


h m 
Nov. Y ... 14 


24 G.M.T, Nov. 4 I0 I5 GMT 
ip 313 I 6s "EE $2 5, 
p 3.1138 *, n Ou 729 p 


Observations of Hyperion during the present opposition 
are required before a reliable e ferens of this satellite 
can be furnished. The true mption of the peri-saturnium 
is yet doubtful, unless Prof. Asaph Hall has been able to 
decide n it from later observations than have been 
publish As we have stated hefore, Mr. Marth some 
years since conjectured that it might be as great as +7 

annually, and this rate of motion accords with Bond's 
determination of the place of the peri-sfturnium in 1848 
and Hall’s results from Mr. Lussell’s observations in 1852, 
and his own in 1875. So far as we know the Washington 


measures of 1878 are not yet published ; probably they: 


may throw more light upon the subject. 

ANUARIÓ DEL OBSERVATORIO DE eMADBID.— Thé 
seventeenth volume of this compilation (for 1879) reaches 
uslateinthe year. Itis one of those useful compendiums 
of which the Annuaire du Bureau des Longitudes is 


be taken as the type. 


probably the oldest, and ma 
Astronomical phenomena and details occupy a consider- 
able space, and the volume is therefore ftly noticed in 
this column, but there is a great amount of miscellaneous 
information, hical, meteorological, physical, and 
otherwise, which mill recommend it toea larger class of 
readers. We remark some few points to which exception 
might be takín on the score of want of accuracy or 
completeness; thus the He T MTM 
b . Lassell is not recorded, and the n of 
Uranus satellites is set down as eight, though four are 
queried with good reason. The discovery of Tuttle’s 
comet is dated in 1858, no mention being made of its 
appearance in 1790. Itis doubtless through a misprint 
that Encke's comet is stated to have appeared in 1695. 
Many of the miscellaneous tables are very full, as, for 
example, those of the altitudes of mountains in all parts 
of the world, the length of rivers, and the meteorological 
conditions in various parts of the i and as 

Spanish science, &c., the volume is no doubt to 
be considered authoritative. There are many who have 
occasion to consult works of this kind, who may like to 
have their attention directed to the present publication of 
the Royal Observatory at Madrid. 

A NEW PRIVATE OBSERVATORY. — Observatories 
erected, equipped, and maintained in activity by private 
individuals are numerous in this country, and, as will 

pear from Prof. Holden’s recent there are many 
oF them in the United States; but the number of known 
observatories of this class upon the continent of Europe 
is not great, and the more interest therefore attaches to 
the addition of a newone to the list. Dr. Jedrzejewicx gives 
some account of an observatory he has constructed at 
Plónsk, about 37 miles from Warsaw, or in a 37 39", 
and long. 20° 30’ 59" E. of Greenwich. princi- 

al instrument is an equatorially-mounted refractor by 
Bteinheil, of 6'4 inches sperture, to which are attached 
filar and other micrometers, and a spectroscope. Acting 
upon the advice of Dr. Vogel of Potsdam, Dr. [unde 
wicz has the intention of devoting his time mainly to the 
measurement of double- selecting such objects as 
are well within the power of his telescope; indeed, he 
has already made a considerable advance in this direc- 
ion, having secured 860 ome observations of 170 
double or compound stars, the result of some 8,500 
separate m and with the view to enable astrono- 
mers to judge of the amount of confidence to be placed 
in the abara tioni that may be published from Fidnsk, 
he has given a comparison of his measures of a number 
of stars, which do not exhibit change, with those of 
Struve and others, and the comparison will tend to 
induce reliance upon his work. One remark we may 
make which bears generally upon the selection of objects 
for measurement with such an aperture as Dr. Jedrzeje- 
wicx possesses: it appears to have been too much 
custom with the generality of observers who devote them- 
selves to double-star astronomy, to accumulate a large 
number of measures of well-known, we may almost say, 
historical binaries, to the neglect of other objects, equally 
within the scope of their ee and equally deserv- 
ing of attention, A carefully-consi list of stars 
an essential in the actual state of this branch of the 
science, if the labours of the observer are to possesses 
their utmost attainable value, in the future. The nume- 
rous discoveries of Mr. Burnham in particular confirm us 
in this view ; his various lists exhibit many stars which it is 
highly desirable to keep under observation,*and which ds 
not yield in point of ipterest to other better-known binarles, 





GEOGRAPHICAL NOTES í 


THE Ja pa repart, with expressions of great 
od deret, of which we have already had news by 
telegraph, of the 4. E. Nordenskjold, little vessel 


630 : 
"which M. Sibiriakof fitted out for the relief of the Vega. 
"The vessel left Yokohama on August I, and was lost on 
‘August 5, near Nemora, at the north-eastern point of 
. the island of Yesso. The 4. E. Nordenskjold was com- 
manded by Capt. Sen e, an Arctic explorer of repute, 
who, when called* to this duty, had arranged to accom- 
pany Dr. Otto Finsch in his expedition to the Pacific. 
e crew consisted of picked Arctic sailors, and there 
were also on board M. G ief, representing thé Russian 
Geographical Society, and Herr Dankelmann, of Leipsic, 
the Selecto of the Bremen Soci All on board were 
saved and were stated to be returning to Yokohama. 


DR OSCAR LENZ will shortly start on a tour to Marocco 
by order of the German African Society. 

Les Missions Catholiques has published,'in its last two 
numbers, some notes on Ássam and the neighbouring 
countries, which have been furnished by a Roman 
Catholic missionary. By a singular coincidence the 
second instalment, containing an account of the Naga 
tribes, appeared just at the time when news arrived of 
fr. Damant's murder in the Naga Hills. 

THE new Bulletin of the Société de Géographie Com- 
1nerciale, of Bordeaux, contains a paper of some interest, 
by M. G. Revoil, entitled “Le Pays des Comailis- 

edjourtines," which is accompanied by an outline map 
of that portion of Africa. 

THE members of the Sosaria Society of Algiers 
held thelr first meeting in the Hotel de Ville of that city 
on October 22, to elect their officers. 


. THE just-published Buletin (for August) of the Paris 
Geographical Society, contains the itinerary of the Abbé 
D odia of his journey from Pa-tang to Ta-tsien-len 
and in 1877, and an account of the journeys of Pàre 
Duparquet in South Africa, by the Abbé Durand. There 
are some interesting letters between Dr. Rohlfs, Dr. 
Stecker, M. Duveyrier, and M. Mané Davy, concerning 
Observations made in North Africa by Dr. Stecker, on 
électrical and other natural phenomena. 


Mr. STANFORD hag just published a 
of Japan, which forms probably the best map of the 
country now in existence. It has been compiled by Mr. 
Knipping, whose official position in Japan has given him 
exceptional advan for obtaining the n mate- 
rial He' has used the native Japanese surveys, which we 
believe are wonderfully accurate, data collected during 
his own extensive journeys in the country, travellers’ 
narratives, and consular reports. The map is on the 
scale of seventeen miles to an inch, and is creditable to 
author and publisher, and certain to prove useful to all 
who have dealings with the country. 

Mr. EDWARD F, SANDEMAN will shortly publish, 

h Messrs. Giifin and Farran, an account of his 
tra in South Africa, under the title of “Ten Months 
in an Ox Waggon; Reminiscences of Boer Life.” A 
special feature of the book will be the description of the 
home life of the Boers and their chief characteristics, and 
it will contain half-a-dozen chapters of shooting experi- 
ences in the country to the far east of the Transvaal, with 

ts of the various big game of that region. A visit 

o the gold fields is also described, and some account will 

«be given of the life of the miners, The volume will con- 
- tain a map of the country. 


large scale map 





o KEW GARDENS 


T is highly desirable that the public should be fully 

. a ted with the real objects of the establishment 
of which we have the annual report before us, as a very 
imperfect impression on the subject is prevalent. That 
object is not simply to collect ag many formspf vegetation 
qe Year ipe me Condidon of the Royal Gardens at Kew 
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as admit of cultivation, with a view to facilitate the studies 
of botanists, whether young or old, much less to make 
mere collections of plants without any ulterior view; but 
while its upequalled herbarium and diligent staff are 
enabled to promote botany as a science, it has in view 
the rational recreation of multitudes and the accompany- 
ing improvement in taste, from the dard with ex- 
quisite forms and combination of colouring, aided by the 
attendant prevalence of order in each Jen while 
in an economic point of view there are ities ‘for the 
investigation of diseases which affect our commerce or 
manufactures, unequalled facilities of diffusing through 
our colonies productions which may prove of vast im- 
portance to their interests, inquirers at home being able 
at once, through the museum and its cugator, to become 

inted with matters in which their factories are more 

or less concerned, and thus to obtain information which 
in many cases has proved the source of national advan- 
tage. Atthe same time there are great opportunities for 
young cultivators gaining such a knowledge of the struc; 
ture and intimate nature of plants as will not only be 
useful to themselves and their employers, but which has 
a tendency to improve by example the numerous tribe of 
deners who are too often deficient in the very know- 
edge which is of the utmost importance to successful 
culnvation, The interchange of por and -seeds also 
is carried on to a great extent at Kew, which is now the 
acknowledged ulumate medium for ail communications 
from abroad with reference to what may be called indus- 
trial plants. The mass of correspondence which is 
carried on in this very useful department is almost over- 
whelming. Amongst other thi india-rubber plants, 
coffee, and quinine-producing barks, have received pecu- 
liar attention, respecting which interesting details will be 
found in the report. The cinchona eet not less 
than those of coffee, are every day of increasing import- 
ance, much of which is due to our national establishment 
at Kew. Not only have pajns been taken to introduce 
the most improved forms of the coffee-plant, but the 
disease which is ravaging the re eae in Ceylon 
has been diligently studied by Mr. Abbay, whose observa- 
tions were commenced in Ceylon in company with Mr. 
Thwaites. The first step to combating with diseases is 
doubtless an efficient knowlege of their nature, and it 
appears that the observations of these gentlemen and Mr. 
orris have been attended with success in the application 
of proper remedies. Full figures are given in the report 
of the structure and nature of the coffee mildew by Mr. 
Abbay. This is not the only good work which has been 
donetat the new laboratory during the past year, whére 
the writer of the present notice has more than once 
profited by the facilities which it affords for observation. 
It is not to be expected that the introduction of useful 
plants will be equally successful e here. Much 
depends on the intelligence and care of the recipients, 
even when there 1s no inaptability of climate, We antici- 
ate in future reports that the diffusioh of other matters 
[oe generally known will be recorded as at once successful 
and important. There is, perhaps, no set of plants of 
more importance than thoge which produce indja-rubber. 
Attention was drawn years ago to the wasteful destruc- 
tion of peel esse and the necessity of greater care: 
being taken with the forests in which these trees abound, 
and a committee was appointed for the furtherance of this 
object. The trees which produce this valuable substance 
are various, and belong to very different natural orders, 
and the extension of differerft sources of production, in 

consonance with different varieties of climate, has been a. 
matter of constant anxiety at Kew. Here, again, a perusal 
of the report before us will be highly instructive. 

e Besides the mgtters above mentioned, at the elose of the 
report many suggestions of sources of possible utility are. 
given, which be read with much interest; amongst, 
which we may mention the Rain-tree of Peru, the South. 
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African Bamboo, the Sugar-Cane Disease, Substitutes for 
Vegetable Ivory, and Paper Materials. 

the plants under cultivation, it should be 
stated t pains are taken to namp them con- 
spicuously and correctly, a matter of extreme importance to 
students, and one which every day engages the unwearied 
attention of the staff at the Herbarium. Without almost 
unlimited means the collection could scarcely be much 
extended. The admission, however, of Mr, Peacock’s 


un collection of succulent plants for a limited but 
sufficiently extended period should not be passed without 
notice. The was a happy one, and the accept- 


ance much to the credit of the authorities, The groups 

hardy economic plants and of those of a similar 
character which require a higher tem than our 
country can offer are of especial interest to the student. 
The plants of peculiar botanical importance which have 
flowered during the past year are duly recorded, while an 
especial report, accompanied by a figure, is devoted to a 
new tropical fodder-grass which grew and flowered under 
store treatment. At Singapore, Adelaide, and elsewhere 
the hopes conceived of It are very t, and seeds of it 
-have been widely distributed from Kew. Nor are matters 
of cognate interest at home neglected. A notice is given 
of that form of the prickly comfrey which is likely to be a 
valuable r 2 Great Britain and d. It 
seems to be a hybri tween Symphytum officinale and 
S. asperrismum,; wo have seen it lately in great perfection 
-and in full usage, where it is y consumed by cattle, 
which thrive upon it immensely, while they will not touch 
the common . 

The ravages of insects amongst plants are of no less 


interest than those which are produced by fungi A very- 


small bug, for example, is highly detrimental to ‘the tea 
plantations in India, and Mr, Mc has given a great 
deal of valuable information on such subjects, information 
of such importance that the want is suggested of a con- 
sulting entomologist, at the disposal of the different 
Faden rn ones who should receive a ining fee 
in return for investigating and reporting upon the various 
QUO vis open which the residents in our various 
ritish dependencies apply for information. 

At the commencenfent of the report there is a notice of 
the condition of the tropical fern house as regards the 
decay of the rafters, which the late storm has too sadly 
confirmed, and it is in co uence ed that some 
hard wood like teak or blue gum sh be substituted. 
The suggestion is one of great importance to all who are 
interested in the sustentation of their stoves and conserva- 
tories. foes deal is often dangerous. Every one who 
das watched progress of decay in imported wood as 
used in railway constructi 
they become i d with su fungi as Lentinus lepidexs, 
Trametes pihi, and Lensites nane of course, from 
spawn contained in the wood. But home-grown wood is 
no less subject to decay from fungi. ero oak is 
grown from old stools, the wood is apt to have a tint, 
which, to persons well skilled in such matters is known as 
foxy. Such wood would at once be rejected in our naval 
yards, but we have seen a case in which it was used in 
the construction of a range of hothouses, where the whole 
in a few years. was destroyed by Dadalea guerina; and 
deal, whether of home or foreign growth, is soon infested 
with Polyporus medulla panis, which is, we believe, a 
eonna ue of ed commonest fyngi, It is not 
always sible to say whether any m xe uenia 
ii wood; da better, therefore, as Sir Joseph Hooker 

; to use some material less liable to decay. 
t remains only to notice the acquisitions to the 


must have seen how soon 


herbarium the past One of the most im- 
portant is 'a c on of fungi containing more thee 
10,000 a great portion of whicharetypical That 
of Mr. fróm its containing type 


n is imports 
specimens of the Bombay flora. Messrs. Cosson, Miers, 


and Casimir De Candolle have sent collections of ter 
or less magnitude and value, while the list of con 

either in specimens or dra occupies more than three 
columns. The botanical publications prepared in connec- 
tion with the worl of the herbarium have been of an 
importance equal to that of former yeafe, while the third 
vo of Hgoker and Bentham's Genera now in the 
course of pri , is the result in great measure of last 
year's studies, which have never wavered. 

; ` ' M. J. BERKELEY 





NORDENSKJÜLD'S ARCTIC VOYAGES! 


N 9RDENSKJOLD'S next visit to Spitzbergen was 
made in 1868, in a “small weak steamer” the 
Sofia, The main object of the expedition was to pene- 
trate as far north as possible, but as we have said already 
it was not very successful in this respect. The other 
objects of the expedition included an examination of the 
flora and fauna of Bear Island, -the i remaining 
fragment of an extensive polar territory which probably 
at one time connected Scandinavia with, Spitzbergen, 
the flora and marine fauna of which was still almost . 
unknown, though fitted to throw important light on the 
animal life not only of the Scandinavian but 
also of the northern shores of Britain which are washed 
by the Gulf Stream ; a careful examination of the strata 
on Bear Island and at Ice Fjord and King’s Bay which 
contain fossil plants, and a search for post-miocene 
strata on the peninsula between Bell Sound and Ice 
Fjord, which might afford some information as to the. 
transition from the warm climate of the miocene V 
which produced a luxuriant forest vegetation, to i 
masses of the present time ; a more th examination 
of the Saurian strata at Cape Thorsden ; an examination 


of the ents of skeletons of whales found on the 
shores of Spitz ; & continuation of the collection 
and examination of the land and marine fauna and flora; 


dredgings at the greatest depths ; magnetic and meteoro- 
logical observations ; geographical determinations of 
position, &c. 

It was on this occasion that a week's stay was made at 
Bear Island, which lies about half-way between the north 
coast of Norway and Spitsbergen, and of which we 
should have liked to ste a map and some views in 
Mr. Leslie's volume. Some of the results obtained in 
this visit are thus given by Mr. Leslie :—'' Bear Island 
forms a pretty level plateau, two to three hundred feet 
above the sea, rising here and there into inconsiderablo 
elevations and furrowed by small valleys, in the bottoms 
of which little streamlets seek their way among the naked 
stones. In the south-east the appropriately named 
Mount Misery rises perpendicularly from the sea to 
a height of about 1,200 feet, and in the south the Fugle- 
fjeld is about the same height. On neither of these, 
however, is there any glacier or perpetual snow. It is 
not the formation of island which gives it so desolate 
and forbidding an appearance, but the monotonous grey 
colour of the whole landscape. No trace of any grass 
turf is to be found in the interior, far less of any trees or 
bushes ; only the Polar willow (Salix polaris and Ar lacia) 
with its thread-like stalks ing in the moss, and two ar 
three leaves, scarcely the size of a finger-nall| raised" 
above it. Green patches in hollows where water has col- 


specimens 
culus (Ranunculus sulphureus) and a few other plant 
and sparingly mixed with them. Except in these 
marshy places, the d is nearly everywhere without 
the slightest trace of covering. By the combined action 
of water and frost the rocks have been literally frosen 


* The Arctic oyagea of Adolf Erik Nordenskjöld, 1858-1879." With 
qiuseare Adr. Mapa. (London: Macmillan and Co, 187) 
from p- 6:1. 
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asunder, the limestone to small angular fragments, and 
the sandstone-to larger or smaller blocks heaped one 


‘upon another, Such collections: of stones cannot of 


‘of gravel 
specimens of. thé 


Arctic poppy. (Pabst: dtu atre Draba, | 
AERE Fhe NOR , and it jb'o 


III 


e- e 7 3 Pis » ` E PEL : : 3 

I. Inland Ice pen bato tha Bea (0) ad teriimaitog in a steep too to soo feet high. 
e .IL Ice bottom of an I ie 1 R 
t i iani Sood Yo am oan v feno po, MSS d e s 


t 


(9 
t 


wa, &c. Lichens, especially the 

ere very sparingly and badly ane thence in spots 
oe is ost ‘covered b ecles which are ež- 

gly rare im the‘flora o inavia. Where 
sandstone is the prevailing rock, the view is still more 
un ane di i A. ee extent of surface 
where me ' e on is by jumpi 
from: one block of stone folebat Eon which blocks 
-all the higher plants, with the exception of a grass or two, 


'richly.hung with luxuriant Cochlearia. : 





species, occur | were. taken, “not without 


are'banished, The exterior of the igland is more at- 
tractive, The rocks rise pependit. out of the sen, 
and as they consist of the looser formations, they have, 
in course gf time, been shaped by the waves into the 
forms of Ej grottos, towers, columns, oe ne 
jecting montories are in some oun 
Io be cisthed with t turf, and the perpendi cliffs are 


“S 'The'explánation is. It is only the ledges where 
' -y 57Cthe sea-fowl sit that are thus ornamented, 
ih the rich mould originating 
from these fowl that the-plants can attain 
. guch luxuriance, . This leads us: to. the 
most remarkable thing about Bear Island, 
its fabulous richness in.sea-fowlL Indeed 
it may be.said that the fowl are the proper 
. inhabitants and. owners of. the..1sland. 
There are, it 1s true, some mountain foxes, 
. bub they are very scarce; and the greater 
"number only make. a-visit during winter, 
$- resembling in this the Polar: bear, :from 
æ which- the island is named, as it cannot, 
$ atleast now, support itself here in summer. 
During that season the walrus, which soon 
after the disco of the island was found 
upon its shores in ‘unheard-of numbers, 
and a little flock of which Keilhau had an 

^ opportunity af. observing, is now sought 
fanm vain, .Even in winter, according to 
jg. sthe.lafest- observatibns; the; Polar: bear-is 


e ave jut 


botanists of the expedition was thirty- 
which, with the other five formerly ob- 
, but not now found, makes the 
whole number of phanerogamous ‘and 
higher t ous plants fóund on 
Bear iiad ht The mmber of 
species of insects found was.twelve. The 
number of marine animals was. unexpect- 
edly small In cohsequence of the unsuitable 
nature of the bottom. <A great of the 
. island consists of strata belonging to the 
Mountain Limestone, in which are found 
in abundance mussel shells, corals, &c., 
showing that in times Jong past quite a 
. different animal world lived in an almost 
-. -tropical ocean... Two and a half centuries. 
ago seams of. coal were discovered on the 
north coast of the island, showing as black 
el bands on the perpendicular cliff, 
- facing the sea. As the coal that occurs 
on Spitzbergen had been” d by the 
preceding Swedish expeditions to belon 
tothe comparatively recent tertiary period 
it had been considered probable that this. 
was the case also with that found on Bear 
Island. But on examination being made 
. impressions of plánts were found, partly.in 
: the coal, partly m.the sandstone separating 
. the seams, which afforded indisputable 
evidence- that the strata here belong to 
_the true, coal formation.” Splendid pod 
7 7 "a, Calawtites, and 


laria, a, 

c fossils of the Coal period 
danger to life, from ‘the per- 
pendicülgr sea-cliffs.on-thé- north side of.the island, 
and it was with deep regtet that others had to be left 
behind because there was not time to cut them out of the 
e Ice Fjord was again explored and much new geological 
data obtained, and vations parts of the north coast 
examined. Of this dition, the distinguished Savane, 
Prof, Oswald Heer of Züricb, declared—'' In my opinion 
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rus Swedish Expedition, by the rich collections it has | — Nordensk]5ld's last expedition to Spitzbergen was made 
ht home, has achieved more, and more widened | in 1872-3, when a winter was passed in the island, with 
St of our knowledge, than if it had returned | the intention of pushing north by the Seven Islands by 
koe with the information that the Sofa | had hoisted | means of sledges. As a preleminary to this he paid a 
her flag at the North Pole.” visit to Greenland in,1870, for the purpose of ascertaining 










the suitability of the Eskimo dog for sledging purposes. | in the contemplated expedition. While in Greenland 
After observation Nordenskjold came to the | Nordenskjold made a journey of a few days into the 
conclusion that reindeer were much better adapted to the | interior and brought back some interesting results. He 
work than dogs, and so it was decided to use the former | succeeded in penetrating only a distance of thirty miles, 





and that with great difficulty an accouft of the roug? with at a distance of more than a cable's 
nature of the inland ice and the frequent crevasses that ca oni but everywhere there were to found 
had to be passed. 


ofl lindrical holes, a foot or two deep, from a 
“On the surface of the inland ice no stones were met bouis of lines to a couple of feet in ameter and so close 
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* to one another that it was impossible to find between 
them room for the foot, much less for a sleeping sack. ... 
In these holes in the ice, filled with water and in no 
way connected with each other, Nordenakjold found 

here at the bottom of them, not only at the 
border but in the most distant parts of the inland ice 
which he visited, a layer some few mjllimetres thick, 
of g , often conglomerated into small round 
of loose consistency. Under the micrdscope the 
principal substance of this remarkable powder appeared 
to consist of white angular translucent i There 
could also sl ciu fers of vegetable Fragments ; 
yellow, im y translucent parti with, as it 
appeared, evident surfaces of cleavage, possibly felspar, 
green crystals (angin), aoa black opaque grains, which 
were attracted by the magnet. ‘The substance,’ says 
ordenskjüld, ‘is not a clay, but a sandy trachytic 
mineral, of a composition (especially as regards soda) 
which indicates that it does not originate in the granite 
tegion of Greenland. Its origin appears to me, therefore 
very enigmatical Does it come from the basalt region 3 
or from the supposed volcanic tracts in the interior of 
Greenland ? or is it of meteoric origin? The octahedrally 
crystallised magnetic particles do not contain any traces 


rivers, and the blue ice at the bottom of them is not 
ane oy concealed by a dark dust. How rich this 
mass İs in organic matter is proved by this circumstance 
among others, that the quantity of organic matter in it was 
sufficient to bring a collection of the grey powder, 
which had been carried away to a distant part nf this ico 
by several now dried-up glacier streams, into so advanced 
a state of fermentation or putrefaction, that the mass, 
even at a ga distance, emitted a most disagreeable 
smell, Hke of butyric acid.' ^ 
* The larfd gradually rose, and at their ing-point 
ethey had reached a height of 2,200 feet above thé sea. 
During this visit to Greenland Prof. Nordenskjöld made 
some interesting observations on glaciers. ‘It is,” he 
says; “a common error among geologists-to consider 
the, Swiss glaciers as representing on a small scale the 
anidiid ice of Greenland, or the inland ice which once 
covered Scandinavia. The real ier bears the same 
relation to inland ice which a rapid river or brook does 
toan extensive and calm lake. While the glacier is in 
motion, the inland ipe, like the water of a lake, 
. 1s comparatively at rest, excepting at thos* places where 
it streams out into the sea by vast but short glaciers. 





Canal in the Ice of North-East Land. 


of nickel, As the pilncipal ingredient corresponds to & 
determinate chemical formula (aRSi! + A ISP -+ H} it 
would perhaps be desirable to enter it under a separate 
class in the, of sclence ; and for that purpose I 
propose for substance the namo Eryokonite (from 
vor and xóws). ‘When I persuaded our botanist Dr. 
en, to accompany me in the journey over the ice, 
he continues, ‘I Toked with him on the singularity of a 
botanist making an excursion into a tract, perhaps the 
only one in the world, that was a perfect desert as 
botany. This expectation was, however, not 
confirmed, Dr. Berggren’s keen eye soon discovered, * 
partly on the surface of the ice, partly in the above- 
mentioned powder, a brown polycellular alga, which, 
small as it is, together with the powder and certain other 
microscopic organisms by which it is accompanied, is 
the most dangerous enemy to the mass of ice, so many 
thousand feet in height and hundreds miles in extent, 
This plant has no doubt played the same part In our 
country, and we have it to thank, perhaps, that the 
deserts of ice which formerly covered the whole of 
northern Europe and America have now given place to 
shady woods and undulating cornfields. Of course a 
great deal of the grey powder is carried down in the 


If one of these glaciers, through which the ice-lake falls 
out into the sea, over smooth ground where the 
bottom of the ocean gradually into land without 


any steep breaks, steep precipitous ers are produced 
from which indeed ice-masses down, but do not 
ve rise to any real iceberg. But if the mouth of the 
ord be narrow, the d th of the outlyi sea great, and 


the inclination of the shore considerable, the result will 
be one of those magnifieent ice fjords which Rink so 
admirably describes. No, II. in diagram on p. 632 
illustrates this more clearly. 

“True icebergs are farmed only in those glaclers which 
terminate in the manner indicated in No. IL, though 
pieces of ice of considerable dimensions ma from a 
steep precipice (No. L.). These various kinds of glaciers 
occur not only in Greenland, but in other ice-covered 
polar lands, eg. in Spitz though on so much 
smaller a scale than in G d thet one never mests 
in the surrounding waters with icebergs at all comparable 
én magnitude with those of Davis Straits. — ' . 

“In Spitzbergen, and probably also in some pare of 
Greenland, the ice passes into the sea, as in No. IJI. 

It was in this expedition that Nórdenskjóld obtained 
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the two famous meteors, one of which, weighing nineteen 
tons is now in the Riks-Museum at d the 
other, nine in the Museum of Copenhagen. 





For the ition of 1872-3 the Swedish ent 
provided a steamer, the Po/Aem, and a brig, the Gladan, 
which were accompanied by the Onkel A as tender. 


Troms} was left on July 3o, and Ice Fjord was again 
visited, where a was made in Coal Bay. Some 
little tíme was spent at Fair Ha on the north of the 
island with the view of fnding the place where the 
Dwarf Birch had been discovered in 1870 by Nathorst 
and Wilander. After a long fruitless search, and when all 
hope of finding it was given up and the return to the 
boat commenced, its dark green leaves were at last 


observed d e from the surrounding moss. The 
dwarf bi ‘ound here, the Berila mana, var. relicta, 
‘TH. is believed to be a survival from the time 
when Spi n possessed a finer and warmer climate 
than now. - Its height, as found here, did not exceed 


two feet, the thickest stem being from two to three 
lines in diameter. After the return to Sweden it was 
found by the help of the microscope that a stem of 
this thickness was about eighty years old. The yearly 
rings were e thin and faintly marked in 
several specimens, and in some of the stem, 
altogether indistingulshable. A grown beautifully 
floweri specimen of.the Gardamwne pratensis alko 
rewarded the search 


of the botanist, a which was 
specially welcome, because this plant, though pretty 
widely distributed, is seldom found in: 


t 
Hlower- on Spitz- 
Leaving Green Harbour on Au 4, the Polkem 
proceeded on her voyage with the Gladan in tow, pass- 
ing through the-sound between Prince Charles Foreland 
and the mainland and anchoring on the 7th in Fair 
Haven for the se of regulating the chronometers 
at the place where Sabine and his companions spent 
three wetks in 1823, carrying on a series of physical 
and astronomical S dervations --The place which is 
Situated on the south-western shore of the inner Norway 
island still bears the name- of Sabine’s observatory, and 
is distinguished by a great number of stones collected in 
a circle. While here, Wijkander carried on a series of 
magnetic observations at Sabine's observatory.- Astro- 
nomical observatjons were also made, and two and some- 
times three boats were at work ing from morning 
till night. It ought also to be mentioned that on the 
drift-ice which the Po/&em had encountered a short time 
before, Nord jöld had found small quantities of dust 
similar to that which he had discovered in the snow during 
a snow-storm at Stockholm in December 1871. This dust, 
which he believes to be of cosmic origih, contains metallic 
iron, cobalt, nickel, phosphoric acid, and a colloid organic 
substance. “However small and inconsiderable the 
quantity of this substance may be in proportion to 
e snow or water fglling at the same time,” he writes, 
“it may yet play an important part in the economy 
of nature ; for example, by means of the phosphoric acid 
which it contains it may restore the fertility of the soil 
impoverished by repeated harvests. This observation 
ought.also to be of great importance for the theory 
of meteors of the aurora, &c. Perhaps we should 
inquire whether in this phenomenon we are to seek 
the explanation of the dance in which i 
which occurs plentifully in meteorites, is found to exist 
in certain distinct geological districts, and if an increase 
of the earth’s mass, which is certainly minute, but 
which is going on continuously, ought not to produce 
very considerable changes in the geological theories 
now peace which proceed on the supposition 
that the globe is as nearly as possiblee unaltered in 
mass since the first occurrence of plants and animals, 
and that the geological changes have always depended on 
Changes of ibution in the mass over the surface of 
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' According to Plücker and Geissler; the linear 
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the kir Ml upon the arrival from without of new 
constru material for our globe." : 
While at Fair Haven the expedition was visited by 
Mr, Leigh Smith in his yacht, who promised that he 
would be among theefirst to look them up next summer. 
After a long 
the ice, the expedition got away in September 1, but failed 
in every attempt to reach the Seven Islands. Mussel 





nforced delay in Fair Haven on account of 


Bay, ther’, a small inlet off the east side of the mouth of 


Wijde Bay. was chosen as the winter quarters of the 
expedition, and here all three vessels were ultimately 
locked in the ice. One large building was erected on 
shore besides magnetical, meteorological, and astronomical 
observatories. During thewholeof thestay of theexpedition 
here regular observations were carried on in their observa- 
tories. Provisions were short, and all had to be put on 
allowances; though scurvy broke out there was only one 
death, and altogether the winter was a dreary one, in 


"spite of every effort to keep officers and men constantly 


empl 

Wii der remained whole nights in his observatory 
bravely defying the cold and patiently overcoming the 
many difficulties attending astronomical observations 
made in such circumstances. In the cold weather the work 
out of doors was not stopped and the still went 
on, it being of t. importance to ascertain whether the 
severe coli the long darkness exercised any special 
influence upon the.marine animal and vegetable world. . 
- With the arrival of spring preparations were made for 
the ice-journey to the north, but as we have said already 
they did not get beyond the Seven Islands. Nordenskjold 
ches some interesting observations on-the rugged ice 
which prévented him attempting.to push further north- 
wards, ‘The iceiwe. thus .is-formed not of 
colossal blocks or icebergs, but of angular blocks of ice, 
er M piled loosely over each other, so as to 
orm ids, .or -walls of ic 
which wera close to each other at the space between, 
them was frequently riot enough for ourtent, The 
cause of the formation of.tbese ice-walls, which were 
also observed renga on. the north coast of Siberia, 
is probably to sought for in the changes of volume 
which ice undergoes when its. tare is 
on 
coefficient of ice is *.0'0000528. . If,: therefore, ice of 
o° C. be cooled.to — 15? C; cracks must. arise which, for 
1,000 metres, have.à breadth of.32 inches, The cracks 
naturally freere together. inmedia tely- afterwards, and 
when the ice is warmed, for instance to — 5° C, a. 
pingu must place of ai inches p kilometre.. 

uring the course of the winter this phenomenon is. 
repeated innumerable times, one layer of ice being piled 
upon another, till the whole ice-field Dru a conh ted mass. 
of blocks of ice heaped up against each other. Similar 
forces are also in operation in the crust of the earth, with, 
less intensity, indeed, in consequence of the smaller 
expansion-coefficient of the rocks which compose it, and. 
the inconsiderableness of the of tem 
which occur in them, and the cracks thus formed may 
here come to again, provided no chemical or 
mechanical sediment has been deposited in them, as is, 
perhaps, often the case. On the other hand, the forces. 


operate in the earth's crust during millions of years, and. e 


I doubt not that in the circumstances here noticed the 
cause of the strata being contorted, dislocated, and thrown 
over each other is to be sought for. This last, perhap 
to judge by the observations I had the opportunity o 
IRE g on the polar ice, happens far oftener than "we 
commonly suppose, akd when it takes place there often 
occurs no considerable disturbance in the original hori~ 
zontal position of the stratum. Certainly in most 

the veins filled with foreign gninerals, by which the upper 
strata of the in particular are intersected in all 


p thirty feet high, - 


directions, derive their origin from similar causes ; that is 


e 
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to say, from cracks which have in consequence of Men dd 
of temperature many times over opened and.come er 
a provided they were not prevented by the felling 
im of ddbris, This has, however, often taken place, 
considerable masses of sediments, dormed chemi or 
mechanically, have uently collected in the cracks, and 


during the immense: duration of geological ages they 
have ened and been metamorph to soli crystal- 
line rocks—limestone, quartz, felsite, pegmatite, &c.”’ 


To make up for the disappointment of not being able 
to push beyond the Seven Íslands, Nordenskjóld made a 
journey round the coast of North East Land, and: right 
“across the island from east to west. “North East Land,” he 
tells us, “forms the most northerly of the four large islands, 
into which Spitzbergen is divid Its. extent ‘north 
to south is seventy-five ape ir piis west about 
ninety-two geographical miles. € whole interior is 
occu ief by an ice-sheet 2,000 to 3,000 feet thick, to which 
the ‘snow (and rain) during summer and winter 
brings new material and which accordingly would be 
unceasingly increased, if the mass of ice did not, as is 
tho case with all glaciers, flow out into the sea slowly but 
without intermission. The principal direction of the ice- 
. stream in North East Land is towards the east, and the 

' whole of the east coast.is therefore occupied by a single 
ecipitous ice-wall, insurmountable from the sea, which, 
b. nowhere interrupted by rocky heights or tongues 
of land, forms the broadest glacier or skridjükel known 
to man: It is, for instance, considerably broader than 
the Humboldt ier in Greenland described in such 
lively colours by Kane.  Northwards, however, the 
ice-sheet-of North: East Land terminates with:an even and 
gentle slope, which sometimes reaches the sea, but gene- 
rally leaves a small stretch of-ice-free land along the coast. 
On this side there is no obstacle to an advance into the 
interior, at least from precipitous slopes.” 
With to the glaciers which cover the surface of 
this island, Nordenskjdld writes :— 
“Like the glaciers of Switzerland, of Greenland, 
and of S inavia, the glaciers: of Spitzbergen are in- 
.terrupted by clefts or fissures which often extend per- 
pendicularly through the whole mass of ice several 
thousand feet thi The occurence of these fissures 
stands in close connection to the motion of the glacier, 
and there is therefore a smaller number to be met with 
where the glacier is spread over an extensive level field 
without interruption from rocky heights. Accordingly we 
had reason to suppose that clefts or fissures would not in 
any specially t number intersect the way we had 
chosen.and I hoped besides that all the crevasses would 
have been filled with snow during the snow-storms of 
winter. This supponiion was so far correct, inasmuch 
as fissures do not here occur in such numbers or of such 
gize as in that part of the inland ice of Greenland which 
I examined along with Dr. Berggren in 1870—but deep 
almost bottomless openings do nevertheless occur in 
numbers sufficiently to swallow up us and our 
sledges, They were the more dangerous as they were for 
the most part concealed by a fragile vault of snow, so that 
even when we stood on the edge of the cleft, it was only 
by boring with an ironshod stick, very often first by our- 
selves ing in, that we could assure ourselves of 
e nei urhood, direction, and extent.” 
spite, however, of the innumerable concealed 
crevasses which they had to pass, the journey across the 
glacier-bound island ; was safely accomplished. The 
now, he found, at a depth of four to six feet, passes into 
ice, being changed first to a stratum, of ice-crystals, partly 
large and beautiful to the eye of the 
to a crystalline mass of ice, and y toa hard homo- 
eous glacier ice, in which, however, there could still 
observed numerous cavitieg filled with gir, compressed 
by the pressure of the overlying ice. Wien the ice-wall 
becomes. on the melting the ice too weak-for the 


ographer, then. 


pressure of the {nclosed air, these holes break up with a 
peculiar crackling sound, which in summer is continually 
to be heard from the pieces of glacier ice floating about in 
the fjords. , 

Many other extremely interesting observations: were 
made on umor as to the nature of Arctic land-ice. 
For example Nord jold says :— . 

* [n many there is a very essential ‘difference 
between the ice-field over which we now travelled and 
the inland ice-field in Greenland, which was visited by 
me in 1870. The reason of this ma ca piepe 
a great degree the fact that in North Past. we 
wandered over a kind of své region, that is.to say, 
over a part of the glacier where the surface is occupied 
by:a layer of snow which does not melt away during 
summer, while in Greenland at the beginning of the 
month of July the snow upon the surface of.the glacier 
was on the contrary already nearly completely melted. 
No trace of the glacier lakes, the boaatifúl and abundant 
glacier streams, the fine waterfalls and fountains, &c., 
which occur everywhere on the. Greenland inland ice, 
could be observed here, and the configuration of the 
surface showed that such forms never occur, or-only to a 
very limited extent. The melting of the snow clearly 
goes on upon Spitzbergen on too inconsiderable a scale for 
such phenomena toanse.’’ Another curious phenomenon 
of this Spitzbergen ice was an area near Cape Mohn 
which was intersected by canals which for the most part 
ran parallel with each other, at some places at a distance 
of only 300 feet. The depth wasup to 40 feet, the breadth 
30 to 100. “Sometimes, also, there occurred other. de- 
pressions, bounded in all directions by precipitous e 
of greater depth than the glacier canals, but of limi 
extent; these, perhaps, may most fitly be called by 
the name given them by the sailors—docks or glacier 
docks? ith to the cause of these curious 
phenomena Prof. Nordenskjòld writes :— 

“The inland ice of N East Land was at the time 
of our visit too much covered with snow for me-to make 
out with complete certainty the way in which the -glacier 
canals originate. That they were not river channels was 
clear. Forthey were much deeper than the river channels 
on the Greenland inland ice, wheat; however, the melting 
of the snow must proceed on a much more considerable 
scale than on Spitz , and they occur in-too close 
proximity at certain places (while at others they are 
completely absent) for them to be the beds the 
channels of the streams, certainly very inconsiderable, 
which are produced here during the height of summer. 
There is a strong probability, on the other hand, that they 
originate from faults-in the ice, strongly resembling those 
that are observed in the solid strata of the earth, and 
which, there as here, derive their origin from the alternate 


‘expansion and contraction of the strata or the ice in 


consequence of variations of temperature.” 
e Nord jöld was out on this sledge journey the 
Miel Pennie y ve oul eared on. aon after 
e s departure Wykander commenced a series 
of pendulum observations, The tidal observations were 
also extended. Five mirfute observations were carried on 
at least a whole hour twice a day, at ebb and flood. 
After the long, dreary, and trying winter, our readers can 
easily imagine how welcome was the sight of Mr. Leigh 
Smith's yacht the Diana, steaming into the bay on June 
12, with an abundant supply of much-needed comforts 
and luxuries. i A 
From what we have written it will be seen that Mr. Leslie 
has been ableto bring together from the wealth of material 
which exists on these various expeditions of Prof. Nor- 
denskjold, enough to render his volume one of general inte- 
rest and great Scientific value. We need not follow him in 
his narrative of Nordenskjold's two pue in 1875 and 
1876 to the mouth of the Yenissei, for the purpose of 
proving that a cea-route from Europe along the north 
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coast of Europe and 
that river. Some of 


te cae eed of te dp 


details will be found in Mr. Leslie's volume. From what 
m e will be seen that comparatively young as 

Prof Nordenskjold.is, he has done an amount.of work 
rarely accomplished. even in a.long lifetime. A Ppendet 

to Mr. Leslie Leslie’s volume is a long bibliograph 

published results of these expeditions of No AEN 
and from this it-is evident that Ae ged have bome. rich 
fruit in nearly every department of science. . 





HERING'S THEORY OF THE VISION OF 
LIGHT AND COLOURS! 
II. 

EFORE propounding his theory, the author thinks It 
B: necessary to devote; one memoir—the fourth —to an 
essay, the object of: which is to defino clearly the nature of 
the sensations of black-and white-and their mixture gray. 
He remarks that it 1s.a habit to treat visual-sensations 
rather acco Sebese ipa origin than by their own 
nature; and influences the i 
tained about the ever black-and- aad white We know 
E white light is a combination of ra 
all mE s, and we have no physical notion of black 

vem namely, as an absence of light -of 
ence, transferring our phy C8-to-our p 


of-all sensation ; Ot, to use a metap 
. from black is our canyas, or background, on 
which all our sensation-pictures are drawn in white or 
colours ; as a result of this, all our reasoning is confined 
to the ‘pictures, while the background receives no 


The ere as one of the main- points of his theory, 
strongly objects to this view. He denies that the natural 
unimpressed state of the visual sensation corresponds 


appealing to -day be 
of the opinion. Any*one Sho. D mins 
impressions after being for some time in a perfec dark 
room, will observe Eia enni but if he tries, 
in tion, to compare his sensation of a 
piece Ea piae Tehe Ti eor to admit 


a 
as an casier 
por ie e after-image of a 
white disk with the apare the black efterimage of a 
darkened eyes, and he will observe a similar contrast. 
The author's view is that the impression of black, like 
that of white, can be derived from external sources SOUrCES ; 
Td 
like those of white; or red, or blue. On 


grounds it is no more reasonable to consider lick as the 


tion of the two independent sensations, black and white, 
So Senden SEX express y : 
w an ses to it in a mathe- 
matical form. The peg > sensations 
are practically unknown, and ore no quanti- 
tative ions can be used for them. ub ICE duis 
perminible t gre à an braical idea of the difference 
ons, and this may be done in 


£ Contisned from p. 6:3. 


the p 


usu cage ie 


sensation, and. B= = that.of the black ns e 
For a lighter gray in which there is twice as much white 
as black, x mica. Andfora darker gray, in which there 


-1 Or œ I, 
I 


is twice as-much black as white, W = E. On this principle 

the pure white sensation would: be- expressed by re 

ee 
It -is possible, still retaining th 


more convenient expression forthe b tness or so 
Viae perd of any black-white sensation; thus, the 
egree of bri htness may be expressed by the ratio which 

bears. to the whole sensation, or 


Thus. the brightness of the medium gray will 
tO: and. that. of the mixture of two 


inclple; to 





Ws 
be- wht 





2r: 
ofthe mixture of two black to — 
The brightiess of pure white will be = -p = 1, and 


that of pure black = —?— =o, This mode of definition 


onds to the usual practical idea of the /nexsijy of 
white In gray, but it differs from it by acknowledging the 
independent "black element-in the composition, 


In the fifth memoir we at length get eee te 
fundamental ies ot iis pikes tees 80 as 
the black-white sensation is concerned. 

-to the treatment of white as a 


mixture of complementary doe as blue de e E 
whi 


has arisen solely from: phys peaa No one, 
he says, can pretend that tho least trace of any other 
colour can be distinguished in a pure white sensation ; 
all that can be said is that the sensation of white is pro- 


Butte anena ioo perfec do iedspontentene Die tack 
But the sensation is a perfectly ind Res eran loveseat 
an investigation into 


or red, and must be so 
the-rativaais of the visual 

Since the physiologist considers all sensations as called 
into existence-by physical 
for otherwise every 


to say ; hes it 
that, somewhere in the nervous apparatus of the eye and " 
ie pu e Hn anding m fur onal TEN oA 
therewith, a substance must oe tees the chan 

or motion of which the. sensation is d wp; thig 
substance may be called the “visual Brice Eeh- 


substan), 


Edere gases] be studied in twp 
the physical influ- 


ences "brought to Der n it, ond aue nr by cdh- 
sidering the sefhsations: ts changes. 
former mode has hithert Est little profit, for 
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although we can follow the ether vibrations to the 


retina, it has not been possible to trace what happens 
beyond. We can, indeed, com the physical influences 
with the sensations produced, but we are obliged, in doing 
80, to skip over the intervening physiological steps where 


the chief in lies, Hence the Backward study of the 
proc asi from their results, affords the best 
Chance of success. ° 


As to the general nature of the action of the visual 
substance, we have a choice between the idea of mecha- 
oe vielen and mE Ene basin " siis 

ysiology points to the latter, for the physio 
bf the eee has sufficiently shown at all movement 
&nd all activity of the nervous substance produces chemi- 
cal changes in it, and all our representations of changes 
of sensitiveness, fatigue, and restoration after activity, 
are founded on the assumption of such chemical chan 
And however varied may be the views as to the details of 
this action, so far is certain that the continual presence of 
chemical processes in e vital and sensitive substance 
is a fact, and that material change is the most universal 
known property of every living thing. 


It is therefore taken for granted that light produces 
chemical in the nervous apparatus of the visual 
organs; and what we term fatigue and change of sensi- 


tiveness depend, by general consent, on chemical changes 
of the sensitive substance. Hitherto, however, it has 
been only to consider this (so far as black 
and white are concerned) as an effect of wits light; 
the element of black being neglected altogether, as 
already explained. - The author proposes to correct this 
error, and he formulates his extended theory as follows :— 

Ths two kinds of sensation which we call white (or 
light) and black (or aark) correspond to two distinct 
kinds of chemical action im the visual substance; and 
the various proportions in which these appear in the 
mixed sensation of gray, correspond to the same propor- 
tions of intensity of these two psycho-physical processes, 

This is the simplest explanation conceivable, and it 
fulfils every condition demanded by general nervous 


physio We must assume a sensitive substance in 
the vi ap which suffers a change by the action 
of light, and this change is generally believed to be a 


chemical one ; and when the stimulating action is removed 
there must be a corresponding change in the other direc- 
tion, giving a return to the normal condition. If the 
former change is assumed to be a partial consumption of 
matter, then the opposite change must be a restitution; 
if the former change is an analytical or disintegrating on 

the latter must be a synthetical or reintegrating one, ahd 


60 On. 
' Now the latter process, by which the living organic 
substance replaces the quantity lost by stimulation or 


activity, is usually called assimilation, and the author 
retains this name. The previous or contrary process, 
where the loss is caused by stimulation or activity, he 
calls dissimilation, Having to use these teims very often 
he denotes them by the letters A and D Deal eal . 
These two processes result from the opledee of 
physiology in general, and if they are correct, there is no 
reason why,as heretofore, only one of th D, should 
ebe admitted toa theory of visual perception, and the other, 
excluded from it. The author's theory of the black- 


A 
“white sensation, therefore, embodies the proposition that 


the sensation of white corresponds to dissimilation, and 
that of black to assimilation of the visual substance, so 
that our visugl sensations furnish a psychical ion 
Of the correlation of the changes in the matter of this 
substance. . 

The following propositions are easily deducible from 


this principle. 


- The degree of lightness or darkness of a colourless- 


visual sensation corresponds with the propertion between 
the intensities or magnitudes of the D and A actions 
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respectively. For the medium gray these actions are 
equal, ) so that the state of the visual 


substance remains constant. For a lighter gray D is 
greater thin A, while for a darker gray the reverse is the 
case. 

If we call all stimulating actions which favour dissi- 
milation, D stimuli, and if we borrow from general 
physiology the position that the magnitude of the 
reaction with which an organ answers to its stimulus 
depends also on the mass of the excitable substance it 
ofers to be acted on, we get the principle that the 
magnitude of the dissisilation caused by a D-stitanlus 
defends not only on the force of this stimulus, but also on 
the quantity of the excitable substance present. 

But the ability of an excitable substance to be set by a 
stimulus, in a state of excitation, is called its excitabili 
(Ersegbarkeit), and the previous proposition may be thus 
expressed :— 

Every increase of the excitable substance necessitates a 
raising, every decrease a lowering, of the D-excitability of 
ths viswal organ, Hence the sensation of medium gray 
implies a ormity, every brighter sensation a d 
anc dea fica sensation an increase of the D-excita- 
bility. d it follows that if, at the same time, images 
of di t brightness fall on two places of equal D- 
excitability, the place of the brighter sensation will have 
its excitability lowered, and vice versa. 

The author further explains the law, that in any 
compound sensation, the prominence of any particular 
single one is by the ratio which the magnitude 
or “weight” of that sensation bears to the sum of all the 
sensations present. For example, in a gray, the pro- 


minence of white = If the sensation of yellow 
EN LT 
W-rBXY- 
WTBTY 


These being the chief features of the author's theory 


he goes on to show how it papel to explain the various 
phenomena already mentioned, icularly those of sub- 





WFE 
is also present in an amount = Y, it will be == 


and the prominence of yellow will be = 


jective vision, 


The first point necessary to be explained is what may 
be called the normal state of the visual organs, f.e., the 
sensation experienced when the eyes have long been 
closed and darkened, as on awaking in a perfectly dark 
room. It has already been explained that this sensation, . 
although dark, is far removed from what we know as 
black. It follows from the theory that in this state the D 
and the A actions should be in equilibrium, s.e, about 


equally great or D = I, according to which the sensation 


should correspond to the medium gray. 

The author remarks on the fact what, comparing the 
actual sensation with the brightest sun-hght on the one 
hand and the blackest known velvet on the other, it would. 
seem to be far nearer the black than the white; but we 
have no reason to believe that the darkest sensation we. 
can get at all re hegre absolute blackness, He thinks 
it possible that if we could get rays as near the black end 
of the scale as sun-ligh? is near the white end, we should. 
find their effect as powerful. But such rays do not exist: 
in nature, and iif our ignorance of them we cannot define 
accurately what may or may not be the true medium 


P Next is given an explanation of Siwtultansous Contrast. 
The before-mentioned experlments have shown that when. 
gne part of the visual organ is stimulated hy light, the. 
effect ıs to dark&n the sensation in the rts around. The 
theory admits of the i gere is "of this in several ways; 
but the author prefers the following :—In a partial stimu- 
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lus by light a reaction is set up not only by the parts 
directly stimulated, but by the surrounding parts; the 
former through increased dissimilation, the latter 
increased assimilation, which, however, is most po 

close to the lighted part, and diminishes fa%t-with the 
distance from it. 

This explains Why ine tated room: Mue para in shade 
appear black, much darker our sensation with closed 
eyes, although the D-stimulus is equally active in both 
cases; and not only do the so-called parts really 
reflect some light, but a portion of dispersed light by 
objective irradiation enters the eye, which latter is 
strongest in the immediate neighbourhood of the bright 
object. _ m ate aed ine ne ents wi 

rception ight, us the ground 1s darken 
bud the aima feci: the bright object are more sharply 
defined and ht out. 

It is a result of this theory, that when two neighbouring 
parts of the retina are both stimulated by light at the 
same time, each reacts on the other by increased assimila- 
tion, the effect of which 1s to reduce the brightness of 
both. Hence, a small white surface is brighter than a 
large one of the same objective material is may be 
easily seen b putting a sheet of white paper, and a 
small sti of e same, both on & black ground. Or hold 
i € sky a large sheet of black paper, near the 

cage of which a small hole has been pierced; the point 
-of light thus produced will be far more intense than that 

perceived round the edge of the paper. This is also the 
: explanation of Hie Gree apparel Palane the stars, 
the objective illumination of which is so very weak. 
Explanation of Szsudianeows and Successive Light In- 
duction, Following up the process above described for 
simultaneous contrast, suppose the white object on the 
black ground to be er steadfastly observed for a 
longer time. The increase of assimilation in the parts 
immediately surrounding the white will cause an increase 
of the excitable substance, and will thus bring about an 
increase of excitability there. Hence the constantly 
working inner stimulus and the weak dispersed light of 
the black ground will acquire more dissimilating effect, 
while the assimilation ually becomes weaker. Hence 
will follow an increase of apparent brightness, on the 
parts previously darkened by contrast; this is simmi- 
taneous light induction. At the same time that the 
pond Pogntens in this way, the of the visual organ 
mpressed by the white surface suffers, by the prolonged 
dissimilation, a diminution of the excitable substance, 
whereby the excitability diminishes and the apparent 
brightness consequently diminishes also. If the contrast 
be made with only a slight difference in shade, and if the 
observation be carried on long en a phase will 

ultimately set in, in which by the i 

the whiter 


prevent the confusing effect of the 
outlines, it is better shown by making, on white paper, 
dark patterns with shaded edges, when the effect will be 


soon apparent. . 

As the illumination of the fight surface decreases it 
` loses its power to favour the assimilation in the neigh- 
bouring k parts, while the dissimilation under the 
influence of the inner D-stimulus not only goes on, but 
finds a greatly increased excitability to be upon; £e; 
according to the theory, the proportion © ($) becomes 


The explanation of Swecessive Contrast is given in four 
{lfustrations:—-1. Observe fixedly a white stripe left 
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between two large black surfaces; it will be seen that the 
original brightness gradually diminishes, and if the black 
ces be suddenly removed so as to leave an entirely 
white ground, the stripe will appear upon it as an after- 
of a dark-gray is is, ing to the theory, 
the result of the sudden.bright illuminatien of the neigh- 
bouring parts; before this took place the dissimilation 
was powerful dn the stripe, and (as before lained) 
excited am assimilation on the neighbouring black parts ; 
this increased the D-excitabllity, and when the black 
surfaces were removed the white suddenly began to act 
with great power, setting up an assimi action on the 
stripe where the excitability had Deen quee before dimi- 
nished, and so resulted the darkening effect on the latter. 
2, Observe a small black stripe between two large 
sheets of white paper ; it will at first very dark, but 
will gradually become lighter, and if the white sheets be 
suddenly removed, it wil appear light on the black 
d. Thisis the ordinary simultaneous and succes- 
sive light induction already ined. 3 
3. Lay a narrow white stripe on a black ground, observe 
it for & time, and then suddenly removeit; the Pu 
where it was will then appear blacker, end its neighbour- 
hood lighter, than before. While observing the white 
stripe, the excitability upon it was diminished, and that 
around it increased, on the principles already explained : 
and on its removal the neighbouring parts were more im- 
pressed, pnr dades 80, by the inner 
stimulus and the t light of the general bla ground. 
4. Observe'a black stripe on a white ground and then 
suddenly remove it, leaving the whole field whi The 
lace of the stripe will appear a brighter white surrounded 
ba de of a gray tinge. This is simply the 
converse of No. 3. The excitability was raised on the 
stripe and lowered around it; and when the whole field. 
became active as a stim the sensation was more 
powerful in the former place the latter. 
Lastly, the author devotes a chapter to the considera- 
tion of the Jatigue of the visual organ. He says ae mey 
ved, 


. 


arise from two causes. When a light-stimulus 1s recei 
both a D-action and an A-action are set up, as previously 
explained: the D-action will naturally fatigue the organ 
by the dissimilation of the visual substance, but a similar 
result may follow also from the A-action if the assimilation 
goes on at a greater rate than fresh matter can be 
ovided by the blood-supply. After looking at any very 
bright object, as the sun, and then covering the eyes, the 
after-image is not at first negative, but positive, and this 
bright impression may last fora long time, although, if 
the vision be thrown on white paper, the image will 


appear darker. k 
e explanation is as follows :—While loo at the 
bright object there is set up not only a dissimila- 
tion, but also a very considerable though less strong, 
assimilation, By the first the D-excitability will be 
greatly diminished, and by the Jatter the material in store 
will be quickly used up. Hence in the darkened eye, the 
sensation caused by the inner D-stimulus will be opposed 
only ii a ag d A-action, so giving an MR ca 
sion ot light, Rael, cd eie As the blood affords 
fresh matter, the equilibrium will be restored, and the 
ap ce will die away. e Mi 
making the experiments hereinbefore mentioned on e 
subjective vision, many different phases set in; these, 
though generally attributed to chance, are really due, in a 
large measure to the complicated influences of fatigue, 
caused as above descri and to their interference with, 
the regular course of’.the light-induction and cther 
processes hereinbefote descri ] 
eee E 
i e theory e is 
et correction, bag he considers it comes nemier 
the truth than Suny other. WILLIAM POLE 
^ (To be continued.) : 
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NOTES : 


ME botanical appointments have been recently 
made by the Colonial Office, on the recommendation of the 
Director of the Royal Gardens, Kew:—H. Trimen, M.B. 
Lond., F.L.S., Sgnior. Assistant in the Department of Botany, 
Pritish Mosedni, to be Director of the Royal Botanic Garden, 
Ceylon, in the place of Dr. Thwaites, C.M*G., F.R.S., who 
retires” on’ pénsiom with the title of Honorary Government 
Botanist, D. Mora, B.A., Trin. Coll, Dubl, F.G.S., late 
Assistant-Director of the Royal Botanic Garden, Ceylon, to be 
Director of the Botanical Department, Jamaica, H. Marahall 
Ward, scholar of Christ's College, Cambridge, to be employed for 
two years as Cryptogamist in the investigation of the coffee-leaf 
disease In Ceylon, He will be subordinated to the Director of 
the Botanic Garden, and will have the use of the Asistant- 
Director's house. Mr, Morris and Mr. Ward were formerly 
students of the. Sclence and Art Department, 


_ Our readors will deeply sympathise with Sir John Lubbock 
under the heavy afüiction with which he has been visited by the 
death of Lady Lubbock, which took place on the 2oth instant. 
Her naturel abilities were of no mean order, and the warm: 
interest she took. in all her husband’s pursuits must have afforded 
him at once encouragement and ald in many of his undertakings. 
Her sympethies‘also extended to her husband's friends, and not 
a few of bur readers will be able to call to mind the kind and 
hospitable réception which they have met with at her hands. 
Though ‘for soms years not in robust health, it was not, we 
believe, yntil within the ‘last few woeks that any serious appre- 
- hension was entertained of the result of her illness, Lady 
- Lubbock contributed a paper on the Shell-Mounds of Denmark 
tö the volume of “ Vacation Journals” for 1862-63 ; from time 
to time she was a contributor to NATURE, and some few of her 
writings have appeared in & published form elsewhere ; these, 
howerer, would afford but a poor criterion of all that she has 
d UNT Nest dete do eel 
aclence. 


ipud cbe Tant Dt we oui dbi dodi. aded 
long and painful illness, of Charles Henry Jeens, the well-known 
Hno engraver, Most of our readers are acquainted with the 
beautiful portraits of ‘Scientific Worthies” that appear from 
time to time in NATUZE, afd many of them cari doubtless testify 
from personal knowledge to the truth-and accuracy of these 


to the last, and incremsing illness and pain only-seemed to 
sharpen it, Apart from their value as excellent likenesses these 
portraits are of high artistic value, Mr. Jeens was noted for 
- the firmness and delicacy of his work, and nowhere are these 
qualities better shown than in his small portraits, We are glad 
tọ sey that before he died he had completed several fresh 
engravings for the series of “Scientific Worthies,” which will 
be'issned in due course and possess a mournful interest of their 
own. Mr. Peens wus only fifty-two years of age when he died. 


* Mr C. P. Epson, nephew of the great American inventor, has 
just died ‘at Paris at the early age of twenty-four. Hoe was his 
uncle's principal aseetant in the production of the loud 
telephone, and aras sent over to London by him to exhibit thut 
insirftment before the Prince of Wales, the Royal Society, &e, 
He had of late been engaged in applying his uncle’s system of 
quadruplex telegraphy between Paris and Brussels, 

AT the annual genera] meeting of the Cambridge Philo- 
sophicel Society on Monday evenfig last, Prof, Alfred Newton, 
F.R.S., was clected President in tho place of Prof. Livelug, 


who has serred two years, The Vics-Presidenis in addition to 
the retiring President, are Prof. Stokes and Dr. Michael Foster. 
The Secretaries remain as before. New Members of the 
Council: Dr. Phear (Master of Emmanuel College), Prof. 
Hughes (Woodwardian Professor), and Mr. W. D. Niven, of 
Trinity College. Prof. Cayley and Mr, W. M. Hicks, of St, 
John’s College, read papers, the latter on the Problem of Two 
Pulsating Spheres in a Fluid. Prof. Newton, in assuming tho 
Presidency, said he felt bound to put aside all his feelings against 
holding this responsible position, in view of the wishes of the 
Council, and also considering that his electlon was to be regarded 
not only as a personal compliment, but as & tribute to those 
studies of which, by virtue of his position, he might be held to be 
representative. The next meeting of the Society is on November 
IO, and the junior secretary, Mr. Glalsher, is authorized to 
recie cumnmicéHous felatiig, to puperi-to "Us rond before 
the 5 oclety. 

Tue sixth meeting of Russian. naturalists with be opened at 
St. Petersburg on January 1. - The Committee is composed of 
professors of the St. Petersburg Untveraity, Beketoff,-Petrush- 
evaky, Ovsiannikoff, Tamintzin, Wagner, Menshutkov, and 
Snostrantecff. The meeting will last for ten days, and will have 
eight sections: Anatomy and Physiology; Zoology and Com- 
parative Anatomy; Botany ; Mineralogy, Geology, and Pulseon- 
tology ; Chemistry and Physics; Astronamy and Mathematics ; 
Anthropology ; and Scientific Medicine, 


- THE last verification'of the axes of the Gothard tunnel between 
Airolo and Goschenen was to be made this week. It is now 
confidently expected that the workmen from the two extremities 
of the tunnel will shake hands midway in the mountain before 
New Year's Day. i 


Pror. A. H. SAycEappesis to the public through the Zim 
on behalf of a tour of exploration in Biblical lands, in which 
Mr. W.-St. Chad Boscawen, the well-known Assyrian scholar, 
is at present engaged. ‘Through the kindness of a few friends 
funds have been raised to carry him as far as Beyrout, whence 
he hopes to travel through Northern Syria and the Tigro- 
Euphrates Valley, visiting and examining on his way the sites of ^ 
Carchemish and other Hittite cities, Nineveh, Caleh, Assur (the 
ancient Assyrian capital), Balawat (from which Mr. Rassam ob- 
tained thé bronze gates now in the British Museum), and Bagdad. 
Bagdad will be a centre for exploring Ur. The success of the 
expedition will, of course, largely depend on the funds at Mr. 
Borcawen’s disposal, and Mr. Sayce hopes, therefore, that he 
will be assisted in his work by those interested in the archeology 
of the East, Subscription will be received by tho treasurer of 
the fund, Mr. Edmond Beales, Osborn House, Bolton Gardens 
South, South Kensington, 


- Om Saturday, October a5, the five academies constituting tho 
Institute of France had a solemn meeting to award the biennial 
prize granted every two years by one of the academies, The ' 
turn this year being that of the Academy of- Moral and Political 
Sciences, the prize was taken by M. Demolombe, dean of the 
Faculté de Droit of Caen, author of a voluminous work on 
legislation, The meeting wes presided over by M. Daubrée, 
actual president of the Atcademy of Sciences, who delivered a 
very short inangural address ; but the learned geologist did not 
omit to make dlinion to tha mally of. composition, of tho-Wliole 
solar system as testified by the analysis of acrolites, 


'- DURING the last few weeks the workmen onguged in’ making 
*' road near Colberg, in Pomerania, found several indications 
they were'in the neighbourhood of an ancient, birtal place; 
“proprietor of the site, Herr yon Kamecke, being solicitous 

for the preservation of any remains which might be found, had 
(some excavations made under proper control, Twenty urns were 


B 
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found ; most of them had been shattered by the penetration of 
roots of trees and other causes, so that some of their contents 
only could be rescued. However, three large and two smaller 
ums were saved, quite uninjured, and two other large ones 
Tere taken up much shattered, The contents of th® urns con- 
sisted chiefly of a sort of glass beads, rings, and needles of 
bronze and some small fragments of bronze wire, One iron 
needle and two iron rings were also found. All the things saved 
have been handed over to the Pomeranian Historical and 
Antiquarian Society. 

SXVERAL German newspapers strongly depiecate the un- 
dignified tone which seems to have reigned amongst the 
participators in the recent celebration at Pompeii, It appears 
that the majority of the visitors treated the whole matter es an 
excellent Joke, and behaved very much as they would have done 
ata fair orat some other Neapolitan /He. Many of the archeo- 
logists who had come long distances to be present at the 
celebration, left the dead city in disgust at the behaviour of the 
multitude, long before the proceedings were half over, One of 
the articles referred to eapresses the hope that in the year 1979 
the Neapolitans will heve sufficiently improved in manners as 
well as gained in seriousness, to render a repetition of the 
disgraceful scene impossible. 

Tse London correspondent of the Scofrwan, who is usually 
particularly well informed, slates the Treasury has definitely 
decided not to ask Parliament for the cost of fitting up the new 
Natural History Museum at South Kensington and for the removal 
of the Natural History Department of the British Museum thereto 
till 1881. We are glad to be assured, however, that this statement 
should only be received as & rumour, and is not yet sufficiently 
authenticated, Let us trust that it will not be authenticated 
et all. 


We have received vol, iv. of the Hatomologische Nachrichten, 
edited by Dr. F. Katter, Gymnasiallehrer am k, Padogogium zu 
Putbus, Insel Rugen (Quedlinburg: Vieweg). We believe this 
magazine was started a few years ago as a monthly publication ; 
but it is now issued fortnightly. It supplies à want that doubt- 
less was long felt amongat German entomologists, affording a 
medium for constant intercommumication, and containing, more- 
over, many biological and other notes of much more than 
ephemeral value, notices of interesting excursions, discussions on 
the best means of preparing insects for sclentific study, some 
good notices of new books, useful general bibliographic infor- 
mation, &c. We imagine most working entomologists in this 
country who can read German already see it, those who do not 
will find it to their advantage to possess it. 


Tux death is announced of Dr. Eugen Duhring, the well- 
known author of the ''Kritische Geschichte der allgemeinen 
Prindpien der Mechanik" and ‘‘ Privatdocent” in Berlin. He 
was born in 1833 in Berlin. 


Tax Committee appointed by the Royal Irish Academy to 
investigate the rocks of the districts of the Curlew Mountains 
and about Fintona, have discovered*tn the supposed ‘Old Red 
Sandstone” fossils of Silurian types. 


Tues thirteenth session of the Whitehaven Scientific Associa- 
tion was opened on the evening of Tuesday, October 21, when 
a conpersaxions wos held in the Town Hall, which was largely 
attended by the members of theeArsoclation and thelr friends. 
The president for the year, Mr. A, Kitchm, F.C.S., delivered 
an addres eulogistic of the labours of Dalton, with reference 
specially to the atomic theory. Crookes’s tubes illustrating the 
properties of ‘‘radiant matter” were exhibited, and 
objects of interest In sclence-and art were also displayed in the 
room, The Associaton, which now numbers nearly 300 
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members, has been of considerable benefit in popolarising 
science, mainly in the direction of series of lectures, It has 
formed the nucleus of & museum intended to represent local 
naturel history, end has also established a libruy of scientific 
works. It is to be tted that classes, in connection with the 
Association, have not hitherto been successful » further efforts in 
this direction are desirable in order that the work of the society 
may have the perrfanent value which systematic teaching alone 
can give. ° 

A LOCAL anthropological exhibition is to be opened at Karan 
by the local society of naturalists. We wish success to this 
young society, which displays a remarkable activity, and the 
publications of which contain many most valuable scientific 
papers, 

IX consequence of the great efforts recently made for the im- 
provement of the several Electrical specialties, & Chambre 
Syndicale of Electricity has been established im Paris. The 
number of subscribers is seventy-five, and the first meeting took 
place on October 27. 


M. Broca has presentedjto the Anthropological Soclety of 
Faris the head of Atm, the principal mover of the great Kanaki 
rebellion in New Caledonia, and of a native enchanter who was 
killed in the same battle as the chief. These two heads had been 
cut off by a soldier, preserved in spirit and brought to Paris by 
bim asa cürlosity. They will be submitted to a thorough scientific 
exumination. 

For the first time perhaps in the history of electric lighting 
two rival magneto-electric machines are illuminating the same 
hall, The Lontin and Siemens generators and lights are erhi- 
bited at about 120 yards from each other in the large hall of the 
Palais de V’Industrie, at Paris, Each electrical machine is 
worked by steam, and consumes n certain amount of horse- 
power. The competition is too recent to offer yet any defmite 
opinion on the respective merits of the apparatus confronting 


“each other, 


TELEGRAMS from Murcia state that the city and celebrated 
AMwera were inundated by an immense waterspout which was 
formed in the sea at & distance from the coast on the night 
of October 14-15. Salt water was discovered at a distance of 
45 kilometres from the sea. Another great atmospherical com- 
motion was experienced three days afterwards, A night mow- 
storm enveloped the whole of Austria and Switrerland, and in 
Vienne the thickness of the snowfall was several inches, It is 
the first time since 1852 that snow has fallen so early in Vienna, 
but not the earliest time on record, as in 1769 it fell on October 12. 


A CXYLON paper states than an illustrated work on the Lepi- 
doptera of the island is to be published at the expense of the 
Colonial Government, 

RECENT intelligence from Victoria states thet coal has been 
found on the Murray River near its confiuence with the Murrum- 
bidgee. 

Tue Phylloxera hes appeared in the district of Geelong, 
Victoria, 

A BRILLIANT meteor was observed at § p.m. on the 13th at* 
Belluno, Itely. It was first bright red and then greenish white, * 
and moved from east to west, at an angle of 45deg. with the 
horizon, - 

Tux Société française de Physique commences Xs meelings fom 
the approaching session,of 1879-80 on November 7. 

We would call attention to a very useful Index which has beep 
begun in the Gardeners’ Chronicle of October 11. Tt is intended 
to comprise to the gore importan? plants mentioned 
in the Chronicle 1841 to 1878, including numerous orginal 
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` descriptions by Lindley, Hooker, De Candolle, &c. This Index 
we think is likely to prove useful to botanists at large, and espe- 
cially to those who are interested in the history of cultivated 
plants, and who may wish to know where io lay then hands on 
figures or descriptions of them. eos 
THe applications of science at least seem to be obtaining 
some attention at the Antipodes; Stillwell gnd Co., of Mel- 
bourne, send us-the following announcement of a new work to 
be published by them: “The Chemistry of Agriculture,“ by 
R. W. Emerson Maclvor, A.I.C., F.C.S., &c., lately Senior 
Demonstrator of Theoretical and Practical Chemistry, Anderson’s 
University, Glasgow, with Appendices: Victorian Geology in 
its Relation to Aguculture, by Norman Taylor (of the late 
Geological Survey). The Conservation of Water for Agn- 
cultural and Pastoral Purposes, by G. Gordon, M.I.C.E. 
Suggestions on the Maintenance, Creation, and Enrichment of 
Forests, &c., by Baron von Mueller, K.C.M.G., F.R.S., &c. 


Tue Astro-physical Observatory on the Telegraphenberg, 
near Potsdam, was completed during September last, and has 
now been definitely handed over to its scientific directors, 


Pror. SILVANUS THOMPSON bas published a pamphlet of 
74 pp. on apprenticeship schools in France, a subject on which 
he read a paper at the recent meeting of the British Association. 
The little book deserves the attention of all mterested in tech- 
nical education, 

Tue West London Scientific Association issue a very satisfac- 
tory Report for 1878-9. 

^ Tux museum of the St.-Petersburg Academy of Sciences has 

made a valuable acquisition in the head of a Rhinoceros tickorki- 
mus, very well preserved and covered with patches of hair. It 
is a part of a nearly complete carcass which was discovered on 
the banks of a tributary of the Yana, some 130 miles north of 
Verkhoyanak. 

Masses. CASSELL have sent us the first two parts of a work 
on “ European Ferns,” illustrated by beautifully coloured plates, 
The text is by Mr. James Britten. 

We notice a useful publication undertaken by the Kief 
Society of Naturalists, being a complete index of all works on 
mathematica, natural science, and medicine that have appeared 
in Russia during the years 1872 to 1877. The index for these 
five years has already appeared. 

ANOTHER useful private undertaking is a weekly paper, 
Rossiyskaya Bibliografia (Russian and Slave Bibliography), ap- 
pearing at St. Petersburg; it contains the titles of all Russian 
and Polish publications, with short notices about some of them, 


Masses. GRIFFITH AND FARRAN will shortly publish a book 
entitled “On the Leads; or, What the Planets Saw.” The 
object of the work is to bring the planets of our system into 
nearer acquaintance, making each give an account of itself to a 
little girl who watches them through her father’s telescope on 
the leads of the house ; their mythological character being made 
the mouthpiece of ther astronomical and physical history. It is 
written and illustrated by Mrs, A; A. Strange Butson. 

«Tax additions to the Zoological Society's Gardens during the 
. "pest week icinde two Bonnet Monkeys (Macacws radiatus) from 
© India, presented respectively by Mr. S. E. Phillips and Mr. J. 

E. Medley; a Macaque Monkey (Macacus cynomolgus) from 

India, presented by Mrs, Franklin; a Lesser Black-backed Gull 

Larus fuscus), British, presented by the Rev. F. H. Addams ; 

& Missisippi Alligator (Aligator sississiggiensis) from North 

América, presented by Capt. J. H. "Mortimer; a Garnett’s 

Galago (Galago sarsetti) from East Africa, a Banded Ichnemmon 

(Herpestes fasciatus) from West Africa, 2 Scemmerring’s Antelope 

(Gasella sæmmerringi) from Abyminia, two Duffesne’s Amazons 

(Chrysotis dufresmsana) from South-East Brazil, purchased. 


THE SANITARY CONGRESS 

“THIS Congress continued its at Croydon during last 

week, when severál ál interesting adoron TaS giyen, Mr. 
Douglas Galton, in yJ, e of that large 
class of conditions which are the direct of the circum- 
stances to which man i» exposed in consequence of living in 
communities All living beings are in a continual condition of 
Shange; Which rests t2 bheir throwing oif foni the body matters 
which poison earth, air, and water, unless space, time, and 
o are afforded for the counteraction of these deleterious 

e showed how thus resulted both epidemic and zymotic 
diseases, the presence or absence of which in any locality, and the 
degree of their virulence depend on the sanitary surround- 

Cholera and dysentery are principally connected with 
the condition of the water supply; while an epidemic prevuls 
the question whether a given popoia shill suffer or escape 
may almost be predicted a cal analysis of the drinking 
water. It is to the physiol and the chemist that we must 
look for the causes from w. these baneful effects arise, and 
what are the conditions which should be altered to prevent or: 
remove them, The engineer steps in after these causes have 
been pointed out, and it 1s for him to deslgn the methods of pre- 
vention or removal, - 

In places where many dwellings are congregated together the 
requirements for health may be classed as—first, those that are 
common to the community, such as the supply of good water, the 
removal of foul water, and the removal of refuse matter; and 
secondly, those which immediately concern the indrvidual house- 
holder, such as the condition of his house and the circumstances 
of it» occupation. It 1s the interest of every person in a com- 
munity that every other member of the community should live 
under conditions favourable to health, Each year, as the popu- 
lation increases and as dwellings multiply, so does the importance 
of promoting these conditions increase; and so long as pre- 
ventible diseases exist the co , We must not 
delude ourselves with the idea that we have done more than 
touch the borders of im There are few sub- 
have been made 


ects, 


provide a healthy dwelling and a h town, Books innumer- 
able have been written upon the n. Physiologists have 
Bree eee ec ; pétentees haye inrented every 
conceivable description of apparatus ; archit and 


engineers, ects, 
buiers overwhelm you with professions of their knowledge at 
ern arid and millions of money have been spent in fur- 


thering the schemes they have devised ; dnd yet, in spite of all these 
efforts, there are few houses and few towns u would 
not easily detect some s blunders. . Galton 


believes this to be the first place, to the fact that the 


majority of men pr an’ to thinking for themselves, 
They to obtain their know! 
a shop, ready-made. Inthe second 
of the country has not been 


has its disd aspect. Mr, Galton then entered into 
some detail as to best system to be adopted for encouraging 
and carrying out sanitary works. 


He thinks that:we should bave reaghed a higher level of 
sanitary improvement in this than now prevails, if the 
Government had limited itself to its more legitimate functions, 
viz, first, the enactment of laws requiring sanitary defects to be 
dee ee ee 
sound education in sanitary knowledge ; instead of pursuing 
used des o Salate the. CH mestre: to, ba fol- 

case. may asked, What is sanitary 
knowledge? It is frequehtly assumed that and water- 
supply are the principal subjects which are ced in the 
term; but these enly make up a small part of the subject. At: 
the present time there does not, exist any treatise which brings to 
a focus the various problems of mechanical and physical science, 
upon which the knowledge is based, 

Mr. Galton then gives several instances in connection with the 


construction of houses to illustrute the of the problems to be 
etolved. A sanitgrian tells ns that health d on pure afrand 
water, Ifa site is to be selected, it a consideration of 
position with respect to its i It a know- 


ledge of the temperature of the air and of the soll ; what are the 
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prevaling winds; what is the amount and incidence of the 
rainfall ; and what is the percolative capacity of the soil. The 


bat he may produce important in the immediate sur- 
roundings of a locality: he may modify the condition and tem- 
perature of the soil; he may control atmospheric damp ; -he 
for the rapid removal of rainfall, or he may canse 
to be retained in the sail, to be given out ually 
instead of passing away im torrents to the 
7 districts. 


. Galton ‘showed by co the death-rate in the model 
lodging-houses in London that of other districts that any 
extraordinary degree of unhealthiness in towns is unnecessary. 

One important step in knowl of sanitary construction is to 
learn how to obtain i . i 


&rrange- 
blic buildings in towns. 
Mor ipsis Eder 


oat by the. and other exhalations of the occupants, and 
upon the rate at which fresh air is admitted, and that, therefore, 
same supply of sir will well ventilate bat 


Fus. in ons “A room warmed by an open 
fire,” . Galton “is pleasanter then a room 
warmed by hot-water pipes., A warm body radiates heat 
to a colder body near jo it. The heat rays a flame or 


water pipes to the same temperature as the walls in the rooms 
heated by the open fire would require the air of the room to be 
heated to an amount beyond that necessary for comíort, and 
therefore to a greater amount than is desirable. Besides theoretical 
knowledge, it is of essentia] importance that the 
architect, builder, or , should have also practical technical 
knowledge of the subject. He should know what 

good material and workmanship. Itis not only the officers 
of the of pondtrunioti who requis Eno go aod 
ed ucaton, pt the foremen and the labourers, each in 


f. Corfield’s address was on Sanitary Fallecies After an in- 
teresting historical ré, he dealt with some fallacies of the pre- 
sent day. Against all Oi ie aa rap 
argument continually on in the 
sing vay for many Yar and there no ren why they should 

that our forefathers from n A plenis 


d unsanitary conditions, and why should we not do the 
same? that cholera, or enteric fever, oc di has never 


broken ont in a orina house, and so it need 
not be expected ! . Corfield showed how fallacious and 
mischievous this argument is. The bro forward 
to suppott the of the poisons of 


spontaneous 
typhus and enteric fevers, of and dé choles, 
Au a Gh aie Gece we net a ie 
ments advanced to prove the de sepe ori of the 
prie cui ee are of emanated X 

improbable. They are, indeed, so weak, 
rete y ce of judging the value of a scientific 
argument, could from them came to any other conclusion than 
that the position was untenable. But a 
serious mischief has arisen from the 
In the majority of cases no pains are 
mental 


discharges of patients suffering from such diseases, a 
neglect apt to lead to k 
' Dr. Corfield went on to ‘there is still & 
abroad in connection with the of the removal of 
refuse matters from the vicinity of habitations, P talk and 
write as if the water and the 
systems stood upon the same —the principal of the one 
ing the removal of excretal matters from 


that of all the others as their name indicates, the kee 


argument at all to se 


badly carried out, result may be worse than where the 
Conservancy system is carefully 

sa well as in eTo ehe, we fallow correct iples 
If we do not, agoma specious cious, try 
to persuade ourselves s  speaklag’ (acs d 


cant phraseology of the day) better results 3 may pe-o 
f false principles, nothing is more than that z 
inexorable law of nature true principles will assert their posi 

and we shall be punished for our mistake by being landed in 
than we had to contend with at the outset, 


It is a very old and often fallacy to argue aguinst the 
use of & from the: of it, and to 
the water-carriage hare 


boan called apor to do the duty of sewers, for which they were 
not intended, and of which they ere not capable, or because the 

has been turned into the water-courses, which have thus 
become unfit to su water for domestic purposes, is an excel- 
p of tals of fallacy.” 


zi reir epee dang a aie 
s pese poe wur Mi as erous, 

y Aea M M on, a tie omiy 

safe form for regard to dietetica, Dr, 


canary 
C tefl tn Mcr edel fee bore tte, oa - 
to the dietetic value of gelatine, -He could not bat thiok that it e 


was & mistake to condet, akeohalie liquori. 
“There are those—” he seid, "and I there always will 
be—who cannot believe that the 
France, of Italy, and of S 
even be those who are to Insinnate if 
do not taste them they show a lamentable 
vation of an sense, He referred in conclusion to the 
anti-vaccinahon fallacy, and showed that statistics are dead” 
. 


= Geology ig Relation to 


against 

ae ee Sanitary x 
ified Harl gave 23 catia hints ta to phat would 

be e a AE E AEA AT gg Nee 


constitutes a - 


1s only fit to t, there may | 


^ 
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is polluting the soll ón which his 
his water-courses and eG ote te ee 


M id ea first of all 


certain spots in this earth that uce certain specific lsons,. 
the got Soe of ehh 
‘should ma 
giel as tool ai 
and those in command of our expensive but necessary soldiery.”. 
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CAMBRIDGE;— i Maxwell's’ (ness, "Mr Ww. 
Garnett is lecttring for him at-the Cavendish , on 
Volthic Electricity, - and’ Electric Measure-^ 
ments; thelectures are Mr: Gainett is also 
a more elementary tal course of lectures on 
‘and H to candidates for the First M.B, and- 


cs, adapted 
First Part'of the Natural Sciences Tripos. Prof Stuart's work- 
shop wil be open fdr pupils this term at the New Museums, 
Practical instruction 


-and further cal instruction for those who already 
ve a sufficient know of the use of the tools. the 
t term his lectures will be on Mechanism, Mr. W. J. 


MA., Fellow’ of Oriel College; Oxford, has been 
incorporated es M.A: 'of and entered at Trinity 
College. Prof. W. H. Miller, F.R.S, s Taa Deen appoi E 
belng in ill-health, Mr. W. J. Lewis has been & 
ee 


Crystall &nd'|!" 
Phyl ‘Next term Prof. Sete its wil 


"of Structures. Prof, 'Challis’s lectüres on 
PA iod As onady are postporied on account of ill-hea]th. Prof. 
Cafiey will lecture ts icri on Diferential equations 


e Ti THEG aad Guilds of London Institute for the Advance- | 
Hen Pana on, announce the o g of their, 
at Cowper Street Saltbol, Fins de 

paren of ap ed physis, Mr. W. E. erie 
course of vo lectures on “‘Some of the Practical Applic: 


tins of Electricity and. Magnetiam one De ey 
UE at 7-p.m, Dyer DOE. 
RS., wa ine aall onna t 


jud 


inthe use of tools in wood or. metal is ; 


SOCIETIES. AND ACADEMIES | 
"Academy óf Sciences, October 20.—M.. Daubrée in "Sie 


, chair. — The follo papers were read :—Researches- showing 
the power, the action,’ and the varieties of certain 

' infinences of the brain on itself or on the cord, 
Brown- 


wale he 
! ‘in the tubes are suppressed. —New 
mode'of union of ‘tells of the’ mucous bodies of Mal a, wy 
-| M; Ranvir. Tliese cali; formea of masna of toplan ith 
‘mudel, gre united'by protoplasmic filam 


to them dnd each of which does not result mm junction of two ‘of two 


filaments end to end, nor iz the nódule occupying their 
middle the mark of &'j ‘or ; it is an elastic 
whith allows o L of the spaces destined - 
‘for circulation of nutritive Jultes between the oells, —On 
i; P7 Mie Dastre: i Pernara affirmed that a. A 
‘asphyxic state destroyed the glycogen o ver, am made the 
suger ppear from Some physlologists hold, on 


the'contrary, that in accordance with Lavoisiers 


(such as was sree ue 

may be realised in two wa: an breathe 
‘alr confined in a closed vessel, or it in rarefied 
‘air constantly renewed. ‘He triéd both on dogs, and found the 


y 
T f in the blood to in direction to 
quantity iy of ox e vány in contrary on 


o. oxygen (lem oxygen, more sugar). 
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Design, PUDE e E ng "Ep eMe Specimens 

The Medal and Highest Award has been given for Contains Drawings of , 
onstruction, Optical Excellence, and Moderation in Price, to namely Foe pee Pies : petal ac 
e ee P^ Columbs—Doves, Be, € Species, Galhnm-- 
d J ; thrones — Os ġe, 3S : 
HENRY CROUCH, Feria gi Seen) Sevana es Spe, 
66, BARBICAN, LONDON, EC, XI MAMMALIA. By Dr. Baird. i 

Fully [htstrated Catalogue snd full Instructions by Post, 6 Stampa, Exhibits 145 of the chlaf Ilustrators selected from the several 

Mailed abroad Orders '—Quadrumans—A pes, , 20 Species ; 

Moe e ee &c , 7 Species, Gimana Felde Lame, 8c. 7, Specs S Vivers 

HORNE'8 POMPEIRN DEOORÀTIONA Di immi rir pede Dimas gem 
ROBERT HORNE, Species, U : 9 cris re ee 

&c., 5 ; Seals, &c., 5 ; MS said 

HOUSE DECORATOR anp PAPER-HANGING SEE ne eine Rat. RD Tepe Raminta 
. MANUFACTURER, e Binid gary Ana 3 i p ayy er E A, 

44, GRACECHURCH STREET, LONDON, EC. 9 ; and Species, 


By Special Appointment to His Majesty the King of Italy. London: EDWARD STANFORD, 55 Charing Crom, S.W. 
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Price rt. Mowry. 
MACMILLAN’S MAGAZINE 
' FOR MAY, 1879. 


o' Lowne IL—XL. s 
—“ The Socsety.’” 
e ae aiiai Common pice Bock.” diy Wiliam Jack. No. 
III. 
4 —'" Sketches from Fasten Sucly." By Edward A, Frofman, D.C.L., 
The Chanem f How per Opera." By Francis Huadf 
a m er. 
“í Mansom’s H By the Dean of Westminster. 
—* A Vrae War Chaps XXIV.—XXVL 
-9 —" Jimia. RA ?” By Macmillan. 


MACMILLAN & CO„ LONDON. 


Just published, with IIhrstrations, fcap. 8vo, cloth, 4s. 


A "MANUAL of ORGANIC CHEMISTRY, 
PRACTICAL and THEORETICAL, for Colleges 





London: BLACKIE & SON, 49 and so, Old Bailey. 
Glasgow, Edinbargh, and Dublin. 
THE BREWERS’ GUARDIAN: 
ar Pape dorotal to tha Protection of viver Interests, 
"Ravixw oF Tax MALT AMD TRADES; axo WIXX amp Srarr Trane 
Rxcosxp. 





toknemamon 
Court, Walbrook, London, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


occasional Tinstrations. 
Coden LP 1-9). ovata fe E F.S., €. C. Rra F.28. 
mE minot T. 8. 

Tenn Sees aodai P dne aoas 

n Stullings passe fræ. VETE ER 
T ton Tu. de este 
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sot to dare, a ch isa pee ar oe A emis | 


HOW to MAKE a TELESCOPE, a MICRO- 


SCOPE, and a MAGIC LANTERN. How to » TAKE 2 PHOTO- 
GRAPH and PRINT a CART, se ILLUSTRA T TED CATALOGUE, 

abore, and to 
TRANSEER TARTERA 


J. LANCASTER & SON, xd Street, Birmingham, 


The LANCASTER ELECTRIC LAMP, de- 
iisi by W. J. ee ee oi is mek čo, in three ares. 
"aim, £5 Sat of 20 Bunaem's ue ep 
lamp ro Calls, ĝa ay aca 


THE MINIATURE MICROSCOPE LAMP 


(REGISTERED) 
PRICE u. PORTABLE TIN CASE FOR DITTO, ar, 6a. 


* JAMES HOW & Co, 
* SCIENTIFIC INSTRUMENT MAKERS, 


5 ST. BRIDE ST. (Jats a, Foster Lane), LONDON. 








JAMES WOOLLEY, SONS, & CO, 
6», MARKET, STREET, MANCHESTER, 


CHEMICAL APPARATUS "AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, d. 
SETS OF APPARATUS AND CHEMICALS 
Yor the various Pubic Kxxminstiowe. f 
Portable Chemical Cabinas adipied for private study, 
Price Lists on Application. 


RUDOLPH KOENIG, 
(DR. PHIL) -* |: 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS, 


: TO ILLUSTRATE THE LAWS : 
AND TO PRODUCE THE PHENOMENA OF SOUND. 
PARIS, 26, RUE DE PONTOISE, 
PRICE LISTS FREA. 


JOHN NORMAN, 
MANUFACTURER OF : 
MICROSCOPES, OBJECTS, CABINETS, 
TABLES, LAMPS, ' 
And all Glass Appliances for Micrescejes, 
HAS OPENED NEW AND EXTENSIVE PREMISES AT 
123, Queen Victoria Street, E.C. 
Lists post free on applieation. 


EAGLE INSURANCE: COMPANY, 








Filan ae Esrari r807. 
Noa Prima Interest wee s amw m l 
pA e Subeaibed Caplin of maro ore than oa o o appl 
poet yal aa a a 


oz HUMPHREYS, Actuary and Seoretary. 


BARCLAY & SON, 
188, REGENT STREET, LONDON. 
To Her Majesty and H.R.H. the Prince of Wales, 





DUPLEX LAMPS. 
MODERATOR LAMPS. 
READING LAMPS. ' 
. MICROSCOPE LAMPS. 
-BEST COLZA OIL. 
Ar KEROSINE OIL. 
WAX, SPERM, 


AND 


PARAFFINE CANDLES. 


t 
. 





ILLUSTRATED. CATALOQUES POST FREE. 


ee 
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PROFESSOR - FULLER'S. SPIRAL’ SLIDE ‘RULE 


sae Squat ar ond dida rola fex eg * 
. ‘PRICE soe. f : 
|. STANLEY, 
‘MATHEMATICAL INSTRUMENT MAKER, 
GrxxaTr TuxwsriLE, Horsoxx, Loxponx. È 
~NOW READY,. 
SECOND EDITION, 


, QRIFFIN':/S8 
CHEMICAL HANDICRAFT. 


PRICE 4. 74. POST FREX. ` 


_A CATALOGUE OF' CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Deny Sro, 480 pp., Ilustrated with 1,600 Woodcnts. 
Mon Complde and Cheapest List of Apperstus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, Cc 
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EDWARD PATERSON, 
Electrical Engtnser and Scientific Apparatus Manufacturer, 
» BEDFORD COURT, COVENT GARDEN, LONDON. 
STEAM WORKS, GRAY’S INN ROAD, 


Experiments in Electric Lighting carried out.” 
Elstrual Apparatus of all descripttens fer Lecture Purposes 
Loanad si. 

APPARATUS FOR CLASS DEMON- 
STRATION and for SCIENCE SCHOOLS. 

ELECTRIC LIGHT APPARATUS. 

SIEMEN’S and GRAMME’S DYNAMO 
MACHINES and LAMPS for Hire and Purchase. 

LARGE ASSORTMENT of RUHMEORFEF 


COILS and VACUUM TUBES. 
PROFESSOR HUGHES’ MICROPHONE. 
ELECTRIC BELLS and INDICATORS. 
TELEPHONES and TELEPHONE CALL 


BELLS, WIRE, $c., for 
PROF. S. P. THOMPSON'S LANTERN 


SLIDE GALVANOMET sos. 
EDISON'S ELECTRIC PEN 
ELECTRIC and MAGNETIC 

RATUS of all Descriptions, 

New Niustraied Catalogue of 60 pages dosi free 6 stamás. 
Orders over £a carriage paid to any pert sof the United Kingdom. 


FRY'S PARIS Sin iON: 
COCOA 


"ares ees EXTRACT 


edited 
J. 8. FRY & SONS, Bristol and London. 


Is & Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS, A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cascsat WEAKNESS 
AND DEBILITY, sad is unequalled in Temale Complaints, 


APPA- 


Cocoa with the super- 
fons Al exten 
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In Packets and Tins. Pure. 


W. LADD & COO, 
Scientific Instrument Manufacturers 


Agpoiniment to the Royal Institution af Great Britain), 


. (By 
11 & 12, BEAK STREET, REGENT STREET, W, 


BYRNE'S PATENT COMFOUND PLATE PNEU- 
MATIC BATTE for Cantery purposes, 

EDMUNDS’ PHONOSCOPE for Vocal Vibra- 
tions visible t? a Vacuum Tube, 

HUGHES’ MICROPHONE, 

TELEPHONIC APPARATUS, tc, 

LADD’S IMPROVED SELF-CHARGING HOLTZ 
-ELECTRICAL MACHINE, with 12 Plates, = 
closed in a ae Glass Case, fiis 
immediately a in any on dies of the 

Philosophical Apparatus ol of every Description, 


Hinshrated Catalague, Sixpence, 


e, C TISLEY & 
" OPTICIANS, 


BROMPTON ROAD, 
(Close to South Kensington Museum). 


THE PHONEIDOSCOPE 


An lostcimunt for Chore eg un Colour apres of aia Fima ander thi 
ection of Sonorous Y ibrations, 


" 


172, S.W. 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
: Telephone Plate. 
The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphket dic, lo Cardboard Das, 101. 4. 
MANUFACTURED AND SOLD WHOLESALE AND EXTAIL XY 
S. C. TISLEY & CO., rm, BROMPTON ROAD, LONDON, 8.W 


TELEPHONIC ELECTRICITY. AN Materials supplied for experi- 
mental purposes. 


Pris List: TIER pr ll pee Atera a i E 


Harmonegradh, Pos? Free, sd. 


ENGRAVINGS AND ELECTROTYPES 
FOR SALE, at prices ranging NUS ri: to ror., condition, ready foc 
A S CP So 
FACSIMILE O} SIG ATURE fee 34 AR elect cory A Ray dices 
These in bold Seg i coer aad 
He Circular, and Documents, or Marking and made 

post froe to any address on receipt of. 36 stampa. 


ZTE lathe, 
75, FLEET STREET, LONDON, EC. 


ARTISTIC. —To Ladies and Gentlemen with 


fs of acquiring tre AK) ot DRAWING and ENG 
on WOOD nea 
are moderate, 


pops. 
um Nasx, Artist 


OLDRIDGE’S BALM OF COLUMBIA 


Prevents Baldness and the Hair turning Grey, and forms the 
Pasis of a Magnificent Head of Hair, io Serengthiena Wek Hair, 
causes tho 


e 


WHISKERS anD MOUSTACHIOS ro GROW ERRELY 
Sold everywhere, 3s. 6d., 6s. 6d., and 115, . 
Wholesale and Retail, 


LI 2.7 €. 


st, WELLINGTON STREET, STRAND, LONDON, W.C. * 
e EsramumubPSurr Years. 





vii o - NATURE [May 1, 1879. 


É. DENT. Co. 


MANUFACTURERS ÖF 


WATCHES, CHRONOMETERS, ASTRONOMICAL, 
“TURRET, AND OTHER oLocKS.- ^ 


ro HER in THE o RH. THE PRINCE OF | 
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Foreign Soverelgns, . -Forelgn Republlos. — 


—— ^ x `} 


Catalogues on Appli- 
cation. 


Catalogues on Appli- 


cation. = 





Makers of the Great Westminster Clock Ea i (of the the Standard Clock and Standard Galvanic Chronograph 
of the Royal Observatory, Greenwich ; and of S Clocks in most principal Home and Foreign Dblermtenen 


MAKERS OF ADMIRALTY STANDARD COMPASSES. 
| Only Places of Business— 


. ^. 61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
MICROSCOPIC SPECIALITIES. 


Series L—a4 Medical Pathological Preparations Bede Yo ECSDGEDIE EU ees in. 
‘ Cue ee HBR 0 4 £2 2 0 
IL —324 Physiological Preparations, m Case 3 2 o VL— Serial Pundit Bnet 220 
x Id Educational . ” 3 2 2.0 7 A4 Diatenasen (selected a aT Gee 210 0: 
» IV 440 »  B.—244 ” ide iem M LIH 6 


Pathological and Phyuslogical Preparations in grat and constantiy lncroadng vai cda M S Ips. to 
305. per 


Decription Lists and full particulars om application to. 
‘ARTHUR C. COLE & SON, 

280. DOMINGO HOUSE, OXFORD GARDENS, NOTTING, HILL, LONDON, W. 
Late of 62, Bt Domingo Vale, Everton, Liverpool 


-THE TELEPHONE GOMPANY, LIMITED, . 
— 777775,77.86 COLEMAN STREET, LONDON, *E.O. 
T SORE. “PROPRIETORS OF BELL’S AND OTHER PATENTS, 
` quxenovxs and all necessary Instruments Supplied for Dorxerrc or Buxmwss Purpbees, on Saux or RENTAL, | 


Estimates can be obtained for fitting up Telephonla. Cone in Muas, FACTORIES, WORKSHOPS, or “PRIVATE 
‘DWELLINGS } . also for Lines of Wire LIGHTHOUSES and the SHORE; SHIPPING OFFICES and VESSELS 
tn FoxT; Newman's a, MANSIONS and their Lopazs, STABLES, or, GAMXKEXPERS RusIDENCES, &c., &c. 


Auris WANTED.—A ‘Liberal Discount allowed to the Trade, 
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Of Nature trusts the mind which builds for aye.” —WORDSWORTH 
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| BROWNING'S 
ASTRONOMICAL 
TELESCOPES 


1. Silvered Glass REFLECTING TELE- 
Whe wey att) Fae ~~ SCOPE, with Parabolic Mirror 6! in 
E zi 7 diameter, 54 ft. focus, mounted on Altazi- 


























DEA muth, and two Hook’s joints, and three 
Li.  cye-pleces ma api ectively 100, 

AW 200, and 300 diam owers up to 
gh. 450 ’ diameters may ve pe on this instru- 
Rt, ment with advantage. 


PRICE £36 6s. Od. 


LIST OF PRICES OF TELESCOPES TREL, 


Sixth Edition, with much New Matter. 


A PLEA for REFLECTORS: 
Being a Description of the New Astro- 
nomical Telescopes, with silvered glass 
specula, and instructions for using and 
adjusting them, with many Illustrations 
and Coloured Frontispiece of Jupiter. 
By JOHN BROWNING, F.R.A.S.— 
One S, illing, post free. 


JOHN BROWNING, . 


z mor) and Physical Instrument Alake (as 
: PET the Royal Society, the 
of Creemoich, and the 
patente ew, Cambridge, Melbou, r^ 
the U.S. Naval Observatory, Camèridge ond 
Harvard | Usrperrifies, Ae vvv 
oe, Cx. 


63, STRAND, W.C., LONDO: * 


Factory—Southampton Street and Exeter Stic.:* 
e London. 
* Paine Mxpar, 1863. EsTASLISHED 100 Yren 


Aficrescopes, i Opera Glasses, 
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WANTED, Clean Copies of NATURE, No. 472, 
Jer November 14, 1878. Address—Offce of 
NATURE, a9, Bedford Street, Strand. 

MICROSCOPIC OBJECTS . 
inagis a perfection, ri hacer pin qid Histology and branch of Micro- 


PARIS UNIVERSAL EXHIBITION, 1878, 
Print Medal cwarded for Excellence, Faridy, oc, 
EDMUND WHEELER, 48m, Tollington Road, Holoway, London, N. 
TUITION r the UNIVERSITIES, CIVIL 

Service, and — Pupils prepared tho above by a Tutor in South 
: Toe ts pres Library, Thurice Place, 
. . South Kensington. 
LIBRARY OF HARVARD UNIVERSITY, 
CAMBRIDGE, MASS., U.S.A. 








Packages Gener Labrary, or for any of the 
Libraries Observatory, Garden, 
jim i ag Tae sen Mee 


eects ree to the Agonte, Mosers, Tatuaxe Kk Co, 57 and s% 
JUSTIN WINSOR, Librarian. 
MIDLAND UNION OF NATURAL 
HISTORY SOCIETIES. 
sn er ANNUAL prier. at LEICESTER, n May so 30 and e 


EO EERSAYIGNE and EXHIBITION of OBJECTS of SCIENCE 
and ART, at the Town Museum, on Tuesday Evening, May so. Tickets, 





as, Gd. 

GEOLOGICAL and BOTANICAL EXCURSIONS to CHARNWOOD 
FOREST, on W , May sıx. Tickets, ys 68. 

Tickets and t7 dee cow Rede add may ba shia Koi ihò 
Hon Sec. to the Union, 


Mr. W. J HARRISON, Town Museum, Leicester. 
BUNSEN BATTERY, 40 Cells, 7-inch Car- 
3h om Pa er nuke 





mare, s half-gallon in best make, 
le: arbol OU EROTICI MACHINES, 


T bargains, £4 to £20 teed satisfactory and 

EENE H. Broor, roy, Lorman Ay at very wem pros oe 

The EA ASEE POCKET CAMERA 
i beet Oecd clin plate of Dog RC este, Parme 


.The ic LANCASTER ‘CARTE PHOTOGRA- 


with , 
p ] : ; 
pred i ds foe Pie : peas "es dc 
due oe 





picem 
EU e. cipal Ya Mi 


Illustrated 
J. TANGA SER & & Bol Opticians, 


DUNHEVED COLLEGE ,(-IMITED), 
LAUNCESTON, CORNW. 





Tnx Poncoat~ BENJAMIN RALPH, LLB. Dub. 
ROYAL POLYTECHNIC.—CLASSES. for 
under 





preparation of for Um 
direction of EDWARD B. AVELING, D.Sc., F.L.S. London Unb 
vermty xt end B.So., Sclentific M. B., 
Botany, " All the work practical. 


“HALL MARK” 
POR THERMOMETERS. 


Observatory, December 13, 
Kew Observatory, December is tët, post free on application. 


“A GENTLEMAN who is going on a Dredg- 
Cimas rond thd Biniak Mies wool ba glad to moit aiotha Nare 


wouid be willie the whole or 
rueda pes Farher Man apply ta wx P onra FL 
ie Tee, ston, Dc 








LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST'8 and NATURALISTS 


STUDIO, 17, ANN STREET, BIRMINGHAM ^ 
T. B. last wock posted to his xubecribers a specimen of Heer, or 
Fry of Esl, Illustration and Description. He has also 
Vomar wr, Pandonna, Clesteriwm and rwr 
Anebo, Cristatella, Phimatella, Fredenceslla, Paludhcella, 


thcerta, Hydatina, &c. Ho bas also ready, Fish Spawn 
(probably Perch) and growing Zoospores of Alm, with Illustrations. a 
orent ghebclaieid pas Des stn a TEE 


VIO ist ot Specimens on spplcadon, with Stumped Addramed 


Specimen Tube, One Shilling, post-free, 
Town£y-riy Tubes. tn course of Six Menthe for Subscribiton of £1 1r. 
Price List of S on , with addressod eu 


LABORATORY, 38, GRACECHURCH STREET, LONDON, EC. 
A. ANTHONY NESBIT,'F.C.S., 


WATER ANALYST, 


Performs every desutption of Water Analysis on moderate terme, 
Property cleansed bottles for the of sont of 
eae samples, to any pert 


SHELLS.—A Gentleman who has lately 
arrived im this Country of Shells to dispose of, 
of rf thot 3 a erem or particulars sd to RICHAXDSON 


DODO'S BONES.—I have SONIS. Pelvis and 
» verified by Owen, and will 
affex.—CnAxLES Fox, Surgeon, 











W. H. SHRUBSOLE, Sxxxzxxss-ox-Sza, 
the appeal recently made by him has been so respanded ta, that he 
rocelve xny more for '' extra selected " specimens at present. 
pre far Hk of roo “good” specimens can be executed 


TH NOTES ON THE GEOLOGY OY SHEPPEY " post froe on appli- 
ELECTRICAL, SCIENT IFIC, & PHOTO- 





Cameras, Plates, Senatrve Paper, 
fron DALE & p AMETON, Manufactunng Opticmns, 
_4, Little Britain, London, E 





MINERALOGY AND GEOLOGY, 


A New List of Collections of Fomils, Minerals, and 
A Mariali ofall EM or NATU: 
Geological H RAT Ed aud cac 
Sumy R. GREGORY, 


88, CHARLOTTE STREET, ROLE OY SQUARE. . 
MINERALOGY AND GEOLOGY. 


FINE AND INTERESTING GENICULATED CRYSTALS OF 
CASS een cae 
CUPRIT. NATIVE COPPERS, AND CHALCOTRICHITES, 





MOLYBDATES OF LEAD, UTAH. 

SILVER ORES FROM THE “EMMA” MINE. 
CUMBERLAND. CERUSITES, UTAH. 

TABLE Oy HARDNESS, e« 6d. 


wy | PRIVATE LESSONS AND EVENING CLASSER. 


SAMUEL HENSON, 
277 (Late 4132, STRAND, LONDON, W.C. 


GEOLOGY.—In the Preface to the Student's 
XL 


—'!* As tt ls le reader to rocks and 
ir iepr or he will do well to 
obtain a wall arranged specimens, as may be 
PX A E Ea ETE E eens 
torma, m plain _ 

dos paemani ih with y Trays se -— £s 290 

` soo Specimene, in Cabmot, with 5 Trays - w 550 

sco Specimens, in Cabmet, with 9 Drawers — ws 1010 9 — 
400 in Cabmet, with zs Drawers se we 2I ha o 





DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinion given as to hse bee iie] PURITY, 
and VALURE.— Bryce WiiguT, go. Great Russell Street, London, 
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^ es ARTERLY CIRCULAR for the PRO- 
R OR STUDENT, a ud CONNOISSEUR m GEOLOGY and 


n THOMAS J-DOWNING'S "LATEST ARRIVALS OF 
1 $ e 


THE TELEGRAPHIC JOURNAL 
oe af AXD " s 
ELECTRICAL REVIEW 
Leader : Tha New Thae oy ot Cored m. 
Croasley's Modification 


of arial aci. By Waker Emmott, 


. 
Assoc. Boc. T. Kütustrated. 
The New German Norvegian Cabia ) 
Lonun'a Klece Leg ht (Instrated.) ? 
Lago’s Electrodes for Electric 


(Uhrstrated ) 
The Domneatio T: By Wm Had 
[lect "py Jamas Adi. ee a 


City N ioeina Ae Working Rire Light Machin” mid 
‘Trafic Recupa. 
London: HAUGHTON & CO., 10, Paternoster Row. 


~~" Now ready, price 6e 
THE- JOURNAL OF. 
ANATOMY AND PHYSIOLOGY 


: NORMAL AND PATHOLOGICAL. 
COXDOCTED BY i 

Profs. HUMPHRY T EIE M KENDRICK, & Dr. CREIGHTON. 
i Vol - Apal, 1879. 


x. Obliteration of Vene Cava LE aa danh Stenosis of Hopati: Veins By W. 
Osler, M.D. (Plate XV n} 
2 Male Generative Organe Koaía. By A. H. Young, M.B (Plats 
s. Bouma cf Font Seal from Post‘Tertary Clay at Dunbar By D'Arcy 


W "Thompson. 
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tierna Pate Sees Pide cae a] 
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6 Sratem of M erdt uice d ve uel FRS. 
; T » 
ra etas E 
& A Carne Hals e By or 
T ol. By J. Fouis, M.D. ae" XXI) 
1o. On Dissection of T 
Ti. Kortea hlo foa = E GM Ree MT By 
a d M at Bah. M. 


M.D. Ea 
Top lis n | a nap ent By Prof. Turner 
E pnus MUSAE a Du 


. Raport on Recent Momot. By J G. M.D. 
zk Abarans of Ran Evidence foc Unity of 


aco. London snd Combedgs: 
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pe Soe a Sasa pex 


Tirani management of landed p throughodt Scotand and 
The AGRICULTURIST NT m eireujation on the 
The AGRI ST is poblHgbed every W aftenoon in 

time for the evenmg mails, and contains Reports of all the principal 

and Irmh Markers of the week, bemdes reports of thoes held oe 
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THE QUARTERLY REVIEW, 
No. 994, putas TES DAY. 


L—THE 8PEAKER’S COMMENTARY ON THE OLD TESTA. 
3 MENT. 
IL—MICHAEL ANGELO AND HIS AGE. 
III —AGRARIAN DISTRESS AND DISCONTENT IN INDIA. 
IV.—PYM AND SHAFTESBURY.—THE TWO POPISH PLOTS. 
V.—EGYPT: H&EROGLYPHIC AND CUNEIFORM INTER. 
“PRETATION, 
VL—SECRET CORRESPONDENCE OF LOUIS XY. 
VIL—EARLY ENGLISH HISTORY. PROFESSORS STUBBS 
AND BRIGHT. . 
VITI.—THE AGAMEMNON AND THE ODYSSEY. 
IX—THE SOUTH AFRICAN PROBLEM. 
JOHN MURRAY, Albemarle Street. 


: » Now Ready, 
THE JOURNAL of the ANTHROPO. 


No XXVI, x i—Papen on 
tis Bukalna P7 r. John Beddoe, aiie a 
“Wie Aw Docker Mitre pie 
Kafirs of Natal and Jom Sanderson.’ 
Ethnology of Pol by the Rev .. Whutmee.—PaLeolithio 
Xa fuíce Vy GM Aum 
—A Scale to find Indices, by G. ML ien 
on [ ats 
Florence, rsth—-18th, 1878, by Robert Cust 
Bones from and by Cape. B. F. Burton.—Notes and 
Observations on brought from the East, by Dr. 
Carter Blake, Prof. R. Owen, C B., F R.S., and Prof. uk, 
T.R.S.—The Evils aramg from the use N: ames as 
Sclentific Terma, by A. L Wi 





Now ready, in 1 vol, crown vo, 
PRINCIPLES OF THE ALGEBRA OF 
LOGIC. 
+ With Examples by 
ALEX. MACFARLANE, M.A, &c. 
Read before the Royal Socwety of Edmbangh. 
Edinburgh: DAVID DOUGLAS, and all Booksallerz. 
Just pabbsbed, with Ilostrations, fcap. vo, cloth, 47. 
A MANUAL of ORGANIC. CHEMISTRY, 


PRACTICAL and THEORETICAL, for Colgo ind Schools, 
Medical ee Service. aes and for Elementary, Ad. 
vanced, and Honours btudents at the Classes of the Sconce and Art 


- Londe: BLACKIE & SON, 49 and so; Old Bailey. 
Glasgow, Edinburgh, d. Dabin. 





- Price ve. Mowry. 
MACMILLAN’S MAGAZINE 
FOR- MAY, iY, 1879. 
.—“ Soaloy’s and Times «d a E. Grant M.P. 
a“ Baeta E A mcd By M. x Perside oed lam 
ino: RENDIR S Chapters II.—XL. 
E By Wiliam Jack. No. 


g —" Sketches from Eastern Sialy.” By Edward A. Freeman, D.C.L, 
Tis Glance of Korb Dees” By H 
&—" Syracuse. , 
Il ree =” By tbe Dean of Westminster. 
— A ear” setae. — 
o—" sia Great Ts or T im hes 


BRYOE-WRIGHT'S LATEST ARRIVALS. 


GEMS.—A series of fancy-coloured Diamonds, Mggnificent 
Collection of. Aquamarines end Topares, <A few cut Diop- 
sides, Phenakites, and Alexandrites, 

MINERALS ;—Calcites,- Cumberland ; Wiserine, Dezmine, 
Furnerite, Native Suvers, Native Copp rs, and & large 
series of Corui-h Minerals. 

STONE AND. BRONZE IMPLEMENTS.Very fise * 
series from the Swis, Lake-dwellings. 

Detailed Catalogus post free, 15, ad. 

. - . BRYCE-WRIGHT, , - f 

GREAT SSELL SPREET, BLOOMSBURY, 
s NUS ONDON, Wi à 
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DIAGRAMS OF NATURAL HISTORY. "MR. MURRAY'S — 
RE ‘aye of A Era Dosen oe " Tun ets ec LIST OF _NEW W W ORKS. 
that ft ma meu ee eed four sections è . 
folded tn form of a de e ale eese cee AY Clun EN Bt a pe tate 


‘THE SATSUMA REBELLION. An Ewléode of 
Modern 


Prio» af cach, Mounted on Rolle and varnisbed, d ; or fuldel fa AE on UOUSTUS x pone ot 
IS. eda of agen’ e and recently Secrhtary Secrhtary of 


: I. CHARACTEÉRISTIC'BRITISH| EX&bver 
gals LE 1 MARE sal o 
- more THE AGAMEMNON: ‘Translated from on ata 


, thither of the ia Stas ing te mom ai Pr A o 
_ Tence, huma occasion 1 
. IL CHARACTERISTIC BRITISH THE BEDOUING OP T THE "EUPHRATES a vias, 
TERTIARY FOSSILS. By J W. LOWRY, F RG.S. By LADY A 
ict ong vipcmere ao Notary Foret co diang te | THE STUDENT'S EDITION OF THE SPEAKER'S 
^ local series to they belong, the formation in whict they exist, 2 
MUR Se TSTACHA py TW. ; aw View of Bex Abridged and Edred by JOHN M YUL- 


III, FOSSIL CRUSTACEA. J: W Bro. prs. ` 
Tu ctus RR EMEN TEE LAKES 
SALTER, ALS. 7.6.8, cp eR E FOS, ce M T z 


] ; DEVELOPMENT 
V: The VEGETABLE KINGDOM. By dor. EE By Ser. 


A. HENFREY. 
> Aiprnwed according to the Natural System, eech Order boing Mus- | THE ODYSSEY OF HOMER, rendered into English 
teas by oumerous I$ amplas of Reapronsatative Spaces show.ng the Blank Yer. Books 1—XIL. By GENERAL G. A. SCHOMBERG, 
V, The ORDERS and FAMILIES of ' With soolllustradons. 3 vola Medhnn Bvo. 
MOLLUSCA By Dr WOODWARD. THE MANNERS AND CUSTOMS OF THE ANCIENT 
m Six :—Cephalapoda, cohaltiag of two By Sir J. GARDNER WILKINSON, FRS. A New 
Orders divided mto mx Famkes, and illustrated by so Eramples— SEIS "iaraa by aan. D Bcs, LLD. 
Gasteropoda, four Orders divided mto yı Fanılss, supplemented by k 
three Su and illustrated by 180 Examplae—Preropoda, to VI. Small aro. ar. 
ilustrared by 78 ine—Conchifera, divided into so Families, GLEANINGS “OF "PAST e 1843-78, By the 
Ws a n jenen. te fltustrared by 11 Examples Mir doe. W. E GLADSTONE, M.P. (To be completed in 
VI. MYRIAPODA-—-ARACHNIDAC-—|. -Yol L—Tba Throne and the Prince the Cabmat and Con- 


Cotsort, 
CRUSTACEA — ANNELIDA — and ENTOZOA. By stitution. Vol. ol -Ferona an d Laterary. Vol IIL-— Historical and 
- ADAM WHITE and Dr. HAIRD. ees, ok IV Formgo. Vole: Vaod YI- Ecomat; 
The mum ct To Leaps, icing Ce Orders are Tne . oL VII.—(s the press.) Een dip 


including Centipedes, Spiders, 
Grabe, Sandhoppam, Samice, Serpulas, Loeches, Šo., tho varios | TITE WITT) sedis AND NATI NATURAL, "HISTORY OF 


NIL INSECTS. By Adam White. m the, bron of Scoti St Ere N 
Contains nearly aso Dra: of the diferent Orders :—Coleop- 
- tment Bere Tube, Eoplempaara fare pe, Ac j Ores | HTSTORY OF kavet "ONDER THE PHARAOH. 
p ei Tiichoptera Caddw-fiy, fc, H Boas, Derived om 
c riche ria P Lepidptare— Moth Tribes of the Lease, By "By De, HENRY BRUGSCH. Tranulated by 
Heteroptera c Dogs, ko. ; Deptora—Flica, Gunts, &c. ; and OES AND Den dob H Medium vo. ss. 
vii eines a P.H. G m SES AND A Nor Ei Edition. à OF d Knlarged 
osse. ow an s 
Showing over-x BILL most conspicuous Types, arranged in fe Seco porets all; the: most- Aen. Discayerias, E 
tere come UN Hm Meere rh eremi | A pesonn gi e e obs BEGHED 
comerstin. 
tn a FF i T Deion, in e Feria the Cartil- Work of Rembrandt ; mee By CHAS. H. 
X. SEES and AMPHIBIA. B E re NE 
i ‘Dra BELL and BAIRD. y BRITISH BURMA AR AND. ITS PEOPLE; ic fitis 
Cis rs Pit f he cpa! Tn Forma, namely esl Manners, Comin, ay as, Borsh Baraa 
par ln aay poor S arvum | unie Skea aci id Crown & 
—Bnakes, &c , s4 Species ; and Amphibla — Frogs, &c., #5 Species. OATHEDRAL: : its s Necegsiry Plage In the Life 
m BIRDS, Ad George Gray.. TEM of the Chareh 
Contains Dra Illuztrative S 
pou lnsrtive Spoclmene SIX. MONTHS VN ASCENSION, «An Unscientific 
. Ka, me S and ‘ss ; Scansores— Parrots, Account of a Scientific o, py Mes. GILL, Prefaced by a 
Fow Sec 13 ce. aaa Os dem ac, s i an Saar nc e P E x: = 
Grille—Plovers, Rc, w Species; and Anses Docks, ko, s kinkay Da C Oia 3 
XI: MAMMALIA.. By Dr. Baird. LIFR OF ‘ROBERT DICK AKER, OF THURBO, 
Xubitita x45 of tho chief Ulastmtions selected from the several of the “ Lifeof a Scotch Naturale.” a 
eo Mu nee, Capia eder Lom ko., 7 Spoden: Viret: | THE WITNESS OF THE PSALMS TO 
» 5: Species ; 8 Specios ; À 
Moodie) casele, UE Tum Make, s. 9 OF DERRY. 5 Tenpin : € 1 the BISHOP 
ke, 5 ; Phockæ—Ssals, &c., 5 308; With Portrait. Crown Svo. roe, 64. 3 
E &e., 8 ; Rodentia—Rats, kc, 16 Species; Ruminentw— | T,IFE OF BT. HUGH OF AVALON, Bishop of Lincoln: 
Carrion. of Predecessors m the Ses of Rev. 


i with some acount B 
; &o., : 
ier uec ary iene Puckydermate - , G. O. PERRY, Rector of Waddington and Hon. Canon of Lincoln. 
London: EDWARD STANFORD, 35 Charing Cross, S,W. ` JOHN MURRAY, Albemarle Street. > 
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DIARY OF SOCIETIES. 


LowDox 

THURSDAY, May 8. | 

Rovrar SocueTT, at & 30.—0On the Sensitive Sets of 
Rerethed 


through Gases: 
Action of Solid Nuclel : Ge tee toe. 


, Observktions made VN mise the eR ime rr Staff- 
Ee ere 


Greenwich, the Y 84x to 1877, and the of 
à ears I to b 
Solar Spot Frequency: W. 
MATXKEMATICAL SOCIETY, at &.—On the Complex whose Lines join 
Points of Two Correlative Planes: Dr. Hirst, F.R.S.—Noto on a 
wikh the Function of an 


- Functions A, Y, &c., prd Pasas mune du uen ad 
Mr that any J: NITE be ppd m e uu Ro AA 
pum a 
24 Beemden ai e Coorumd Fewn: J. Dé Eh Dikson Ihe 

| aser Boe a C 


Soctert oF Arka at È Aiacis and Allied. Coloring Matte: W.H. 
Rora Dareus, dt saccos: Prof. Dewar, 
FRIDAY, Max 9. 
Rovar Desrrroriem, at 9.—Habrts of Ants: Sir John Lubbock. 
SATURDAY, Mar 1o. 
and Knockholt. 
 Statham, 
MONDAY, Mar ms. 
orar GrocrarmcaL SOCIETT, at 8. Wt dera a oli pe 
teal Anpoces of Organe Nata by Man's Interference: 
,Socmrrt oF ARTI, at 8.—Recent Advances in Telegrapty: W. H. Preece. 
TUESDAY, Mar 13. 


OA. Wyle —The of the Slaves, Parts e and 3, Sections i and a: 
A Wy Speed ves, 2 Es 1 2 


Rora Dorrrrorsos, at s—German Literature : Prof. Hillebrand. 

Werr LoXDON SCIENTIFIC AssoctaTsom, at B. - - 

HoxricuLTURAL SOCIETY, at 1.—Sclentilic Committee. 
WEDNESDAY, MAY 14. 


Roya Micxoscorcar SocuerT, at B.—On the Occurrence of Recent 


H DA Wen Ware few Spodee and Vartia uf Dionem 
from the See: A Grunow. 

GxorodicAL at 8 —On the Pre-Cambetan of 

shire: Prof. T. McK. Hughes.—Notes on thd Structure of the Palmomic 
Districts of West and W, A. E. Useber.—Tha 
ie und dr ae qur aa oris or tbe : CT. 
Communicated 


by 
Soctery or Axrs, at 8.—-The Antomato Hydraulic Brake: E. D. Barker. 
THURSDAY, Mar 1 
Rovar BocnrrT, at Lyo _ x 
AL INSTITUTION — Dassoctation : Dewar. 
Boca oF Anta, M her tiry of Alia, te. w. H. Pekin. 
FRIDAY, Mar 16, 
ROYAL Lesrrrcriom, at 9.—Ktode optique de l'Elasticité: Prof. Como. 
SATURDAY, Mar 17. 
ROTAL ÍINSTITUTJON, et y— Architecture: H H. Steatham. 
Gronogisrs’ AssOCIATION.— Exconmon to Watford. — 


g. O. TIBLEY & Og, 
OPTICIANS, ^ 


172, BROMPTON ROAD, 8.W. 
(loge to South Muse). 


' THE PHONEIDOSCOPE 


An'Instrument for the Colour- 
seg C of Liquid Films under the 


a visible demonstration af the aod Maler Motion of 
Belag p x Vibratory , a 


The PHONEIDOSCO with s,Discs, Bottle of Solution, Descriptive 
Pumohlet ds in Cardboard Bas. sif 6s. 





MANUFACTURED AMD SOLD WHOLESALE AWD XXTAIL EY 
-` & C. TISLEY & CO., rys, BROMPTON ROAD, LONDON, S.W. 
TELEEHO C ELECTRICITY. AN Materials supplied fei epad- 


Pri i Hi nd fot pee it ze ms | 


BOOKS FOR BOTANISTS. 


AnELEMENTARY COU RSE of BOTANY 
By Prof. ARTHUR t4 


TREY, DRE i: "har Tm un DT 
eee me ” Illustrated by upwards 
BRITISH. WILD FLOWERS? 


Bayo be Neb 


Illustrated 
With short Descripti-ns, an Introduction, and a 
Orders, Ro-taswe, with a 

Pinte da fene mtb cna ce 
een” apes Ilustranons. In ono large 8vo Volume, 
cloth gilt £3 3 


MANUS of BRITISH BOTANY: con 
Nei Onder By Prof. Pre ee BABINGTON ye FPES te 
Seventh Edition, corrected through 


throughout remo, ros, 6a. 
copies on thin paper for the pocket, res. roan. T 


BRITISH POISONOUS PLANTS. Illus- 
trated by Joxx ee Deecn bed Non var mech oe 
Coloured Plates, os. = 

FERNS of the BRITISH ISLES. De- 

arom pue by Sr. C. With so Photo- 


An ILLUSTRATED KEY to the NATU- 


RAL ORDERS of BRITISH WILD geris JOHN E: E. 
acd DREIE. With 9 Plates, Coie Page 
H. 


WEEDS and WILD FLOWERS. By 


Lady WILKINSON. Post 8vo, with Coloured Engravuxp and Wood- 
Cuts. ror, Gd, 


JOHN VAN VOORST, r, Paterncstar Row. 


PROFESSOR FULLER’S. SPIRAL SLIDE RULE 
For ges oiran; vu Mace 
PRICE 50s. 

STANLEY, S 
MATHEMATICAL INSTRUMENT MAKER, E 
Garat TuxxsrILE, HoLsorw, Loxpox. 


THE 
MONTHLY JOURNAL OF SCIENCE 


AMD ANNALS OF 
BIOLOGY, ASTRONOMY, GEOLOGY INDUSTRIAL ARTS, 
MANUFACTURES, AND TÉCHNOLOG 


7 - — Edited by WILLIAM CROOKES., F.R.S. 


Now ready, No LXV., May, 1879. 
Price ONE SHILLING and SIXPENCE. 














s Cowrx=xrs :— 

L—The in 

sept Glacier Acton fn the Major H. A. T 
ILL—A Phan for Katabhshing Life and Stations In 

By lao E- 

IV.- An Honest s . 
Y noe tie Casti By Rich, V, Mattisom. 
Eis Organic Variation Fortaitons? 


YIIL—1 be Pressure of Frred Gupowder. 
‘Noticas of Books—Proceedings of. Socletlee—Correspandence— 


Lande? s. HorseShoe Court, Lodgata Hil EC. 
LIGHTNING CONDUCTORS, 
barm m For, tha recon cA sray e 

"n NEWALL & 
PATENT. COPPER i LIGHTNING C "CONDUCTOR, 


Serve toal pars of p wll 
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L, REEVE & CO’S NEW WORES. 


FLORA of BRITISH INDIA. By Sir 
J. D. HOOKER, F.R.S., &c., and othera, Part VI. ros. 64. 
Now ready, Part 4, with 8 Elaborately Coloured Plates, ras. 

The LARVZ of the BRITISH LEPIDOP- 


TERA es thar FOOD PLANTS 
Drawn and Coloured 

WirLsox. To 

for whole 


HANDBOOK of the BRITISH FLORA. 
By G. BENTHAM, F.R.S. Fourth Edition, Revised. ras. 


OUTLINES of BOTANY. With Special 
Reference to Local Floras By G BENTHAM, F.R.S, Fourth 
and Cheaper Edition, 


The NATURAL HISTORY of PLANTS. 
By Prof. H. BAILLON. Super-royal 8vo. Vol V. wae ame Wood 
por igi oss, Vols. I. to IV., with x,800 Wood-Engravings, sys 


WEST YORKSHIRE; an Account of ite 


Fes esr at ke F ARROEo TERS, FLS te fvo, 


Warp 

Pise RR c HUNE PN 
aeg the light in recent yeaa oe 

“of derable valug as a work of reference on its specific 


eden’ 
reflects’ credit on this pit and akil of lts £2 authors. —4 
** Cóntai —Sefencs 
ek coset voltae dombon dium: or d tec ^"—Lerds Mercury. 
L. REEVE & CO., s Henrietta Street, Covent Garden, WC. 





NEW WORE BY THE AUTHOR OF “EREWHON.” 
Crown 8vo, cloth, price 7s. 6d. d 


EVOLUTION, OLD and NEN being a 
: n of de Toe of Baton, Dr remos Wa clone disce Vail ies 
from the Wnitings of the three first-named Author. SAMUEL 
BUTLER. 
Also by the samo Author. 
EREWHON; or, OVER the RANGE. 
Fifth Edition, crown Bro, cloth. 3r 64. 
The FAIR HAVEN. 
demy Svo, cloth. yr. Ge. 


LIFE and HABIT. 
as. 64. 
London: HARDWICKE & BOGUE, rga, Piccadilly, W 


Second Edition, 


Crown 8vo, cloth. 


Demy 870, price as. 


On the ESTIMATION of PHOSPHORIC 


ACID by MAGNESIA for COMMERCIAL PURPOSES; with 
Rosals on the Differences to be met with m the Analyse of the 


DENHAM 5M cod 


London: HARDWICKE & BOGUE, 192, Piccadilly, W. 





Extra fcap. Bro, ye. 64. . 
METALS and their CHIEF INDUSTRIAL 
CATION ALD WRI i Lecturer 
Giningi Se Mary a Hapin) Metiel EET Wee eee co 
MACMILLAN & CO. London. 


. DRAFER’S INK (DICHROIC). 
THE NEW BLACK INK 





Blottng-paper may be applied at the 
ning, -+ . 


CHEMICAL & PHYSICAL APPARATUS 
BOTTLES, PURE CHEMICALS, f 
And every requirement for Science Classes, Privato Study, or Business 


Tiistrated Priced Catalogues post free for six stampa, 


Cardagn allowed to station in England or Wale on orders of gor, 
md valne and upwards, 


MOTTERSHEAD AND CO; 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. . 


HORNE'8 POMPEIAN DECORATIONS 
ROBERT HORNE, 

HOUSE DECOKATOR AND PAPÉR-HANGING 
MANUFACTURER, 

P" GRACECHURCH STREET, LONDON, EC. 
By Speaal Appointment to His Majesty the King of Italy. — 
EAGLE INSURANCE COMPANY, 

ALL MALL. 








W. LADD & CO, 
Soientific Instrument Manufacturers 


(By Appoiniment fo the Royal Institution «f. Groat Dritam), 

11 & 12, BEAK STREET, REGENT STREET, W, 

BYRNE'S PATENT COMPOUND PLATE PNEU- 
MATIC BATTERY for and purposes, 

EDMUNDS’ PHONOSCOPRE for Voosl Vibra- 
dons visible in a Vacuum Tube, 

HUGHES' MICROPHONK, 

TELEPHONIC APPARATUS, &c. 

LADD'8 IMPROVED SELF-CHARGING HOLTZ 
ELECTRICAL MACHINE, with 1s Plates, in- 
Aee ina SEE and Glass Case. p 

in any condition of the atmosphere, 
Philosophical Apparatus of every Deacription. ~ 


IIurtrazed Catalague, Sixpence, 


' EDWARD’ PATERSON, . 
Electrical Engineer and Scientific Apparatus Manufacturer, 
2 BEDFORD COURT, COVENT GARDEN, LONDON. 
STEAM WORKS, GRAY'S INN ROAD. 
Experiments in Eleotrie Lighting oarried out, 
Rleirwal Apparatus ef oll descriptions for Lecture Prrteses 
Losonci ad. 

APPARATUS FOR CLASS DEMON. 

STRATION and for SCIENCE SCHOOLS 
ELECTRIC LIGHT APPARATUS. 
SEMN S and GRAMME’S DYNAMO 
Purchase. 
LARGE J GE ASSORTMENT í of RUHMKORFF 


PROFESSOR HUGHES’ MICROPHONE. 
ELECTRIC BELLS and INDICATORS. 
TELEPHONES and TELEPHONE CALL 





BELLS, Hus 
PROF ns THOMPSON'S LANTERN, 
SLIDE 
EDISON'S ELECTRIC PEN '8s. 
ELECTRIC and MAGNETIC: APPA- 


. RATUS of al Descrípaona. 
* Naw Ubisivalid Catalogue of 60 jap pitt frot 6 iiim : 
Orders over £s carriage paid to any pert of the United Kingdom. 
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BARCLAY & SON, 
188, REGENT STREET, LONDON. 
` Tb Her Majesty and H.R.H. the Prince of Wales. 


DUPLEX. LAMPS. 
MODERATOR LAMPS. 
READING LAMPS. 
MICROSCOPE LAMPS. 
BEST COLZA OIL. 
A: KEROSINE OIL. 
WAX, SPERM, 


AND 
PARAFFINE CANDLES. 





ILLUBTRATED CATALOGUES POST FREE. 


RUDOLPH KOENIG, 


(DR. PHIL) * 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS. 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND, 


PABIS, 26, RUE DE PONTOISE, 
_ PRICE LISTS FREA, 
JAMES WOOLLEY, SONS, & CO, 
69, MARKET STREET, MANCHESTER, 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, do. 
BETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations 
Price Lists on AppEcation. 

THE BRBWERS’ GUARDIAN: 


Papst decia to-tha Trotaction: ee 











Rurvrxw or TXX Maur aow Hor Tranas; amp WINX AND Srarr Traps 
The Organ of the 

“The ” is published on the of every alternate 

Tuesday, and is the only Journal officially connected brewing interests, 


Single C ee To taranna ‘td 
Ya T Bed Con Walbrook, London, E.C. 
THE “HANSA,” 
Pubhshed since in Hi "ls the independent professional 
tn Lap do i Marb Ote Essnys, 
[ooi fuu adv M tene Stnct eye kept upon the deve- 
lopment of Mantme irs in every repect. Krery second one 
Number in şto at besst ; drawings. 
at time numbers oe eie 


DES. Aor. e So, Diy Hamong ier, kë pid iy 
W. v. Weber M.R., Harburg, 


XY 
NOW READY, 
EE ENIM 
QRIFFIN’ 


CHEMICAL HANDICRAFT. 


PRICE 4. ye. POST FREE.” 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Derry 8vo, 480 pp., Illustrated with 2,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anv SONS, a2, GARRICK STREET, 
LONDON, W.C. 


THE MINIATURE MICROSCOPE LAMP 


(REGISTERED), 
PRICE x4. PORTABLE TIN CASE FOR DITTO, s, 6d. 


JAMES HOW & Co, 
SCIENTIFIC INSTRUMENT MAKERS, 


& ST. BRIDE ST. (lais s, Forter Lane), LONDON. 








THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE, 


with occasional Tituetrations. 
Contoced by J. W- Dowarza fe “Lucan PB, X. C. Ryn, F.Z.8. 
and H. T. Staprrom, F.R.8. 
oU Magos coramenced fn 1864, contains standard articles and 
op ell mabasa connecta with Hatontlony and Ape cul cx tes Tasch ol 
eden ee cix Shillings Volume, post free. The volumes com 
the une number in es 


ENGRAVINGS AND BEBCTROTTPES 


Tat M A RR fron is to ras. condition, ready for 
MEER and xm a prest 
prie Le as, Ad and 
Specimen UN sent post on 
FACSIMILE OF SIG ATURE DE SK An exact of any name 
g engraved m bold aro nsefn! for 


Fes Circularas, and Tasers, oe" Maite Lise ead ath 
post froe to any address on receipt of 36 stampe. 


ZE (adhe, 


75 FLEET STREET, LONDON, E.C. 

ARTISTIC.—To.Ladies and Gentlemen with 

fe oft ne ery tine oe the ART of DRAWING ex ENGIAVIN ING 
ca WOOD ina Lo cbe cnp d perfect x. 


pupils. in the receive fall Y 
hess remeron For farther particulars call or address Mr. J. Faxr: 
Lor Nasu, Artist and Engraver, 75, Fleet Street, London, E. 








Wor BAD BREASTS, OLD WOUNDS, and SORER& If 
effectually rubbed on the Meck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and OOLDS; end Tor 
GOUT, RHEUMATISM, and ÈI kia Diseases it is unequalled, 


` Dwecionas; also for. Lines of Wire 
! {o-Port-;- NOBLEMEN'S-MANSIONS — d their 
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- 36, 


HONE CO MPANY, LIMITE D,- 


OLEMAN STREET, LONDON ÉO => 


-SOLE PROPRIE ORS OF BELL'S AND OTHER PATENTS, 


EsTDMATES can be obtained for fiting up Tel 


ves 


T" Č, TcxesoNxg and all necessary Instruments Supplied for DowrsrIc or Busmzas Purposes, on SALE or RENTAL. 


Communication in Mrxxs, FACTORIES, WORKSHOPS, or PRIVATE 
LiGHTHOUSXES end the SHORE ;- SHIPPING OFFICES and VESSELS 
STABLES, or GAMEKKEPERS RrarDxNCES, &c.,' des. 


DE Aaxers Waxrzo. A. Liberr'-Discunt allowed. to the Trade i s Z 


A tee 


Fcxsormos will be ken ` pint A, Prasome miling oe cing any Telephone, orones hidopug the 


. Company’s Patents, ` é "t 


_Arrscarion tor Bo to. er Information to be mado to the Mana T "EE . * 





MEE dci: aay Bias: itis 





oo APPARATUS—SCIENTIFIC INSTRUMENTS... 
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BROWNING’S 
ASTRONOMIGAL 
TELESCOPES. 


Silvered Glass REFLECTING 
TELESCOPE, with Parabolic 
Mirror, 84 in. in diameter, with 
12-inch rotating Hour Circle, 
reading to 5 seconds, and Decli- 
nation Circle, reading to 1 minute, 
with Clock-work Driving Appa- 
ratus, dier with Differential Mo- 
tion complete; an uyghenian 
eye-pieces, jaculis respec- 
tively 85, 200, and 400 diameters. 

PRICE £153 10s. 0d. 


Telescopes as above, with Mir- 
rors, 44 ia, 64 in, op in., 10] in, - 
I2] in., 13 in., or 15 1n. diameter. 
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Sixth Edition, with much Nen 
Matter. 
A PLEA for REFLEC- 


structions for and ad 
them, with ius Serratia 
Coloured F: lece of Jupiter, 
By JoHN BROWNING, F.R.A.S.— 


One Shilling, post free. 
JOHN BROWNING, ° 


Optical and Physical Instrument * 
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tories of ich, Edinburgh, 
Et., Ge, . . 07 
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LONDON. : 
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CONVARSAZIONE and EXHIBITION of e eg SCIENCE 
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Amoebe, Crifiatelia, Phmatella, F: ! Stephanoceros, M. 

Hydatma, Philodine, &c. He has also found the rare Rotifer named by 
Dr. Hudson Melicerita !whicelaria. 

Weekly announcements will be made in this place of organisms T. B. 
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MINERALOGY AND GEOLOGY. 
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NATIVE COPPERS, AND CWALCOTRICHITES, 


FINE 


E. 
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A GENTLEMAN who is going on a Dredg- 
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Calendar post free ftom 5 
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DIAMONDS AND OTHER doc s 
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FOR SALE.—* ped 8 Cycle of Celestial 
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LABORATORY, 3$ GRA CH STRERT, LONDON, EC.” 
A. ANTHONY NESBIT, F.C.S., 
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Free om receipt of Pi 
-SHEPPEY FOSSE 
MET CUI DE eel 
for “ extra "specimens at 
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MINERALOGY AND YD GEOLOGY, 
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[s D Tis of N New eni Sxcond iod Books 

XM 8 R. GREGORY, 
MUSEUM OF GEOLOGY, 
38, CHARLOTTE STREET, FITZROY SQUARE. 
OURNAL OF THE SOCIETY OF 
TELEGRAPH ENGINEERS. 
No. 26, Vol. VIIL, Edited by W. E. AvzTON, and containing Papers— 


On the Working of Willoughby Smith. 

On Cored Sina Sor fene By eee 

AN of the Ratio of the Electromagnetic to the Electro- 
atatic Unit of Electric By W. E Ayrton. 


E. & F. N. SPON, 45, Charing Crom 
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THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
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cp el bien ciunecd wh Entei amd especally on the Insects of 
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THE TELRGRAPÍIC JOURNAL 


ELECTRICAL, REVIEW 


, Traffic Receipts. 
London: HAUGHTON & CO., UNE TN 
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GARDENING ILLUSTRATED: a new 
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LA SEMAINE FRANCAISE.—Far Teachers and 
LA SEMAINE FRANCAISE Pot General and 
Reading. 


«rs. 
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Twelve , d - oe ees 
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ANATOMY AND PHYSIOLOGY 
NORMAL AND PATHOLOGICAL 
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Vol. XOL, Part I. yee PA 
1. Obliteration of Vena Cava Ish ith Stenosis of HopatiVeins, By W. 
Oske, M.D, (Plate XVII. 
a, Male Generattre Organs of Koala. By A. H. Young, M.B. (Plate 
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iE em nidi By J. 


w.C url MD, TRE 


; m 
i 


£ TH PRP up 
5 
e 
T 
til 


"By 8. M. A 
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MONTHLY JOURNAL OF SCIENCE 
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NEW, WORK BY THE “AUTHOR OF “EREWHON.” 
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EVOLUTION, QLD and NEW; being a a 

Comparison the Theories 
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. » .Lendon: HARDWICKE & BOGUE, 19, Piccadilly, W. 


“RANGE. 


Second Edition, 


Crown 8vo, cloth. 


FOREIGN BOOKS AT FOREIGN PRICES. 

^ WILLIAMS & NORGATE’S NATURAL 
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' WILLIAMS & NORGATE'S NATURAL 
Mt CATALOGUE. A Classified Lint of Books on Natural 
: Hen Zool ann y Physiology, Botany, Geology, Pale- 


Si EER EERS rg Ca eee aa a 

Now ready, crown 870, 600 pp., with 470 Wood Engravings, zar. 6e., choth. 

, The STUDENT'S TEXT-BOOK of ELEC- 
TRICITY. HENRY M. NOAD, Ph PhD., FRS., Author of 


© -JSA Mannal ee ia ko. 
M.I. "Es Vice Preakinut of the Bociety of oben Knghec ke 
- Extract from Introduction ky W. H. Preece, Esg. 
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thair career; and 
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this fresh edition of Dr. Noad’s eget ida 
Tondon! CROSBY LOCKWOOD & CO, 7;-Stationers’ Hall Court, E.C. 
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"STONE AND BRONZE IMPLEMENTS. -Vay fe 
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DIAGRAMS OF NATURAL HISTORY. 


P Prica of each, Mounted on Roller and varnished, 6s. ; ar folded in 


I. CHARACTER ISTIC BRITISH 
FOSSILS. By T, FRGS. 
‘the more prominent 


II. FOSSIL CRUSTACEA: By 


SALTER, ALS., F.G.8, and H. WOODW. jT. MA 
e 


Time. 
History succession i 
posmble, 
IV. The VEGETABLE KINGDOM. ‘By 


eee 
Natural System, cach Order boing ies: 
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V. The ORDERS and FAMILIES .of 
aU MOLLUSCA. By Dr. WOODWARD. 
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ECULON IT so Exam mel 
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May , kc ; T als Ay, Aor. ; Hymenoptera- Boes, 
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is Henle; e he Blectognathi, in a Fambee , Ted tee Gat 


IX. REPTILIA and AMPHIBIA. By- 
BELL and BAIRD. 
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niae, Ar. Mice PA d Mr 24 Species. 
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ESTEE. E 
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SATURDAY, Mu 


Rovar IxsTrruriOM, at 3. — Architecture : 
Gao Associa Ti0n.—Excaralon to Watford. 
MONDAY, MAY 19. 
Socrery or Ars, at B—Rocent Advances in T : W. H. Preece. 
Vicronra Luertrore, at &.— Ethno of the Pacific > .& J. IHE 


Rovar IugTrrUTION, at 3.— The Movement in Germany: Prof 
Hillebrand. 


TUBSDAY, MAY so, 
of a Portion of a Mandible and 
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Species of Halucdm: Martin facoby.—On a Fourth Collection of Birds 
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its Vicinity : P. L Sclater. 


MUTA DEELEEUT ION, var 3 — Srggestions to Students and Readers o£; His- 


.—On Ob 
A. 


Socnery, at 
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Yearly... . s > o p 2855 
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raed 29, Bedford Street, Strand. 
W. LADD & CO, 
Scientific Instrument. Manufacturers 


(Ay AApolaimest-te the Royal Inxitietion af Great Brisain), 
II Pi 12, BEAK STREET, REGENT STREET, W. 
BYRNE'S PATENT COMPOUND PLATE PNEU- 
MATIC BATTERY for Cantery 
EDMUNDS’ PHONOSCOPE for dicic 
tions visible in a Vacuum Tube. : 
HUGHES’ MICROPHONE, E 
TELEPHONIC APPARATUS, &oc. 
LADD'S IMPROVED SELF-CHARGING HOLTZ 
ELECTRICAL MACHINE, with Q4 Plates, in- 
Instrument ja 


LIGHTNING CONDUCTORS, 


‘NEWALL & OO.B 
PATENT. GOPPER 1 LIGHTNING CONDUCT CTOR, 
rece eda 


pwc 
ANDERSON UAY, GLASGOW, 
MANUPAOTORY-QATHRHBAD ON TYNE OT 


PROFESSOR FULLER'S SPIRAL SLIDE RULE 


For Mut ERES Flay allie vais i feat LM 5 Figures, 
PRICE 50s. 
STANLEY, 
MATHEMATICAL INSTRUMENT MAKER, 
Great Tuxxrri xz, HoLsorw, Loxponsx. 


FRYS paris exumrriow. 
Cocoa only, with the supar- 


/— COCOA *z5 
-CEEWERESUUSTEXTRACT 


Miitsd by Dr. He 
- J. 8. FRY & BONS, Bristol and London. 
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In preparation, Third Edition, damy Bro. 
DEFORMITIES OF THE MOUTH, ee Mechanical 





Treatment. With an of Iinstrative London: 
Churchill, New Burlington 
Or THE Press ON THE First 


QUIAE uly r6, rf70.— “Tho Second Edition of this work shows 
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BRITISH JOURNAL OF DENTAL SCIENCE, 15yo. 
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sett n 


A MANUAL OF DENTAL MECHANICS. With 
130 Illustrations. Churchill, New Burlington Street. 
'Ornuox oy rx Pax. 
AMERICAN DENTAL rise Noverber, 
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i-i, eile neers one sae end, 
NOTES FOR DENTAL STi STUDENT: 2s. Od, 
^ Cranecomt, Fleet 
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1874." The 
for the 


7. uu ccn E 
BRITISH JOURNAL OF DENTAL SCIENCE, Augost, 
—P We cordially welcome thi useful Hla book. Of great 
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aon be a Second fidition noedad.'* - me 


students. 
which appears a model of what soch a work should be. 
THE MOUTH AND TERIH DURING PREG. 
NANCY. the _Trmimctiona st 
Price pur Wi 
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Ornnox or Tax Paces. 
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PAGET’S PATENT 


GARDEN ENGINES, 


WORKED BY THE FOOT AND MOST CONVENIENT. 





PAGET & CO, 


LOUGHBOROUGH. 
Full particulars sent om application. 


NOW READY, 
SECOND EDITION, 


GRIFFIN/S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7g. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy $o, 480 pp., Ilustrated with 1,600 Woodcuts. 
Mosi Complet and Cheapest List of Apparatus, 
JOHN J. GRIFFIN TOR SONS, MIC GARRICE STREET, 


A. 





DARTON’S 
GUINEA ANEROID, 


J  F.DARTON & CO., Makers, 
45, ST. JOHN STREET, E.C. 
WORKS—ST. JOHN'S LANE, 








The LANCASTER POCEET CAMERA 
X b lach, having three double dry-plate Shdes, Umbrella 


= for plato A 
Stand, best with plato of &c., A, £5- 
The LANCASTER CARTE PHOTOGRA- 
FIRST ^U. Dry pu TELESCOPES vas e es 
nS $7 xor; b 
Hoch, Bs ae pre $255 BS? ; 
e nch, cata es é3 ge. Collegan's 
Fs T. ON, Opiziens, Dimingham. 





“JOHN NORMAN, 


E MANUFACTURER OF 
"MICROSCOPES, OBJECTS, CABINETS, 
: TABLES, LAMPS, 
9. And all Glass Appliances for Microscopes, 
HAS OPENED NEW AND EXTENSIVE PREMISES AT 
123, Queen Victoria Streef, E.C. 
Lists post free on &ppliestion. 


e 


Size. Capacity, 
G. £2 0s . b Gallons 
F. £2 8&*.. b , 
E. .. &3 85 .. 10 ,, 
O. .. 4b 108. 20 ys 
B. .. £6 68 30 » 
L. .. £0 188, no tub 
Sold retail by all Ironmongers and 


Seedamen, and wholemle by the Mann- 
facturers, 


: description recerved all Ne 
papers, Magarnes, Reviews, &c., Rt the samo rates as at the oficas of tho 
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Advertisements are 
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BARCLAY & SON, 


188, REGENT STREET, LONDON. 
To Her Majerty amd H.R.H. the Prince of Wales. 
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DUPLEX LAMPS. 
MODERATOR LAMPS. 
READING LAMPS. 
MICROSCOPE LAMPS. 
BEST COLZA OIL. 
Ari KEROSINE OIL. 
WAX, SPERM, 


AND 
PARAFFINE CANDLES. 
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ILLUSTRATED CATALOGUES POST FREE, 


ADVERTISING. 
C. H. MAY & CO. 


GENERAL ADVERTISING OFFICES, 
78, GRACECHURCH STREET, LONDON, E.C. 
ESTABLISHED 1846. 
Advertisements of cvery for meertion in 





ove 


for General Advertising, Reduction for a paries. 
advertisers. 


aro also recervod for all newspapers, which may be ad- 
dramai, to thm Orc, without artra ‘change, and Teplice forwarded, if 


H MAT ECO: m ee os 
tires utmost 
papan thros a hive guarantee paupe gorrect: 





1, Feathers, Hairs, Sections of ona and T esth, 
rations froin tha Homan Subject and 
Aion Plas of Ma Vu peu hips wee 
ccce o cin, Guten, "isse He of E of Echinodar- 
tions cee ale mem Forani, Hed fee ee 
“eure is Forma fa a nag 
post. 
THOS. D. PUSSELI. 


48, ESSEX STREET, STRAND, LONDON, W.G - 


RUDOLPH KOEMIG, 


(DR. PHIL.) 
“MANUFACTURER OF 


"ACOUSTICAL “INSTRUM ENTS. 


TO ILLUSTRATE THE, LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND. 


PARIS, 26, BUE DE PONTOIBE, 
: PRICE LISTS FREE. 
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THE MINIATURE MICROSCOPE LAMP 
(REG. ) 


ISTERED 

PRICE 148 PORTABLE TIN CASE FOR DITTO, e. 64. 
JAMES HOW & Co. 

SCIENTIFIC INSTRUMENT MAKERS, 


%& ST. BRIDE ST, (late, Foster Lame) LONDON. 





EDWARD PATERSON, 
Electrical Enginer and Sclentific Apparatus Manufacturer, 
a BEDFORD COURT, COVENT GARDEN, LONDON. 
STEAM WORKS, GRAY'S INN ROAD. 


Experiments in Eleetrio Lighting carried out, 
Electrical Apparatus of all descriptions fer Lecture Purposes 
i Leased owi. 

APPARATUS FOR CLASS DEMON- 
STRATION and for SCIENCE SCHOOLS. 

ELECTRIC LIGHT APPARATUS. 

SIEMEN'S and GRAMME'S DYNAMO 
MACHINES and LAMPS for Eire and Purchase. 

LARGE ASSORTMENT of RUHMKORFF 
COILS and VACUUM TUBES. 

PROFESSOR HUGHES’ MICROPHONE. 

ELECTRIC BELLS and INDICATORS. 

TELEPHONES and TELEPHONE CALL 
BELLS, šc., for " 

PROF. S. P. THOMPSON'S LANTERN 
SLIDE OALVANO noe, a 

EDISON'S ELECTRIC PEN £8 8a. 

ELECTRIC and MAGNETIC APPA- 
RATUS of all Descriptions, 


New ITustrated Catalogue of 60 pages pest free 6 stamps. 
Ordecs ovar £s carrlego field to any pert of the United Kingdom. 
e. € TISLEY @ Co, 
OPTICIANS, 


172, BROMPTON ROAD, 8W. 
(Close to South Kensington Museum). 


THE PHONEIDOSCOPE 
An Tisiroment fee Cheering the Colur Figures of Ligua Films under the 
Being a visible demonstratia ee er and Molecular Motion oa 


The PHONEIDOSCOPE, with 3 Disca, Bottle of Solttlon, Descriptive 
Debe Ac. in Coder Den ieee. - 


MANUFACTURED AND SOLD AND RETAIL BY 
S C. TISLEY & CO., 173, BROMPTON ROAD, LONDON, 8. W. 
TELEPHONIC ELECTRICITY. AN Alatcrials snpphed for experi- 
mental purposes. 
Price Lists af Electrical and Acoustic Apparatus, with Drewings end 
Description g ths Harmencgraph, Pasi Free, sa. 
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Is a Certain Cure for all Disorders of the LIVER, STOMACH 
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Powerful Invigorator of the System, in cases of WEAKNESS 
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* ROBERT HORNE, 
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41, GRACECHURCH STREET, LONDON, EC, 
By Specta! Appointment to His the King of Italy. 


ENGRAVINGS AND ELECTROTYPES 
FOR SALE, at pricas ranging from zr. to rot., in 


poat free to any address on receipt of 36 stampa. 


ZE atte, 


ys, FLEET STREET, LONDON, EC. 
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of acquiring the ART of DRAWING &nd ENGÜAVING 
satisfactory and perfect styje. The 





romding in the country can receive full [nstroction 
particulars call or address Mr. oe 
LIx Nasr, Artist and Engraver, 75, Fleet Street, London, E. 


OLDRIDGE’S BALM OF COLUMBIA 
Prevents Baldness and the Hair turning Grey, and forms the 
Basis of a Magnificent Head of Hair, Strengthens Weak Halr, 

and canses the 
WHISKERS anD MOUSTACHIOS to GROW FREELY. 
Sold-everywhere, 35. 64., 65, 6d., and ILs., 
Wholesale and Retail. -> 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE, 


NATURAL HISTORY 
RAMBLES.—A’ Serine of Popular Hand 
books of the Fanna and Flora of tho Dntah 
E se ee 


und Fleld. "Rev. 

Lane Pen eld Ek Rev. J. 8. 
WOOD, ALA. omes without 
Hands,” &c. With nümerous s ra 


The Woodlands, By M M. | C. C. Cooke, 


takes and nd Rivers, By € mi G9 ). Groom 
Dae and onary of Beta Boda” a EN 


Mountsln. and Moor, By J. 
FLS, raS, ui 
P Belenen" 


vniererount Ar "o2 | J. E rot Moon 
The Boa. abore, "By Prof. P. ] . Martin 
DUNCAN B. (London) F.R.S. With 


“These handy little volumes are well put 


MANUALS OF HEALTH. 
Foup. 8vo, 123 pages, hmp cloth, sz, each. 


On Health and Ogou RDS on. E» 
d TES AD. MAL RI Pcr 


BOOKS ON NATURAL HISTORY. 
Animal Creation (The): È a Popular 
OMAS 


Introdncuon to Zoology. 
RYMER JONES, Esq PAR ys., 6d. 


Birds (British) in thelr Haunts ; 
Account of 


Being 2 Popular 

kaye’ Den ceni iu tho Hera Doe 
numerous Illustrations, XT E 

Rev, C A. JOHNS, B.A, FL S. 


Birds’ Nests and Eggs. By the late 
Rer. C. A. JOHNS, “With Eleven Coloured 
Plates of Egge 3i 

|) EE at the ,Miorosoo 8; 

H GOSSE 

44. 
Familiar T of British Fishes. 
By FRAN 


Baines BE agaa ead “ie a 
With numerous 


Flowers of of mo e Field By tho late 


trations 
Porost Troos. wy the late ‘Bay: G 
Now and Revised Edition. 
fid Ha 
Ocean un (The). ByP. H. Gosse, F.R.8. 


Selborne (t te ie Natural Ri WEHE, P of). 
Arranged for 


Peruri 


MANUALS OF ELEMENTARY 
SCIENGE, 


Pece Owx Sauma Bacu. 


F each Volums iss 
a. containing 


BURNEY RU rate aed Colas 


The mon ogoope an and its Work. E 
and its System, Eby Sua ,” "The Moon, 
&c. ORE al 


ot Phytol By F. Le Gros Clark, 


irs Rev. T. G. m 


Chemisty, SE By Albart J. P J. Bern 


zo. Ba, By Alfred Newton, "MA. 
Profesor o 
a Anatomy fn the University 





Botany. "m Robert Bontley, Pro- Pro 
pert? "diccns Arca eie 

Astronomy. By W. Ba UAE e etre 
"d a 


Metani Mollon ur AEN, agr 
In x Two Vols. vu D bridge, Univesity Professor of Expermental 
W that there fs 
Natural al History of the Bible. By | iiyiag wos” would mox fed hs cacao 
ph science at once 

Tel te teal» pos ej iple by the perusal of “ 
Ifostrations, cloth boards, red edges, 75. 6a. Nature. 

London: yy, Great Queen Street, Lancoln’s-Inn Fields, W C., MEM and 48, Piccadilly, W. - 

Now ready, Vol. IL, No. I, 


“THE J OURNAL OF PHYSIOLOGY. 


Edited with the co-operation in land of 
Prof, A. GAMGEE, of Manchester ; Prof. W. RUTHERFORD, F,R S., of Edinburgh ; Prof. J. BURDON- SANDERSON, 
F.R.S., of London; oe in America of 
"Prof, E P. BOWDITCH, of Boston; Prof, H. N. MARTIN, of Baltimore; Prof. H. C. WOOD, of Philadelphia ; by 


. MICHAEL FOSTER, M.D. F.R.S., 
: : Trinity College, Cambridge. 
2 f CONTENTS. 
‘ The Physiological Action of Heat. By B. F. Lautenbach. 
A New Microtome, By C., 8. Roy. 
On the Respiratory Function of tha “Internal Tntercostal Muscles. By Martin H, Newell,” 
"On the Formation of Hypoxanthine from Albumin. RH UAM 
Observations on the Ph of the Spinal Chord. By Isaac O 
Tux Fora or THE PULSE-WAVE. As Studied in the Carotid of the Rabbit. By C. S. Roy. 
P Respiration —E. M. Garland, 


MACMILLAN & co, LONDON. 


THE: TELEPHONE. COMPANY, “LIMITED, 


36, COLEMAN STREET, LONDON, "E.O. 
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RUE gan Som IE TA 7 &nd 8, Bread Street Gong Visor Bero, fe Oly gf Loon, a 
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Water, Air, and Disinfectants. Ed 
‘HARTLEY, Esq., King’s College. 
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|... BROWNING'S |  BROWNINGS 
-PLATYSCOPIC. LENS. POCKET MICROSCOPE. 





E E Real Sise. f 
* A NEW ACHROMATIC COMBINATION, 
COMBINING THX DEFINITION OF! A) MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. - PIE The New Pocket. or Field Miésacspe, on Firm 
The Platyscopic Lens is invaluable to botanists, mineralogistw | Folding Brass Tripod Tied fre with fine Adjustment, 





or entomologists, as it focusses about three times as far from the mne Objecti Large Fiel i vende 
object as the Coddington Lenses. This allows opaque objects to X belebt uen Ket npa. sae 


ons, packed 
ae copay fiom Care i duds fem esj di £I pers) 


30 diams ; lowest power | Or with r-inch and 2-inch Objectives, Stage, Forceps 
ayia fe prp . | Stage Plate, and Dipping Tube, fa 25. 


p in Tor List of Microscopes sent free, M 
eee 20, ee e 5 í M Illustrated Catalogue of Microscopes, WAM 35 Illustr - 
sent freo; ustati 


a - tons, 8 whole page ; ons, sent for Six Stamps. e 


X JOHN. BROWNING, 


OPTICAL AND aL -INSTRUMENT MAKER: TO H.M. GOVERNMENT 2 SOCIETY, 
zi THE, ROYAL OBSERVATORIES OF GREENWICH AND EDINBURGH, &c &c. 


83; S T RAN D; W.C., LONDON. — E 
. FACTORY—SOUTHAMPTON-STREET inp EXETER STREET, LONDON. . , 
PRIZE MEDAL, 18892 Telescopes, Spectroscopes, Opera Glasses, Gc. 6c. "ESTABLISHED 100 YEARS, 
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WANTED, Clean Copies of NATURE, No. 2 
Jor November 14,. 1878. Address— Office 
NATURE, 29, Bedford Street, Street, Ge 


MICROSCOPIC OBJE OBJECTS 
Of superlative pial eg PEE M branch of Micro- 


PARIS" UNIVERSAL: | EXHIBITION, 1878. 
Excellence, . 


ROYAL GEOGRAPHICAL SOCIETY. 


CANI ERA Y MEETING will be held (by permission of the 
Chancellor and in the Hall of the University of London, Barling- 
AnA ana yer AY, May x6th, at s r.i 


Sx RUTHERFORD E &c., Vice-President, in the 
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m eT e p eens sas 
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OWENS COLLEGE, MANCHESTER. 
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than ey eer of age on the iat October a SS ie Dor HaTe irse eer a 





mag Depanment of elected will be 
required to devote himself to Medical Stio at rhe Cal during three 
years, A copy of the Regulations will be forwarded on 


J. HOLME NICHOLSON, Registrar. 


DUNHEVED COLLEGE (LIMITED), 
LAUNCESTON, CO 


hour from London. SxrARATE Bepwooms. Systematic Teaching 


in p CREE LA NIT ATEM &nd Uxrvmxxsrry Covraxa, 
apres o PunrcatL—BENJAMIN RALPH, LL.B. Dub, 
ROYAL POLYTECHNIC .—CLASSES for 
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direction of EDWARD D B. AVELING, D » F.1.8. E 
Botany, Physiology, Che . BSc, Promaloary 8 i 


LIBRARY OF HARVARD UNIVERSITY, 
CAMBRIDGE, MASS., U.S.A.. 


MOUNTING, . 

ar. od. ; post free ad. extra } Vus iu. qs par gros [ame 
M Materials and Objects prepared for 

PETIT, 15, Street, Stoke N. 
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FOR THERMOMETERS. 
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LIVING, SPECIMENS. FOR THE MICROSCOPE, 


SOT NU Wl ba. made Ta: thiy place: of npn EUR 


Specimen Tube, One Shilling, post-free, 


. Twenty-six omini ird ee 1. 


Price List of Specimens on with 


A GENTLEMAN who is en ona Dredg- 

Crise round the Berilah Talas would bo glad to most another Naru- 

of te yogan- For Pati pious a I C cron Oar volo or FATE 
Sizevillo Toston Se en n 

The LANCASTER POCKET CAMERA 

RAIN SoS double drr-plate Shien, Umbral 

The LANCASTER CARTE PHOTOGRA- 
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Of. 








VA le Impossible tr enable Oa renter toc ple eae ted Cee 
— to 
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Cel ote These are on followmg 
100 Specimens, in with 3 Trays -~ m om Se ) 0 
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LABORATORY, 38, GRACECHURCH STREET, LONDON, EC. 
A. ANTHONY NESBIT, F.C.S,, 


WATER ANALYST, 


Performs every description of Water Analysis on moderate terma. 
Property closnsod Bottles; foe; ion roreption of satiplos dani t5 any pert of 


ELECTRICAL, SCIENTIFIC, & PHOTO. 
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MINERALOGY AND GEOLOGY. 


FINE AND INTERESTING GENICULATED CRYSTALS OF 
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MOLYBDATES OF LEAD, UTAH. TAM 
SILVER ORES FROM “EMMA” MINE, 
CUMBERLAND, ee RUSTE RS, UTAH. * 
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PRIVATE LESSONS AND EVENING 
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7 (Late 1132), STRAND, LONDON, W.C 


MINERALOGY Al AND D GEOLOGY, 
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JOURNAL OF THE SOCIETY OF 
` TELEGRAPH ENGINEERS. 


No. 6, Vol. VIIL, Edited by W. E. Avxrox, and containing Papers— 
On the Working of Submarine Cables. By Willoughby Smith. 
On Curbed Sagmals for Cables. By James Graves. 
A New Determination of the Ratio of the Electromagnetic & the Electro- 
stabc Umt of Electric Quantity. By W, E. Ayrton. 
. The Writing Telegraph. By. E. A Cowper. 
Together with other Original! Communications, 
E. & F. N. 8PON, 45, Charing Cros. 
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THE PROCEEDINGS OF THE ROYAL 
GEOGRAPHICAL SOCIETY AND 
MONTHLY RECORD of GEOGRAPHY. 


Published under the Authority of the Council, and Edited by H. W. Barxs, 
Secretary. 
Contents. 
Hod Bocond Circamnavigation of Laka N By Dr. James Stewart ] 
Jom sey along Part of "Western Side of Lake Nyama in r878. By Rev, 
Notos on the Physical Geography of Zulnland and itaj Borders. By Rev. 
Blencowe. 

Googragcal Noten Be 
Map-— Nyasa. y 

Price to Non-Yellows, rs. Ge. 
EDWARD STANFORD, ss, Charing Cross, 8. W. 
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On Electric . By Dr. John Hopkinson, F.R.S., M. Inst MLE. 
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Notes. 
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Londen: HAUGHTON & CO., ro, Paternoster Row. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Monthly, Svo, with oceasional Uinstrations. 
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Contents tor 
of Wane Cava Inf., with Stenosis of Hapatic Vain, By W, 


1. Obliteration 
Osler, M.D. (Plate XVII. 


*. Malo Generativo Organs of Koala By A. H. Young, MLB. (Plate 
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THE TELEPHONE COMPANY, LIMITED, 


36, COLEMAN STREET, LONDON, E.O. 
TESTIMONIALS. | 


= i MEN Ho Diesen 


To the TELEPHONE COMPANY, LIMITED, 


36, Coleman Street, 
Drar Sins,—You will be pleased to hear that the forty Telephones 


ence, communicating as ar de arcs pen eae albe quc 
‘The simplicity and tue with which ai nes 
het aay eat aaa n of the must create & great demand 
Sirs, yours faithfully, 


Midland R 
Drar Sms,—In r T ens RET Oe Verg parue 
been erected: on the Railway are working 
: Toe TELEPHONE’COMPANY, 36, Coleman Street, adage E.C. 


Court Read, London, W., VAtk May, 1879 


answer admirably, and are of great con- 
away. 


—We remain, 
J. "MAPLE & Co 


bu a Office, Derby, 28th April, 
tape he qai i farms you Oat tho eephoney wl have 
y.—Yours faithfully, (Signed) LANGDON 


able to be used by any ons sont er pen estre oceans 


APPLICATION for Price Lists or further information to be made to the MANAGER. 





PAGET’S PATENT 
GARDEN ENGINES, 


baie BY THE FOOT AND MOST CONVENIENT. 


Size. Price. Capacity. 
G .. £2 05 5 Gallons 
F, .. 4&2 88. n 5 n 
E. .. £3 8s. .. 10 2 
:Q. .. £6108, .. 20 » 
B. £6 608. .. 80 5, 
L. .. £0 188, no tub 
Sold retail by all Ironm 


ongers and 
Seedsmen, and wholesale by the Manu- 
facturers, 


A. PAGET & CO, 
ve LOUGHBOROUGH, 
Full particulars seit on application, 


HORNE'S POMPEIAN DECORATIONS 
ROBERT HORNE, 

. HOUSE DECORATOR Ax» PAPER- HANGING 
MANUFACTURER, 


41, GRACECHURCH STREET, LONDON, EC, 
By Special Appointment to Hia Majesty the King ef Italy. 








. DARTON’S 
GUINEA ANEROID, 
Wi . Dial is divided off to 
rooths of an Inch, Accurate and 
m of cu 
ANNO tomer, if Price su. The 

ni m Oak Frame, various pet- 

terns, 427. and 


. 
/  F.DARTON & CO., Makers, 
45 ST. JOHN STREET, E.C 
WORKS-ST, JOHN'8 LANE. 


MOLLOWAYS PILLS Ena 

Is a Oertain Ogre for all Disorders of the LIVER, STOMACH 
AND BOWELS. `A Great. PURIEIER of the BLOOD; a 
Powerful Invigorator of the System, in cased of WEAKNESS* 
AND DEBILITY; and is ‘unequalled in Female Complaints, 











BARCLAY & SON, 


188, REGENT STREET, LONDON. ; 
T» Her Majesty end H.RH, the Prince ef Walas. 


DUPLEX LAMPS. 
MODERATOR. LAMPS. 
READING LAMPS. 
MICROSCOPE LAMPS. 
BEST COLZA OIL. 
Ari KEROSINE OIL. 


WAX, SPERM, 
AND 
PARAFFINE CANDLES. 





ILLUSTRATEDYCATALOGUES POST FREE. 


ENGRAVINGS AND ELECTROTYPES 
FOR SALE, at prices ranging from xs. to ros., In 


condition, ready foc 

medium and 
RE Np dan t re 

oct sent 
FACSIMILE © SIGNATURE M. AS ai of any name 
These being engraved m bold are useful for 
Clrenlars, and Documents,’or Marking aod made 

foe Prntag. 


post froe to any address on receipt of s6 stamps. 


TE ath, 


75, FLEET STREET, LONDON, E.C. š 


ARTISTI —To Ladies and Gentlemen with 


Z WOOD in a greg a agin, ag? 
are moderats, sod tae a rg asi n craigs 
pupils. PK E m tas panky can enger Gall metra 


sam Bane, Artist end Eapana, 73, Fleet Street, London, E. 


Lege rg dd action DART of DRAWING anb ENGRAVING 


METALS and their CHIEF INDUSTRIAL 
mimi M A C. ALDER WRIGHT, met Lecturer on 
London. í 


& CO. 


LS 
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GRAND Editlon de luxe of . LONGFELLOWS POEMS. 
"Messrs, CASSELL PETTER & GALPIN have the pleasure to announce that they will publish ia 
MONTHLY PART , price 28. 6d. 


A Fine-Art . dition of 


LONGFELLOWS. POEMS, 


- * WITH UPWARDS OF 


KE uw 500 ORIGINAL: WOOD: ENGRAVINGS. 
ROR : Part I. ready June as. ' . 
1 hag hen dete big onta New Bn of e Pai a eof epigr an w an With d wd of ‘Mlastration of this 
very est order, Itis proposed in this Work to ‘not merely z but & series of what 
are in the hi sense illustrations of the Text, and E i noli. wie viii ual a WORTHY TRIBUTE TO 
Riniscana Figs sebjedn nad R deputy pense for the Rupe. Dna Lasdgoage views bays bota diea. 
pes, igure s ects, or ihis wo 
from Nature, and hare aitrasad to the bist Arint of Aada, e AAU will be anpplemental by dalata foe Eninai 
English Artists, oe Tiom ma be mentioned P. H. CALDERON, R.A., and FRANK DICKSEE, whose appreciative and hearty 
aoe n will render Edition a truly INTERNATIONAL TRIBUTE, worthy of the world-wide fame which America's 

T Porr enjoys. 


a* EROS ACT USEC Ce! ROE, ir bask re from Cassell Petter and Galpin, Ludgate HI, London. 








` SCIENCE, &c. NATURAL HISTORY. 
Now ready, the Volume of : 
SOLEN Edited Now ready, in One Volume, demy:8vo, price srs, * 2 
G MONET by THE WILD WHITE CATTLE OF -BOTANY 
amistad by eminent Scientific wie Vol T| GREAT BRITAIN. An Account of thair d 
Earra Crown iy choth cloth, ita Ror OHN STO. MLA, B 
. PER. FIGUIERS Ț POPULAR Joa brome: WE nuiserces Justa ; Price ras. Gg. - 
SCIENTIFIC OREKS. Now and Cheaper jones" Taare ara Chapa a Die eee Crown Bro, cloth gilt, git odges, in cardboard bor. 
pga tom, tie Teas Reviond and Corrected, marg s ica modal notes, a wier | FAMILIAR WILD FLOWERS 
2. Price ys. Gd. cach. - historka! emmys.” A griexitwral Grim Serioa). „By F. E. HULME, FLS, 
The Human an” Raos. Revised by | Gesetis. pan EN = an mmeona Wood Rapa Tha Text 
Revised Now ready, Vols. 9r. which accompantes a deectip- 
Mammalia Peremri Wrams zd Te CASSELL NEW NATURAL HIS- insati raping E eat the aad 
The World gfare the Deluge MFRS, Bes Doer of Groby Ring = are pee ones 
Y.R.8. eleg aá College, Lendot, amistat i7 anir Locri &e., of cach of the Plants 
The Oooan World, Revised by) -aan wandard book on Natural 
, Professor E. War, M.D. ' kp costs nei, “The colouring, outiine 
Re es and Birda, d By rea reci] be withect in ere ote MA Mera Te 
and Water, . 0. 007 ER = ` : ` 


The Vogetable World. Revised THE WORLD OF THE SEA. Trans. |m Garaa Magen, | T E 
Co i ts Bi, Zonden | Rev H H. MARTIN HART, MA. 
ave oe Lr 
TINO rls Bec atem doabe roa a 


eC F 2 ROBERT BROWN Et By Professor P UN- UA i 
.'. Human. ak , CAN, "T F.R.S. With a4o Tace a | c N 
“Mb, FROS -With FIVE Eee a & betutiéul Oi Mus e aan ow ready, Part 4, price 6d. 


| Tha book overflows with tfoemation Iniarating dine, ebook for vex minima” — | PAMTLIAR GARDEN FLOWERS. 


NOW READY, THE THIRD VOLUME OF, gt ae eres Ec Cm 
COUNTRIES OF THE WORLD. De a mee (Familiar Gardar? Flowers’ Ls the Joint wok 





Wee ty S Wie ardin, Bert. Thee 
powers of and contains a ELS. With , . ~ ; 
amount y trustwortt h gs f Coloured Plates, +. ` i 

Bottin ‘The book is rina, painted from nature, . e NES eol 





Just PUBLISHED, 1,050 pp., royal 8vo, 21s, 


"THE FAMILY PHYSICIAN. 


e Mole ca PSO E By Eminent Physicians and Surgeons of the Principal London Hospitals." 
Me volume imei by Meses, Cassell Potter & Galpin under tio appropriate tle of Tas Fadi? Puy PHYSICIAN is one which , 
re pa a de fae oni qnd e «¢- it teaches its readers not only how to cure oertain diseases according to general 
rules, but, what is much more important, how t$ avold them,”——Satwrday Review. 
- . Cassell Patter & Galgin,-Ludgate Hil, Lemdom ? and all Booksellers, 


Prhited R. Cray, Some, and TAYLOR, at cn es ual ye bad Queen Victoria Street, in the City of London, and published by 
ia Macarius axp Co. rt ihe and 30, Bedford Covent Gerdan.—TmuxspAY, May 99, 1879. 





'* A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“ To the solid 
Of Nature trusti the mind which hel fr spi" n WORDSWORTH 


No. sor, Vor. 20] THURSDAY, JUNE s, 1879 [PRICE SIXPENCE - 


Registered as a Newspaper at the General Post Office.) [AD Rights aro Reserved. 


PROW NENG S BINOCULARS 




















THE NEW PORTABLE BINOCULAR. 


This novel contrivance is the moast efficient yet produced for a Binocular, Field, or Opera-glass portable ; 
it does this withouteany sacrifice of efficiency, and it is much less le to injury when mado le than any 
Binocular of the ordinary construction. To Aut the Bo up a secant so as to bé ina 
straight line with each other, and then the eye-pieces and screw adjustment close into the tube—in this form the 
instrument is so hardy that lt gay be sat upon without the least risk of injury. 


The object of this Binocular are 1] in. in diameter, and when the instrument is closed it forms a tube 
4, in. long and 1$ in. diameter. Ehe enol ce Un SEDIS French Morocco case, ae increase 
ita balk The mountings of the instrament ar aN een nickelired and-will not faris. and. the workmanship,is 
The Engravings show the Instrument both open and closed, 
Price of the Instrument com: «e, plain m n C ow 8115 0 
Do with Nickelized eee eee ean ose ose i 18 6 a 
K Do do .. covered with Russia: : EI esa aes oe ae 1 17 e 
‘ Sent packed and Carriage pau Titustrated Calalogue sent fes, ~~ Es 
JOHN. BROWNING. Fe di 
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO HM. WIRT a THE-ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF OPTEN WICH AND EDINBUR THE Pi e OF 
KEW, CAMBRIDGE, D UTRECHT, 
63, STRAND, W.C, LONDON., - 


FACTORY—SOUTHAMPTON STREET awp EXETER STREET, LONDON. 
PRIZE MEDAL, 1862. ESTABEISHED 100 YEARS 
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WANTED, Clean Copes of NATURE, No. 472, 
Jor November 14, 
NATURE, 29, Bedford- Street, Strand. 


MICROSCOPIC OBJECTS 
asar ong coiere pierre be Pra 
PARIS UNIVERSAL EXHIBITION, WR 
Prise Medal awarded fer Excallence, Variety, “Bx. 
EDMUND WHEELER, 48x, TolÉngton Road, Holloway, London, N. 
OWENS COLLEGE, MANCHESTER. 


to appoint & separate Professor of Zoology. Candi- 
to mad io Applicanons ee 


egeris ot itar tna the 
cs iro dts aod enaiunents of the ofice may be chan on 
application to the Principal, Dr Greenwood, 





J. HOLME NICHOLSON, Registrar. 


The res of the YORESHIRE COL- 
BOR ARPES ints ay itn iE ASSISTANT 
to com: 





a yon, and a bare of cera ence 

ber mall bp pren to Graduates a the Cierny of 
London. cop of testimonials, to 
SUMI WE Secretary, from whom 
forther Information may be obtained. 





VICTORIA pe SOR EL Lu) INSTI- 


arenis esi Ms ecu ob Ais thy tial pene ota 
of Arts (by kind permismon of that 


) e Pesto Sie tie anh 
The will be dehvered by Dr RADCLIFFE. 
*,* Those wishing to as Members or Assocates should send in ther 
memes as socu as poemble before the Annual Meeting, so as to insure the 
Jjoming this year. 


F. PETRIE, Secretary to the Counal 
Honse of the Institute, y, Adelphi Terrace, 
London W.C. 


LIBRARY OF HARVARD UNIVERSITY, 
CAMBRIDGE, MASS., U.S.A. 
gal or 
ENIM for the Labrary, for any of the Puer Tmt, 


[yir ar Pa er imc dy parse e SE 
ros eA ei Co., #7 and xs, 
London. 


JUSTIN WINSOR, Librarian. 


“HALL MARE” 
FOR THERMOMETERS. 


with their 
number, geriet eile dis 
The Table of liners wil be Forcisbed sa uml. 


nci M. WHIPPLE, Superintendent, 
Exil error, December zs, 1878. post free on application 
ROYAL.POLYTECHNIC.—CLASSES fot 





the of Students Examinations, undor 
ho WARD B. S AVELING, Dae, F.L.S. London UA 
- verty Matriculation, rst and and B.Sc., Sclentiie M.B., 


Botany, v enlstsy. ‘All the work practical, 
TUITION for the UNIVERSITIES, CIVIL 


Service, and 3 
* Se A ‘Turor, Lamley’s Library, Thurloe 
South 


DUNHEVED COLLEGE (LIMITED), 


LAUNCESTON, CORNW. 
Tx BxpwooME. Coe Tuehiag 


London. 
LawauAaxs, and Uxivxxsrrr Co 








noc 
© Cajendar 


Tro Purecrpat—BEN JAMIN RALPH, LL.B. Dub. 


* cf two large 
ý Meis 


astronomical 
ther branches of mud, Hag never Original cost, 
ve, Paeis o be Vibe maga M. 


146, 


1878. <Address—Office of 


LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIBT'8 and NATURALISTS 


the 
ped , with drawing and description. 
ad Nitella, Chara, wie ee cale sic e Val 
t m 
; Pabsiicella, Stephanoceres, tubdce- 
laria, Philodina, &c. 
a will be mado in this place of orgamwms T. B. 


Speolmen Tube, One Shilling, post-free, 
Twenigscix Tubes in comres of Six Months fer Swbicripiion of £1 15. 
Price List of Specimens on pplication, with stamped addressed envelope. 


A COMPLETE SET of rod ia pce dics AE 
PARATUS for TEACHING abd ANALYS Tk, Sheu 
pei sint — Address A B.C., care R oly poral vel 


VERY PORTABLE MICROSCOPE, 1 inch, 
sketch- 


bg dagoan, gr: Tea Gunea Rew 8. Kein Training College, 








ELECTRICAL, SCIENTIFIC, & PHOTO- 


GRAPHIC APPARATUS.—Electric Bells, avd Thief Alarms, 

and Switches. Indoction Colls, Fnctional ines, Lamps, 
Batteries. B cyitesroie da aci Hue Carbona, aud Mato- 

rials Repairs Alterations Newlllustrated ve Catalogue, 

one Stamp. Cameras, Dry Plates, Sensinve Paper, all Chemicals. 
Title Bem. Lado, RC. : à 

4 





edged Sipa, gr. per green; alo 
sd Olie ele Road” CHAS. 
SHEPPEY FOSSILS. 


W. H. SHRUBSO we biari rope io iat a 
eae ey made bim has been so responded to, that he 
cannot receive any moro extra selected ” specimens at = 


Orders for ror, Collections of roo good”: macie cai Dé expend 
NOTES ON THE GEOLOGY OY SHEPPEY ” post free on appl 


MINERALOGY AND GEOLOGY. 


A Naw Liw of Collections of Fols; Minerals, end Rocks now 
including iDustrato® tho ree oe ` 
Cabinets, Tar of Sections of Rocka for the Appa- 

at cr pss n MM New of 


Geological H CINA New and Second-hand Books of 
JAME 8 5. GREGORY, 
88, CHARLOTTE STREET, S FITZROY SQUARE, 


JUST OUT. 


A QUARTERLY CIRCULAR for the PRO- 
NES STUDENT, and CONNOISSEUR m GEOLOGY und 
MIN c, 


PETIT, rp, 











BEING A LIST OF 
THOMAS J. DOWNING 3 LATEST ARRIVALS OF 
$ FOSSILS, 
MINERALS, . ` 
APPARATUS, COLLECTIONS, NOTICES, &c. 
Pubhahed at 38, Whiakin Street, London, E.C. 
Fyn on receipt gf Pastage. 


MUNERALOGY AND GEOLOGY. 
FINE AND INTERESTING GENICULATED CRYSTALS OF 
CASSITERITE, BRITTANY. 
CUPRITES NAT COPPERS, AND CHALCOTRICHITES, 
ER ; 
MOLYBDATES OF LEAD, UTAH. : 
SILYER ORES ES FROM THE EMMA" MINE. uL 
TABLE OF HARD HARDNESS, se. éd, ^ 
PRIVATE LESSONS AND EVENING OLASSES. 
SAMUEL HENSON 
277 (Late 1133), STRAND, LONDON, W.C. 


DIAMONDS AND OTHER PRECIOUS 
SI VALUES. Barce Wises Pes ea: Rumell Stoat London, 
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Sale bp Auctfon. 


Natural History Specimens. 
Mr. J. C. STEVENS will Sell by Auction, 


at his Groat Rooms, Street, Covent Gard P A TORSDAY 
tne ro, at half-pest mime s oder eT terri wall Collec d 


Animal 

Jand, 

Hamtory Specimen. 
On,view Morning of Sele, and Catalogues had, 


Mr. CIENT. recie] A Professor of 
es eet ee 
Rocks, and Fi aro well fox first-class 

t$, oc Colonial Museums, or for the Private 
Study of Scientific to become 


Person 
Scwncm; From £1,000 to "000 
Collactions at 3, 5, zo, so, to yo Guineas. 


PROF. HUGHES' 


INDUCTION BALANCE. 


W. GROVES Is the sole authored maker of Prof. Hughes’ Induction 
prece scie pee suitable for Metallurgical Analysis and 


. W. GROVES, 
SCIENTIFIC INSTRUMENT MANUFACTURER, 
89, BOLSOVER STREET, PORTLAND PLACE, W 





LABORATORY, 3, ORACECHURCH STREET, LONDON, EC. 
A. ANTHONY NESBIT, F.CS., 
WATER ANALYST, 


Performs every description of Water Analysis on moderate terms, 
Property cleaned bottles, foc the reception: of sartplén sont to any pir o€ 


Parce 4d. 
THE TAPE GRATIS JOURNAL 


ELECTRICAL REVIEW 
For May 15th, 3*5, contains:— 
Loeder : The Electric Light. 
z icis vandal i ended ag a By A- Muirhead — (Illustrated.) 
Sonus! Cable Duplex System. (Illustrated ) 
Electric E f 
The Electric Light at the Hall 
On Electric Lighting, By Dr. John Hopkinson, F.R.S., M. Inst. ME 
CITlantrated.) 
EOM. dicet of Societies. 
General Science :— 
Chey xaines for Working Electric Light Machines.” (strated) a 
London: HAUGHTON & CO., ro, Paternoster Row. 





Parce rt. Mowrurr. 
MACMILLAN’S MAGAZINE 
FOR JUNB, 1879. 

1." Tha Historica) Aspect of thx Amarican Churches.” By the Doen of 

Wostuineter. 
wo UR Francea Hodgson Barnett, Anthor ef ‘That Lass 
ficus Book.” An No. 


arnt The Y. Woman in Billy By ka 
etchea Yom’ Basen | Dy Rive A Pree D.C.L, 


cn eee Vi Quer Bre 
1a Ragtaizona's View the Foor 
nu arogang.” 
^* 4 Doabting Heart.” Kasary. Chapters XXVII. 
Lon Deby at tbe Forga Often r376—r88,”"" By T. Wecryme 
MACMILLAN &'CO, LONDON. i 


NORTH BRITISH AGRICULTURIST, 


Is the only Jonai ee eae artical rely 
Interested. eet ei ets Cocaine e e 


VES Voewioary DOpartmang i ted by of the landing Veterinarians 
one 
ia the camay, and us invaluable to the breeder and fe M a raida to the 
s: of anknals, and tuar age perme 
e i = 
"d all the principal Agricultura] Associations throcghout Great Britain 
For Advertisers addressing theurselves to Faoners a better medium doss 
not exist. - 
Price sd. Annual Subscription, payable in advance, ret. 
Office.—377, 
Post-Office Orders fo Anderson, Jun, Edinburgh, 


ESTABLISHED 1843. 


THE BEST FARMERS NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS' CHRONICLE, 





THE BREWERS' GUARDIAN: 
AT Paper devoted. to the Protection of Brewers” Intareats 


Rxvocw or Tex MALT axp Tapes; amp Wom AxD Spurr Trane 
Rxcozp. 


LA SEMAINE end pue. a M fand 


the railway bookstalle. 
LA SEMAINE FRAN SE: d Tus se pour 
rr. zt gas z draia 
et Notes. par la poste, 4}4., en posts. 
: Pdr » 
ri cod nip cas gares See Renier goa 
bureaux, 37, we, 


LA SEMAINE FRANCAISE.—“‘La Semaine Fran- 
out in London for the benefi of those 


R 


LA SEMAINE FRANCAISE.—* Tel est le titre d'un 
nous pourrions dire dun rerne de tous les Jour- 


gas pages sont pails, en frangais, 


Irmy. . 
LA SEMAINE. FRANÇAISE is DE numbers before 
AIER 


` P.0.0. payable to T. Sraxewicx, at King Street, Covent Garden, Wt” 
Publishing Ogice, 37, Southampton Street, Strand, W.C, 
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NEW YORK,{CHICAGO, SAN FRANCISCO, and LONDON. 


MANUFACTURERS 
CALENDAR CLOCKS, REGULATORS for ASTRONOMICAL 


E AND SCIENTIFIC PURPOSES,  . 
TURRET CLOCKS FOR LARGE BUILDINGS, 


AND E 
HOUSE CLOOKS OF.EVERY DESCBIPTION. 


Prices and Particulars from any resjecdtabli Watchmaker, or Wholesale and for Skigment from 
R. M. MIAF3PLES (SOLE AGENT), 
16, WORSHIP STREET, LONDON, ESC. 


COLLEGE FOR WORKING WOMEN, 


5, FITZROY STREET, FITZROY SQUARE, W., 
IN UNION WITH 


THE SOCIETY OF ARTS, ADELPHI, LONDON. 
. COMMITTEE, 


$ : made JOHN STORRAR, M.D., “ALEXANDER” rS IRAN 
Mis BENSON, Rogent's Park Terrace, N. NDER MACM Viodford Street, Covent Garden. 
Miss EWART,  Morpoth Terrace, Victoria Sit, SY. Miss MARTIN, e. Raga FoU tenes NW 
Mim LUCY HARRISON, Sa, Gower Street, W.C. - LEONARD B.SEELDY, M.A. 6, paro, Lincoln's In W.C- 
Mrs. LIONEL LUCAS, xz, Westbourne Terrace, W. Mn. E. WATERHOUSE, I} Eyi ek 
TREASURER. HON, AUDITORS. 
ALEXANDER MACMILLAN, 30, Bedford Street, W.C. PRICE, WATERHOUSE, & CO., 13, Gresham Street, E. c. 
HON. SECRETARIES. 
Miss LION EL, LUCAS, x1, Westbourne Terrace, W. ; HON. SOLICITORS. 
Miss MARTIN ssa, Regents Park Terrace, N.W. LOUSADA & EMANUEL, 15, Austin Friary, E.C. 
OCCABIONAL LECTURERS AND EXAMINERS. 
: MA. RAWSON GARDINER, B.A Ozon. . D. MO LLD., one of H ^ 
PHOMAS RM LLD., Protemor of | FREDERICK HARRISON MA) bus Fellow |] ia deu e E Majera 
n in the Un- | of Wadham Co Oxford. ; y. RS. N, MA 
1 TS 4 3 dd ALFRED G RIQUES, Barrister-at- | G. CRDOM ROBERTSON, Prof Profesor of Logic 
TER x y jT. HUGHES, B A, Q-C, Principal of the ote R. SEELEY, M.A., cud Modern 


Mim CHESSAR. ` ope eRe 
ARTHUR COHEN, Q.C. o ERE. osi: m Mer at the International SWOOD ES 
Rev. J. LLEWELL DA M.A., late x E Y S OTGETM 

Follow REEL EX Head Master of the In- | W. woth THOMAS, Core of Univer- 
Rer. J. P, FA 0 MA, F.R.G.&, Grove. 


its NORMAN FRS. F. J. 
J.G. M.A., one of Her Majosty’s In- | GEORGE MACDON LLD. AS e WALLACE, M.A. i 
spectors ` Mr JOHN MACDONELL. 


oft 
i ES OBJECTS AND prs OF THE COLLEGE. 
* The aim of the is, moans of erence. day, x higher saccis 
are E ates EE rae TEES qe t 


soU There iss Cie earl Coe hes every evening from 7. RE 
wies ira anl coffe may in unie P 


.. The Collage has been ebd: i tua iin of Ate d its atudents are thus enabled LE btain the certificates 
atthe Solty ros of arp. Ths sears tions are aro bak in Febrüery and e á si ‘ 

hjects are tanght College :— History, Engksh Language and Grammar, Geography, 
four siga E tbe i [scala reda pd gg ect Literature, Physiology, and Hygene. > pee aedis a rt ii 


Th College aou anirly sport by voluntary craton, a he es paid by studens aro of necutty very lw. 


FEES. 
Membership Pog. wot) om o9. IB CCH Term. | Latin } wee we ana Term for cach Cl 


z jm mmm mas ” OE deus icu deo » 
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* 
E d 








apa Clip ed s 1s a Term. 
tary s Npa. 


. I 


woe E 
n 5 Your N ^» Z a 


ee nN en EE ————————— 
. ZOOLOGICAL SOCIETY'S ar BRYOE- WRIGHT'S LATI LATEST ARRIVALS, 
? . PUBLICATIONS. "Collection of A Aena an aves A few cut Diop- 
that ee d ied 

* - Now ready. MINERALS.-—Calctes Cumberland ; Wiser 
e o% tho Sclantific Mestings of the Society for 187p Part T ee Suves, Natya conan <a. lango 


Sebmar. Wi ro Pae, mostly coloured, sa WEE Puia, m. | STONE AND BRONZE IMPLEMENTS,—Very fine 


col Me ' a . seres from the Swiss Lake-dvellings, 
e ei ina tbe Ural Tayo Lay apogee iet . Detailed Catalogue post free, 11. ad, 
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‘ateon, 

Zoologica. GARDENS, Kt 4.—Soskes : Prof. Hurley. 
FRIDAY, Joxx 6 

ROYAL DtsrrrUTTOR, at p. 

GOxoroounTs' ASSOCIATION, at B, 


e. SATURDAY, Juxx 7. 
Rovar IxyrrroTIOX, at 9 —Prof. Morley: 


MONDAY, Joxx 9. 
at 


: Prof. Dewar. 


Quxxxrr MicROSCOTICAL CLUB, at 8. 


SATURDAY, Juxx 14. 
—On the of the Indnction 





Yoarly 2 sassa uy 
Half-yearly „e . . . . «144. 6d. 
Quarterly... . >» . > 75 64. 
To the Colonies, United States,.the Continent, and 
all placos within the Postal Union :— 
: Yearly ; . r 
-Half-yearly 
Quartet: 


e a v Jos. 6d. -- 
* *. e p oa 
Office: 29, Bedford Stteet, Strand. 
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7 Now ready, a Revived and Corrected Edition. 
NEGRETTI & ZAMBRA’S 

ENOYCLOPADIO 
Illustrated and Descriptive 


REFERENCE. CATALOGUE 


(Containing numerous Comparative Tables of Roference and Illustrated 
en by upwards of 


TWELYX HUXDXED CXGRAYIXON, 
Six Hundred Pages, Royal So, cloth, gilt bettered, Price sr. 6.) 
oF 
Optical, Mathematical, Philosophica], Photographic, 


„AXD 
STANDARD METEOROLOGICAL INSTRU- 
. MENTS.- 


MANUFACTURED AMD SOLD BY 


NEGRETT] AND ZAMBRA, 
Opticians and Scientific Instrument Makers Yo 


, Toronto, Washington, Victor; East 
"PHOTOGRAPHERS TO THE CHYSTAE-PALADE, ‘SYDENHAM. 
HOLBORN VIADUCT, E.C. 
48, GORNHILL, E.O., & 13 REGENT. STREET, W., 
LONDON. 
| NOW READY, 
SECOND- EDITION, 


G R.IFFEN*8 
CHEMICAL: HANDICRAFT. 


PRICE 4x pe. POST FREE. 


A CATALOGUE OF: CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy &vo, 480 pp., Illustrated with 1,500 Woodcuts. 
~ Best Complete and Cheapest- List ef Apparatus, 
JOHN J. GRIFFIN am SONS, 22, GARRICK STREET, 


| W. F.. STANLEY, 
Mathematical Instrument Manufacturer 


To H.M.'s Comal of India, Sclence and Art 
Government, prob Ae 





Price List post free. Engine. Divider to the Trade, 


ADDRESS— 
GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
M M—— ———MÀ MM M —— 


LIGHTNING CONDUCTORS, 





concluslvely mq eei pam py cee at ines pre d beet 
aerei ais of Bet : g 
- NEWALL & 00.8 jet 


PATENT. COPPER LIGHTNING CONDUCTOR, 


applied to all kinds of Buildings and-Shipping in all parts of the 
wi erie M epum iir Roe oi i Ar cda 


It 5 ole ka its eters Inscjators- béing required, and ft costs 
no 
one per foot for the standard sise, which fs sfa in any storm. s 
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all purposes : can be used 
Mir pra rt labio 
efus The, metallic nickel to pour 
and delicate enamels 


Serre iy ig adapted 
al fenas weal and castings, &c , and been carned 


for heating rrvete for 
g » Iiustrateu List om A pplication. 


TT. FLETCHER, Museum Street, Wanington. 


DRAPER'S INK (DICHROIO). 
THE NEW BLACK 

DIFFERING FROM ANYTHING ELSE I QN 

Mrs becomes c a tben thi Tak E med It bas 





by the principal Public Ofiste, eadi Rathi 
ee mL ERE RE aa 
Hier ae cares Matje to Blot. 

` don Bener ee ewan Old Chee TEES gg diei poni pii 
Sreet; Wu. Marsz, London and 

; Ried edel qs i and BrAcY & Coor, Paternoster 


BEWLEY & DRAPER (Limited), Dubhn. 



















LELECTRICITE 


Revue scientifique illustrée 
Paraissant le 5 et le 20 de chaque mois 
En une bella livraison de vingi-quatrs pages grand is-82. Jéetit 
Télégraphie. ie. — Ga Tranoplastie, -Metéorologie,—Medeolne 
Art militaire, — Applications diverses 
ORGAKE APÉOIAL DES PROGRAMS DE Li LUMIRRN ÉLEGTRIQUR 
Publication rédigée de 1876 aveo la collaboration dos 
princlpaux ciens ns frangus et étrangers. 


Becrétaires de la Hádaotlon : W. n px FomvrRLLE et le Ct p'ARROS. 
Directeur : BL om Curssor, 


CONDITIONS D'ABONNEMENT : 
PABIS ET DEPARTERENTE | moig. EPHLLUT ii. MM E 


ETATS-UNIS O'AMERIQUE.}$ 33.-- IB > 
Prix d'une livraison : s s 


Du sandro 1 
piamen e: ED na PY gratia rur iio demands afeexshie 


, Paris, 16, rue du Croissant, Paris. 
CHEMICAL & PHYSICAL APPARATUS 
BOTTLES, PURE CHEMICALS, 
ee Nee ee DM Mel Toned 


Illustrated Priced Catalogues post free for six stampa. 
a Cartage allowed to auy-siation in England d Wales, ca ordees of iot, 
* and upwards, 


MOTTERSHEAD AND CO; 
7, EXCHANGE STREET, & 1$ HALF MOON STREET, 
MANCHESTER. 
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The LANCASTER POCKET CAMERA 
fo picts x Sad Mot threo doublo dry-plato Sides, Umbrella 


ner LANCASTER GRB TE eo 





Wray, ; tor.; aj-inch, 
E y^ i L2 18 54. ae mi 4 ny 
J. CARTER £5 M pera A 





EAGLE INSURANCE COMPANY, 


79, PALL MALL. 
For Lives, ONLY, EsTABLIEMKD 1807. 
Not Promiuma and Interest = ws ~ m m m I, BI 
Accumulated Funds sme see smee meo soe mme € c 3.251 
Aiso a caia esr gE mare 1,500,000 


than ~ 
yaad Forma may be lad at the Ommon, ox From amy 


of 
a! Ee cu HUMPHREYS, Actuary and Secretary. 


DARTON’S 
GUINEA ANEROID,. 
With Thermometer. Dial is dinded off to 


Each in presence of cus- 
tomer, if required. Prce sir The same, 
mounted in Frame, various pat 
terns, 425. and 


F. DARTON & CO., Makers, 
45, ST. JOHN STREET, E.C 
WORES—ST. JORNE CANE 


EDWARD PATERSON, 








Concpanien Pelo Electrical Engineer and Scientific Apparatus Masenfacterer, 


x BEDFORD COURT, COVENT GARDEN, LONDON. 
STEAM WORKS, GRAY'S INN ROAD. 
Experiments in Electrie Lighting carried out. 


eiae plora & Coy Deke Bledrical Apparatus of all descriptions for Lecture Purposes 


APPARATUS FOR "CLASS DEMON- 
STRATION and for SCIENCE SCHOOLS. 

ELECTRIC LIGHT APPARATUS. 

SIEMEN'S and GRAMME’S DYNAMO 
MACHINES and LAMPS for Hire and Purchase. 

LARGE ASSORTMENT of RUHMEKORFF 


COILS and VACUUM TUBES, 
PROFESSOR HUGHES’ MICROPHONE. 
ELECTRIC BELLS and INDICATORS. 
TELEPHONES and TELEPHONE CALL 


LLS, gp 
le THOMPSON 'S LANTERN 


PROF. 
RIC PEN 


SLIDE 3 E 
EDISON'S ELEC 

ELECTRIC and. MAGNET. C 
RATUS of all Descriptions. 


Nem Ilusirated Catalogue of 60 fap post fres 6 stompo. 
Orders over £a carriago paid to any part of the United Kingdom. 
THE ENTOMOLOGIST’S MONTHLY 

MAGAZINE. 


S PPA- 


P AE with ocoaslooal ITkretrations. 
Condnoted by J. Monthly, à pegea tro, with coma X. C. Rz, F.2.8. 
. ae ae SrAnrrox, F.R.8. asd 

This Magaxine, commenced standard articles notes 
on all eublecs with Entontology capectally on the Insects off 
the Isles. 

Babecription—Stx Shillings per Volume post free, The volumes com- 
mence the June number in oach year. 

Metu M abeunte Mi cioth) may bo obtalued by perde 
tha entira sat to Dod sie goles oe . each; the supcoseding 
vols. ox together, at 74, 

ux VAN VOO. or Parenoster 
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PRICE x. PORTABLE TIN CASE FOR DITTO, at. 64. 


JAMES HOW & Co, 
SCIENTIFIC INSTRUMENT MAKERS, 


& ST. BRIDE ST. (lats s, Foster Laus), LONDON. 





RUDOLPH KOENIG, 
(DR. PHIL.) 
_ MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS. 


TO ILLUSTRATE THE LAWS 


AND TO PRODUCE THE PHENOMENA OF SOUND, 


PARIS, 26, RUE DE PONTOISE. 
PRICE LISTS FREE. 


W. LADD & CO, 
Scientific Instrument Manufacturers 


(By Adpoiutuent te thé Eepal Iniiiuiisn of Gritt Britain), 





I1 & 12, BEAK STREET, REGENT STREET, W. 
BYRNE'S PATENT COMPOUND PLATE PNEU- 


MATIC BATTERY for Cantery and general purposes, 
EDMUNDS’ PHONOSCOPE for Vocal Vibre- 
tions visible in a Vacuum Tube, 
HUGHES’ MICROPHONE, 


TELEPHONIC APPARATUS, &c. 
LADD'8 IMPROVED SELF- CHARGING HOLTZ 


ELECTRICAL MACHINE, with -12 Plates, In- 
i ed ina Maba y and Glass Case instrament is 
in any condition of the atmosphere, 


Puiloaspbical Apparatus of every Description. 
IPustrated Cataleand, Sixpence. 


ENGRAVINGS AND ELECTROTYPES 
FOR SALE, at prices ranging from rs to ror , in good condition, ready for 
engra 











for Letterpress 
cee aces 36 stampa. 


Ze atte, 


. 
75, FLEET STREET, LONDON, E.C. 


. ARTISTIC.— To Ladies and Gentlemen with 
i offered of acquiring the AR of DRAWING wad ENGRAVING - 


on WOOD ma The terms 
moderate, of 


LI Nas, Artist and Engraver, 73. Fleet Street, London, E 
GARDENING ILLUSTRATED: 
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HORNE’S POMPEIAN DECORATIONS 
ROBERT HORNE, 

HOUSE DECORATOR ann PAPER-HANGING 
; MANUFACTURER, 


^:41, GRACECHWRCH STREET, LONDON, ECG 
By Special Appointment to His Majesty thf King of Italy. 


- BARCLAY & SON, 
188, REGENT STREET, LONDON. 
To Her Majesty and H.R.H. the Prince of Wale, 





DUPLEX LAMPS. 
MODERATOR LAMPS. 
READING LAMPS. 
MICROSCOPE LAMPS. 
BEST COLZA OIL. 
Ari KEROSINE OIL. 
WAX, SPERM, 


AND 
PARAFFINE CANDLES. 
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ILLUSTRATED CATALOGUES POST FREE. 


$e TISLEY & o, 
OPTICIANS, 


BROMPTON ROAD, 
(Close to South Kensington Museum). 
THE PHONEIDOSCOPE 
Being a visible demonstration of the Vibratory and Molecular Motion of a 
The PHONEIDOSCOPE, with'3 Discs, Bottle of Solution, Descriptive 

Pamphlet, kc , in Cardboard Box, rot. 6d. 





O, 


172, S.W. 


MANUFACTURED AMD SOLD WHOLESALE AND RETAIL BY 
8. C. TISLEY & CO., tys, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. Al Materials expplied- for arped- 
mental purposes. 





wars ONT T: ieu 





For BAD BREASTS, OLD WOUNDS, and SORES, It 
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THROATS, BRONCHITIS, COUGHS and Pa aa 

GOUT, RHEUMATISM, wid all Skin Digeases it 


The MORPHOLOGY of the SKULL. By» 
ontarian Profesor, Royal Collegs of 


ges 
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STANDARD. AND OBSERVATORY - — € 


"fee INU FAGTURED BY E. DENT & C0.. DAAN 


. Gutheas. 
Btandard Clook, suitable for Private Residences in ‘Town Standard Observatory Clock, of the most refined gare 
A or Public Institutions beating seconds and struction, with barometric compensation, &c. .. 160 
going at days ih once. winding ; are and , («) The same, with Sir Geo. Airy's eacapement ... 170 
or mahogany case. fom 8b (8) The same, with M. Leverrer’s electrical contact 
(a) Dc ndi but going one month vith once system 
winding from 





- pt Nen Standard Clach (e primary sandari Victus ages 
Standard Observatory Mean- dine Glook’ .. 80 puli iun gin hae Stroy om ; inan 
fe) The: aue, ut Purus with lenis] quatit are te beng made for the Koyal Olarvalorie of Spots 
apparatus with eccentric screw adjustments for Belgium, Standard Clocks of less refined construction ie the Ob. 
ing a time male or EE tomy: 02 iieb poc vane M erie) Nr 
É University’, Pulkowa (Russian 
Standard Observatory Bidereal Clock =... 80 | Sowden TOT 
The but furnished with electrical contact 
(a) xs ma mirin m S pe Galvanio lo Chronographio > Apparatus, a a regen 
E ts for transmitting seconds, currents don ghanoriene 2 .. from 120 
for controlling other clocks, &c. — .. — .. 88 | The Grat Galvanic Chromegraph of the Royal Observatory, 
er Sad soni, fr pcg on chromagan Greerewoich, and the still wore Apporaius fer the Royal 
second, for pricking on chronograph Observatory, Brussads, and rl as pee he. 
2 ate <a ie .. 87 Tories were consiruciad by E. Dent & Co, . 


E DENT & CO, 
WATCH, CLOCK, -AND CHRONOMETER MAKERS, . 
61, STRAND, & 84, ROYAL EXCHANGE. FACTORY, GERARD STREET, LONDON. 


. THE. TELEPHONE. COMPANY, LIMITED, 
36, OOLEMAN STREET, LONDON, E.C. 
TESTIMONIALS. g 
75 the TELEPHONE COMPANY, funt 36, Colman a Brennen Hua Men S879 
DEAR Sizs,—You will be pleased to hear that the forty Telephones e DE applied answer admiably, and nre of great con- 


ence, communicating as do in some cases with our workshops a way. ; 
The simplicity and case’ Di work, vas m to be used by any one, and the advantaze over the Telegraph 











in rapid of the must create a great demand for Telephones everywhere.— We remain, 
Sirs, yours faithfully, s , (Signed) J. MAPLE & Co 
Superintendents Office, Derby, 28ih Apri, 1879 
Drax Sres,—In gps andy o de epe Tia bee de pies e enr Yon ei (ho Testes have 
been erected on the the Milled Rall 


Railway are working very satisfactorily —Yours faithfully, (Signed) W. LAN GDON 
THE TELEPHONE COMPANY, 36; Coleman Street, London, B.C. i 
APPLICATION far Price Lists or further information to be made to the MANAGE, 


-MIGROSCOPIO SPECIALITIES.. 


Series sd Medial Pathological Eyeparations, g Erie Vesp Pastas am the Frog; in 





e T Nate c En vs £a 2 0 
> ul Ii Poena Erei ELE > | VL—a4 Surgical Pathological Preparations 
: 2a Woeaticenl Macc e a p NES. VLA Seg Pae ngical Pre a5 6 
» IV Physiological " n 440 »  B—4 n (roxy taco] T€ o rin 6 
Pathological and Physiological Preparations in great and constantly Increasing varffky, and of most valnatle descriptions, 15s. to 
* - E ‘ "n 30s. per . . 
——— eom nonse oc.  Deserittion_Lists dnd. full particulars om application te 
Su i “ARTHUR: C. COLH & SON, 


Zr ‘DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL,- LONDON: W. 


-Late of B2, St. Domingo Vale, Everton, Liverpool 


Prixed R v, Soxs, and Tavor, and 8, Bread Street Qoen Street, In the of London, end publibe! 
by Cur km CR. a te rj. reor hn Go Trach, Baoa, oe Oo A m ed 
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' A WEEKLY ILLUSTRATED JOURNAL OF ‘SCIENCE 


| To the solid ground 
Of Nature trusts the mind which builds fer ayi. ". WORDSWORTH . ; 
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Regpsecod as a Nowspaper at the Genoral Post Office] s LATE bor aa Rerne 


BROWNING' 8 ‘MICROSCOPES. 

















BROWNING'S NEW MINIATURE MICROSCOPE, the exact size of the engraving, may be carried in the 
waistcoat pocket It -has two powers, both -achromatic, one magnifying fifteen, and the other thirty-five 
diameters, Ordinary microscopic objects mounted on the usual slides may be viewed by its aid. Opaque 
objects, when held in'the forceps, ae illuminated by a Lieberkulm, which is attached to the higher power. 
By holding the instrument side-ways to the light, dark feld illumination, similar to that given’ by Wenham's 
Parabola, may be obtained. , 


Price of the Instrument complete, made in- ‘solid Nickel ‘Silver, fitted in Morocco case, is £3 1Zs. 6d 


New Illustrated Catalogus of Microscopes and ‘Accessory Apparatus, with Thirty-five Illustrations, Eu whole 
page Engravings, Seven Stamps. List post fris. i 





l . JOHN BROWNING, TR 

-OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M:, GOVERNMENT, THE ROYAL SOCIETY, 
THE ROYAL OBSERVATORIES OF GREENWICH AND RGH, &c, &c. . 

63, STRAND, W.C,. LONDON. . 


-5 _FACTORY—SOUTHAÑPTON STREET axp EXETER STREET, &ONDON. 
PRIZE MEDAL, 1862. Telescopes, Spectroscopes, Opera Glasses, Gc., "ac. “ESTABLISHED too YEARS, 
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Mic ROSCOrIE ORIECTS: 


PARIS. UNIVERSAL EXHIBITION, 1878, 


_ Prim Mada] ewarded for Excelence, Variety, &. 
EDMUND WHEELER, Ex, Tollington Road, Holloway, London, M. 


BRITISH ‘ASSOCIATION FOR.THE 
ADVANCEMENT OF SCIENCE, 
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J. K- H. GORDON, Assistant-Secretary. 
VICTORIA HILOSOPHICAL) INSTI- 
TUTE.—The 


UAL MEETING will be held at 8 o'clock, Jume 
ot of Arts (by kind permison of that 





OWENS COLLEGE, MANCHESTER. 


Connell propose to xppoint a separate Professor of . Candi 
i and Testimonials moder cover to the 


J. HOLME NICHOLSON, Ragwtrar. 
The COUNCIL of the YORKSHIRE col 
LECTURER p. CLASSIC ant AL Miri lice i 


end, ro 100 
& year, and a share of 
bec. rst. ibe prr to Graduat of "de Unsvenliy of 


Preference will 
wot on or ters T Wayne sei de ci, Pr D m 
further information 








Just pabhshed, price 
i PHILOSOPHICAL TRANSACTIONS. 
] EXTRA VOLUME. - 
The FELLOWS of the ROYAL SOCIETY are hereby Informed that the 
Non UR Ns Ye toon re 


WALTER WHITE, Amistant Secretary R.S. 
Burlington House. 
“LIBRARY OF HARVARD UNIVERSITY, 
CAMBRIDGE, MASS., U.S.A. 
Packages for tho General Library, ot for any of the anA 


SIE Botanlo Garden, 


Musetun of Comparative Zoology, Scientific 
alge E Lendon. 




















JUSTIN WINSOR, Librarian, 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPISI'S and NATURALIST'S 

STUDIO, x7, ANN STREET, BIRMINGHAM. 

B. has jast week posted to bis subscribers cU 
EO Flick duefbomd Peer 
ag reer ne rare ingen eli olicerts, 
aw amouncements will be made fn this place of organisms T. B. 


.  Bpeotmen Tube, One shilling, post-free, 
Twenty-six Tubes in course of Sis Months for Subscription of £1 13, 
Price List of Specimens on application, with stamped addressed anvelope. 

ROYAL INSTITUTION OF GREAT 

BRITAIN, 
ALBEMARLE STREET, PICCADIELY, W. 
The next ACTONIAN PRIZE will be awarded in the year x to an 
illustrative Wisdom 


of the 
beng ''The Structure and Functions of the Retina in all of 
One Hundred Gumeas, set will ke awarded Khea he Man IN 
a or Manages 
Judgment shell 


think proper. 
rp d p Leng tegen gh 
oct names 5 koa; addramod to ihe 
pee or before the iret Indication 
be made by the Managers m-1879. + 1879 


E WARREN DE LA RUR, Secretary R.I. 


ASTRONOMICAL ASSISTANT. — The 
Post of ASSISTANT tn the Observatory, rote uae uae tunes 





. Appheations, stating &c., to be 
foe cee ote of Ross, 3, Prince S8 w. 
per annum. 





SECRETARY WANTED.— The Committee 


of the PERRY BARR IN aro desirous of 
meotmng wih a Gentlanen who would able to employ the whole of 
his tine in the capacity of SECRETARY of the Institute. t 
will be by Salary and Written hor- 
tion, more than to addressed .J- 

Giskoan of de Lacey. . "m J 





DURING the RECENT GALES a: large 


rir rnc. FOSSE have been washed oat of the London 
Benes of roo 


Gay cits oe 
eres eal Te et FG e E 


a SUE SECURE OCHO EPIRI TUO Pte dei MEE 
FOR SALE.—Avery ine SPECTROSCOPE 
eene bei 
many other, other, branches of zady. 
£3 will be sold for £15. To be aeen at the makes Me 
reo, 6», Strand. t 


ROYAL POLYTECHNIC.—CLASSES iS for 
Eben EDWARD T AVELING: Die ELE Debe Ud 
yai Masciealtion ret and and B.Sc. ic, Prol Bclentific, M.B., 


Chemistry: AN 


TUITION for the UNIVERSITIES, CIVIL 
Berrico, and 
South 


DUNHEVED COLLEGE (LIMITED), 








on. 


Tux Panrcrar—BEW JAMIN RALPH, LLB, Dub, 


Mr. TENNANT, F.G.8 Dao oo of 
ers cm a E ear jrMdem 
FOIT Tati p Ium EC Ue 
Sealy of any Beanie Prego x Cla Meere medal cok es 

Scie&ces From £1,000 to ‘3,000 Students’ 


Collections at s, 5, 10, 90, to so 
THIN D pe FOR MICROSCOPIC 


pap ounce ; Squares, 
Geer eine per grows | ako 


eBoy 
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MINERALOGY AND. GEOLOGY, 


pium ug acre geri egg C pt. 

List of Rocks ie Mone Bee die. 

joues at e Boctions of Med rid oan cg 

pesi Hanae EM FCR te Hew eat Bes -hand Books of 
AM R. rol dst. 


88, CHARLOTTE “STREET, FITZROY SQUARE, 





JUST O 
A UARTERLY CIRCULAR for the PRO- 


y y STUDENT, and CONNOISSEUR in GEOLOGY and 
MIN Y, kc, &c. 


BEING A LIST OY 
THOMAS J. DOWNING'S LATEST ARRIVALS OF 


. MINERALS, 
APPARATUS, COLLECTIONS, NOTICES, &c. 
Published at 38, Whiskin Street, London, B.C. 
Free on receipt g Postage. 


ELECTRICAL, SCIENTIFIC, & PHOTO- 





= Induction Cols, F j chin Lamps, 

icrophones, Wires, Magnets, Carbons, Mate- 
vals Repas and Newlllustrated Catalogue, 
ons Cameras, Dry Plates, Sensitrve Paper, all Chemicals. 
Photo free.—DALE A RAE ROM Opticians, 
4, Little > 


The LANCASTER POCKET CAMERA 
for plagos 4j X sb inch, ha having three double dry siste Skies, Umbral 


Dod 
The LANCASTER CARTE PHOTOGRA- 
PHIC APPARATU 


FIRST QUALITY ASTRONOMICAL. TELESCOPES oth Shick 
is 





MINERALOGY. 


COLLECTIONS FOR STUDENTS FROM 4.—SINGLE SPECI- 
MENS FROM sd- TABLE OF HARDN NESS, ar —HAMMERS 
AND CHISELS A GOOD SERIES OF POLISHED DEVONIAN 
CORALS AND CONGLOMERATES. 

FINE SIBERIAN MINERALS. - 
PRIVATE LESSONS AND EVENING CLASSES. 
SAMUEL HENSON, 


277 (Late 1132), STRAND, W.C. 


PAGET’S PATENT 
GARDEN ENGINES, 


WORKED BY THE FOOT AND MOST CONVENIENT. 





A. P A GET & CO, 
LOUGHBOROUGH.» 
Full particulars seat on application. 
GARDENING ILLUSTRATED: a 


Now ready, the JUNE Number of 
THE PROCEEDINGS OF THE ROYAL 
GEOGRAPHICAL SOCIETY AND 
MONTHLY RECORD of GEOGRAPHY. 
Pubbabed under the Autibrity of the Council, and Ẹdited by H. W. Barns, 
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A TREATISE ON THE APPLICATION OF GENERALISED c0- ORDINATES 
ae ae i T0 THE: KINETICS OF. A MATERIAL. SYSTEM. : 
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a a se H. W. WATSON, M.A., Sud S. H. BURBURY, M.A. 
Oxford : Printed at the’ Clarendon Press, and Published by MACMILLAN & GO. London, Publishers to the University. 
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MR. JOHN BROWNING begs to inform scientific. gentlémen that the adoption of an improved method of 


windi duction Coils has enabled him to increase rs md uce their cost. Every Coil is 
guaranteed to give the length 'of^ eee es 

Induction Coil, to spark in dry air, £3 6s. ; to give.&. iig Spark, 5 108.; to givea 1} į in. spark, 
40 ifi. to give (oi o api Ue 2n Do ue A to give a 6 in. 
spark, £22 ; to give a 9 in. s “280; to goa lain 





_ LIST OF ELECTRIC. “LAMPS AND. LANTERNS AND. "GALVARNIC. BATTERIES SENT FREE. 


v8. JOHN “BROWNING,” l : 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO HM, GOVERNMENT, THE ROYAL SOCIETY, 
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ROYAL OBSERVATORIES OF GREENWICH AND EDINBURGH, AND THE OBSERVATORIES, oem 
E m A DURHAM, UTRECHT, URNE, &c, M mere , 
ene 63, STRAND, W.O -ss j 


“ pctony-sovniaitvron STREET, LONDON, v.c. 


ES . . . 
Hel 


Iviii 


MICROSCOPIC OBJECTS 


OR ee ne yi gs branch of Micro- 
Catalogue post free and gratis on 


PARIS. UNIVERSAL EXHIBITION, 1878, 
Prin Medal owarded for Excdleme, Variety, &<. 
KDMUND WHEELER, 45x, Tollington Road, Holloway; London, N. 
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The COUNCIL of the YORKSHIRE COL- 
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LE ER fn ICS and MATHE 100 

certain tutorial feos. diia a 9 comes 
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KING'S COLLEGE, LONDON.. 
OFFICE OF DEMONSTRATOR IN PHYSIOLOGY. 


a a I NM E 
J. W. CUNNINGHAM, Secretary. 


INSTITUTE of CHEMISTRY. —The Presi- 





information may 
Fiton to the Secretary, Mr C X Grova, Boncuet Howe Donate, 
w.c. 





MN uibem ——  H——ÁX 
AERONAUTICAL SOCIETY OF GREAT 
IN. 
Street, Adelphi, on MONDAY, the ssrd inet. 
FRED. W. BREAREY, Hon. Bec. 
SKELETONS, two monsters, 
Several Skins of Elliott's Pheasant on band. 


BRITA 
GENERAL MEETING of MEMBERS at the i oer of a Joha 
ar p e the Meating ely toa Member orto 
Maidenstone Hill, Blackheath; S.E. 

FOR SALE.—INDIAN ELEPHANT 

e e spen 
Cea be secs ‘at 6, Somers Vil, Lardaki Rond, Ee tiem 
ASTRONOMICAL TELESCOPE.—310.G., 
pir rackwork stand, perfect 
er yis for fms Viyolin.--POLARIS, 17, 





oe N.W. 


DURING the RECENT GALES a large 
of interesting FOSSILS Lave been washed ont of the London 


. heey A Specimens, 
| London on recerpt of 
SPW SHRUBSOLE, F.O. 8 Sheernem-on-Sea = 


FOR SALE.—A à very ath SPECTROSCOPE 
of two large prisms, micrometers, and all roro zpperatus of the 





sads fot astronomical Se eat T ane 
* any other vlone Has Has never been used. 
£50; will be sold for £15. Oba boaii A£ tha makin s Mr, Brows. 
‘pea, 63, Strand. 
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fro South Een ee Ch Qo eas amiet at Locares “Adare 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S and NATURALIST'S 
STUDIO, ry, ANN STREET, BIRMINGHAM, 

EE OR. B. has last weck to bis of Ui 
hh ete at destin is das He i eae a dd ner 

RE e eru: peg dur gi ir] 
Vos, recom de 

Weal a will be made iu this place of organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post-free, 
Twenisiiz Tubes in course of Six Months for Subscription of £1 15, 
Price List of Specimens on application, with stamped addressed envelope. 


TO LET (Furnished) for Three or Four 
Months from July, a protiy, anal COUNTRY RESIDENCE, with 


neg sies Cia cea ‘cain thre Sat 
Re oe Taaa al a , Southampton. 
| “HALL MARK” 
FOR THERMOMETERS. 


The K nmap the E ony bay is 








fre of espaces walk “KO. PH à Taite h 
in addition to the eae a 
“Th babi ae Rao wil fid e omal 
By order, 


i G. M, WHIPPLE, Superintendent. 
Seale OF Charge fea T Ae post free on application. 
LABORATORY, 3$, GRACECHURCH STREET, LONDON, EC 
A. ANTHONY NESBIT, F.C.S, 


WATER ANALYST, 


Performs every description of Water Analysis on moderate terms. 
Property cleansed bottles for the reception of semples sont to any part of 





THIN GLASS FOR MICROSCOPIC 


PETIT, 1x1, 


ROYAL POLYTECHNIC.—CLASSES for - 
ering a TTE 
Botany, Physiology, thnk An Mte 

TUITION fort the UNIVERSITIES, CIVIL 
Service, and 

` South ‘ 

LIBRARY.OF HARVARD UNIVERSITY, 

CAMBRIDGE, MASS., U.S.A. 


Parens] fortha Geel Tabiniy, Quo RE DA the 
peg Ru p LN ` : 


mee Sn sont to the Agents, Mesers. TaOXxxx & Co., sy and 39, 
JUSTIN WINSOR, Librarian. 
DUNHEVED, sro, corna a TED) 
LAUN 


Seven houn from London. LE Systematic Teaching 
Coursxs, 


in ever r Foxman Tasas, and UNIVEaaTrY 
nager Prorcrat—BEN JAMIN RALPH, LL.B Dub, 
MINERALS, ROCKS, AND FOSSILS. 
COLLECTI 
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THOMAS J. DOWNING, Geologmt We, 
- 38, WHY STREET, LONDON, EC. 
Circular " freo on receipt of ad postage 
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Mr. TENNANT, EG. 8. Professor of 
bon "puamess, contemplates siartr RETIRIN 


o wishing 
vend Belances Pe ee oe Gee 
Collections at s, 5, To, 20, to so Guineas. 


MINERALOGY AND GEOLOGY. 


A New Liit p cerca Fomils, ege vage Boras row riady, 
of 
and Second-hand Books of 

JAMES PR. P GREGORY, 
88, CHARLOTTE STREET, FITZROY SQUARE, 


MINERALOGY. 


COLLECTIONS FOR STUDENTS FROM 4s.—SINGLE SPECI- 
64 —HAMMERS 





MENS FROM s4.—TABLE OF EET Ec dT 
AND CHISELS.—A GOOD SERIES OF POLISHED DEVONIAN 
CORALS AND CONGLOMERATES. 


FINE SIBERIAN MINERALS. 
PRIVATE LESSONS AND EVENING CLASSES. 
SAMUEL HENSON, : 
- 277 (Late 1134), STRAND, W.C, 


JOURNAL OF THE SOCIETY OF 
TELEGRAPH ENGINEERS. 
No. s7, Vol VIII. SPECIAL NUMBER. 
Edited by W. E. Avzrox, containing a Paper with Illustrations on— 


_ MemuE. & F. N. SPON, 46, Chating Crom. 
NORTH BRITISH AGRICULTURIST, 





sid. Annual Sebecripticn, payable in advanos, 143. ° 
Bea ries pariete Cord anten Tun, Rabe 


THE ENTOMOLOGIST'S MONTHLY 
. MAGAZINE. 


lix 

LA SEMAINE FRANCAISE: a Weekly 

Newspaper and Review in the French Language. Foa eat pi 
the railway bookatalln” flee, sj, Sonia pk ux We 

LA SEMAINE FRAN 


LA SEMAINE FRANCAISE.— 

i n decur FR fen al of 
to 

config tbair readiag to La patiner. Gale pet 
success. —Graphic. 


LA SEMAINE FRANÇAISE. —" Tel est 


LA SEMAINE FRANÇAISE — < The numbers before 


us are full of « It will be far better for most than any 
one of the best papers pa. ‘in Pans itself. We are moch 
with character of rt, and believe it will be valved m all thosa 
many b where French is cultivated. ‘Lhe printing is very wall” 
Trews or Supscurrrion:— ad 
P redd emo = 9 — 9. — o ow 5» 0 
-- m oom o o o9 9 
Ru D » oo mà -æ kes á o 


P.O.O. payable to T. Sraxswrcr, at Xing Siroct, Covent Garden, W.C. 
Publishing Office, 37, Southampton Street, Strand, W.C. 


THE BEST FARMERS” NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE ‘JOURNAL 
AND FARMERS’ ‘CHRONICLE, 















L'ÉLECTRICITÉ 


Revue soientilqpe illustrée 
: Parafecant le 5 et le 20 do chaque mols 
En une bells livraison de vingt-quatre pages grand ino Jdau: 
Télégrephio, — Ga]vanoplastie. —Mot&irolo — Médecine 
Art militaire, — Applloationa Fam 
OR&AXR EFÁCLAL DES PROGAKS DE LA LUMINRA ÁLEGTARIQUE 
Publication rédigóe depuis pot the Aveo la collaboration dea 
prinoipsux é ens français et étrangers. 
Becrétaires do la Rédaction : W. nx PoxvixLLE et le Që D'ARROS, 
Directeur : : Bp Dm Cursos, 
CONDITIONS D'ABONNEMENT. 


PARIS ET DEPARTERENTS || 42... 12 12 2] ONION POSTALE ere i 
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AT Papar devoted to the Protection of Browser’ Intwwn, , 
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Now ready, crown Bvo, 6co pp., with 470 Wood Engravings, res. Gal, cloth. 
The STUDENT'S TEXT-BOOK of ELEC- 
aoe By HENRY M. NOAD, PhD. FRS, Author of 

M Todes dd A ditional Chaptas by M. Hz Peewee, 

T oer eire go Addara Che Engineers, &c, 

wm e state of electrical ecifhce, adapted for students.” 


can recommend Dr, Nene beak oe dleit great range of sub- 
qute tue ae rae queso the 


thenaum. 
“An text-book for every student—beginner or advanced—ot 


CROSBY LOCKWOOD & CO, 7, Stationery’ Hall Court, EC. 





ATLAS OF HISTOLOGY. 
Now ready, witi Coloured Illustrations, Parts s, s, 3, and 4, royal 4to, 


ATLAS OF HISTOLOGY. 
By E. KLEIN, M.D, F RS, 
AXD 
E. NOBLE 8MITH, L.R.C.P., M.R.C.S. 
A complete representation Microscopic S Simple 
ure Me E cR Ae. 
of a cODCNO 
anser y rer dieere Fetes te ie 
Pid essei inni 2d Te ER AUN arts, wack 
3 EI pea odium P. ‘arrsspond- 
Pp ee gay itd awh Part, as a SP 
London: SMITH, ELDER, & CO., i Waterloo Piece. 








Crown &ro, pp. 38, Wrapper, ss. 
PSYCHOLOGICAL AND ETHICAL 
DEFINITIONS 
On A 
* PHYSIOLOGICAL BASIS. 

By CHARLES BRAY. 
' London: TRÜBNER &-CO., Ludgate HIN. 


This day is poblubed, demy vo, price One Shilling. 
NATURE CARED FOR, and NATURE 


UNCARED FOR: Tha Rorult upon tho Hearts of Men. A Lecture 
on the Lives and Hab:ts of certain. familiar Birds. PrE BENDE- 
LACK HEWETSON, M.R.C.S. With three Plates Bewick, 


“© Most tntereeting and and toatructive,. The author tries to show how much 
pleasuro can be derived from and the 





This day is published, price 3s. 6e. 
A SERIES of OBSERVED LUNAR DIS- 
TANCES, with rp Explaniticos a and By JOHN B. PEAR- 


Cambridge: heen ELL, & CO. 
London: GEORGE SELL & SONS. 





NEW WORK BY THE, AUTHOR OF “EREWHON.” 
Crown Bvoycloth, price 7s. 6. 
EVOLUTION, OLD and NEWS being a 

from the Writings GP tha dave Sebeuned knees SAMUEL 
BUTLER 
Also by the sume Author. 
"EREWHON; or, OVER the RANGE. 
* Fifth Edition, crown Bro cloth, gs. 64. 
The FAIR HAVEN. . Second Edition, 
demy Bvo, cloth, gs, Ge, 
LIFE ant HABIT. 
ya? 6a. 
London: HARDWICKE & BOGUE, fos, Piccadilly, W. 


| ——————————— ————— — 
DIAMONDS s AND ) OTHER PRECIOUS 
OENUINENESS PURITY 


Crown 8vo, cloth, 


and rae ovate > m London, 


ec . e 
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SUMMER- TOURS. ` 

“Mr, jour aie E R E E 

RED HANDBOOK, He maa i a MURRAY oran Iria unen 


English and reable."—7 Àe Timas. 


ENGLAND AND WALES. 
With Map, post 8vo, ras. 


MURRAY’S HANDBOOK FOR TRAVELLERS 
IN ENGLAND AND WALES. Giving an account of 


the Placer and best. worth visiting ; more especially 
those rendered interesting Py ako’ Ase Asroclations, or 
f frequented 


likely to attract the notice-o gary es 
cit in connection with the most 
ae eee Gaeta es cr 
sue Mus with the least 
time and money. Al y arranged an 
for the convenienóe of TRAVELLERS, ° Sonus A. & Com- 
panion to Bradshaw’s Railway Tables.. 
“This guide will be especially valuable to those, whose busines” 
eed CATS] Ekon ne er e deal, contaming ss it does 
so innch interesting information about abou: Deny. avers place that. Dd Say 





SCOTLAND. 


"With Maps and Plans, post 8vo, gs. 

MURRAY'S HANDBOOK FOR .TRAVELLERS 
IN SCOTLAND—including EDINBURGH, MLZzÓsE, 
Kxrso, GLA5GOW, DUMFRIES, AYR, STIRLING, ARRAN, 
. THE CLYDE, OBAN, InyERARY, LocH LOMOND, LocH 
KATRINE AND /TROSSACHS, .CALEDONIAN CANAL, IN- 
VERNESS, PERTH, DUNDEE, ABERDEEN, BRAEMAR, 

Skyr, CAITHNISS, Ross, SUTHERLAND, &c. 
Ae y dapib Hampsoor For Borta is to be recommended : 
The arrangement the 


IN IRELAND—including DUBLIN, BELFAST, DONEGAL, - 
GALWAY, Waxrorp, CORE, LIMERICK, WATERFORD, 
TEHE LAKES OF KILLARNEY, COAST OF ANTRIM, Mayo, 
GALWAY, ÈC &c. 


“There ts moro beantifal and more picturesque than the south and 
wost of Ireland, ~ who fairost. portions of sull find to 
Ireland that which hare nowhere olse, and which has charms al! ite 
own. ted whether there fs in all the earth a grander view: — 
than that over Westport to Clew Bay. But the whole coast wost and south, 
Indeed all round the island, many a travelled Enghshmen 
has not the conception off. "'— Tisser. . 


THE SUBURBS OF LONDON. 
With Index, 2 Fols., crown 8vo, 215. : 
HANDBOOK TO THE ENVIRONS OF LON- 


and within @ circle of twenty miles round 
Metropolis, Alphabetically arranged. By. JAMES 
THO ; S.A, 

‘A traveller Cai go nowhere at kast a ‘Murray’ in 

hia hand. We hare ned iiem the environs of 

than wo were as regards foreign city of Europe. Mr. Thorne 


has offectually papi 
bow he votes every topic of interest. It is as remarkable ne 
iy la quote in the whole hisicey ef ^. 
dations." — Art Fourgs? 

E ` JOHN MURRAY, AlBemarle Street. 
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DIARY OF POCET IES 


LonDoN 

THURSDAY, Jone Yu 
RovAr Socurry, at 8 3o.—On the Existence breich's 
Gamgeo and E Blankenhorn. — 
Contraction 


A Sec of Booker Clay and Grarels 
Classification of 


WANTED, Clean Copies of NATURE, No. 4732, 
Jor November 14, 
NATURE, 29, Bedford Street, Strand. ` 


SUBSCRIPTIONS TO NATURE 





Yearly . .*. . . . . . 28. 
males ee e e on urn 7145. Gd. 
- Quarterly 73. 64. 
To the con “United. "States, the Coattient, and 
all places within the Postal Union :— 
Yearly. o e ece ee + 307. 6d. 
Half-yearly . . . ... . I55. 6d 
- Quarter] & 


Office : 29, Bedford Street, Strand. 
EAGLE INSURANCE COMPANY, 
PALL MALL. 


1878. Address— Office ef 


LIGHTNING CONDUCTORS, 
accumulated ence pe time of Benjamin F 
Tim oenheese re a 
NEWALL & & OS'S 
PATENT ‘COPPER LIGHTNING CONDUCTOR, 


of the world 
and Cheapest 


soccess, s the most ReBabbe, most 
It s Tut bt e insulators being required, and  cosm 
t 
only ona per fone for the standard alas, which Is safe in any storm. 


.R. 8S. NEWALL & OO, ro, STRAND, W.C. 


ROAD, LIVERPOOL, 
ANDERSTON QUAY, GLASGOW. 
MANUFAC'TOR'Y —A'THECHAJD-OW ^I"N 


BRYOE-WRIGHTS LATEST ARRIVALS, 
GEMS.—A series of fancy-coloured Diamonds, Magnif 





cent 
of A and Topexs, A few cut Diop- 
sides, Phenakites, and Alexandrites, 
MINERALS. Calcites, Cumberland ; Wiserine, 


Desmine, 
I Native sivem, Nattre Coppers, and a large 


of Cornish 
STONE AND BRONZE IMPLEMENTS. —Very fine 
series from the Swiss Lake-dwellings, 
Detailed Catalogue post free, 15, 2d. 


BRYCE-WRIGHT, 
go, GREAT RUSSELL STREET, BLOOMSBURY, 
ONDON, W.C. 








Now ready, a Revised Edition. 


NEGRETTI & ZAMBRA’S 


ENCYCLOPEDIO 
Illustrated and Descriptive 
CATALOGUE OF 


uals INSTRUMENTS. 


(Containing very numerous Comparative Tables of Reference and 
Ilustrated by upwards cf TWELVE HUNDRED ENGRAVINGS, 
Bix Hundred Pages, Royal Sro, cloth, gilt lettered, Price 3s. 6w.)] 


Optical, ‘Mathematical, ‘Philosophical, Photographic, 
AXD 


STANDARD METEOROLOGICAL 
INSTRUMENTS. 
MAXUFACTUEXD AXD SOLD NY 


NEGRETT] AND ZAMBRA, 
Opticians and Sclentific Instrusnent Makers to 


‘The Obeervatory, Admiralty, Hon. Board of Ordnance; 
of Trade ; the Rn Meteorological Socaty; tha Coen 
Kov, Toronto, Wi East Government. 


HOLBORN VIADUCT, E.C. 


^ ALÓ AT 
45, OORNHILL, E.O., & 122, REGENT STREET, W., 


LONDON. 
RUDOLPH KOENIG, - 
(DR. PHIL.) 


MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS. 


‘TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND, ^ 
hd 


PARIS. 26, BUH DE PONTOISE, 
° PRICE LISTS FREE, 
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MEDALS—PHILADELPHIA, 1876.- 


SETH THOMAS CLOCK COMPANY, 


NEW YORK, CHICAGO, SAN FRANCISCO, and LONDON. 


MANUFACTURERS 
CALENDAR§CLOCKS, REGULATORS for ASTRONOMICAL 


AND SCIENTIFIC PURPOSES, 
TURRET CLOCKS FOR LARGE BUILDINGS,. 


HOUSE CLOCKS OF EVERY DESCRIPTION. 


[Zune 19; 1879, - 
MEDALS-—PARIS, 1878. 


x 


Prices and Particulars from any respectable Watckmaher, or Wholesale and for Shipment from 
R- M. MARPLES (SOLE AGENT), 
16, WORSHIP STREET, LONDON, E.C. 


THE ‘TELEPHONE COMPANY, xo LM 








36, COLEMAN STREET, LONDON, E.O. 
TESTIMONIALS. 


T» the TELEPHONE COMPANY, LIMITED, 36, 


Coleman 
Dzar 5122,—You will be plessed to hear that the forty Telephones 


145 #2 149 Tottenham Court Read, London, W., 14th May, 1879 


ee 


as they do in some cases with our workshops & awa 


The simplicity etd ease with which they work, 
A Ca a 


» 


Drax Bus NE rud ion inst, 
‘been erected on the Midi Hallway cre eorkig very aatictuctorll 
` TEE TELEPHONE COMPANY, 36, Coleman Strat, London, B.C, 


Cee. 
ue aes to tae dd RE id ephones 7 


able to be used Drm aue dior Telephone erigere Wo ria 
lla ul d EE 5 


Dery, a8th April, 18 


'y.— Yours faithfully, (Stewed) .. W. LANGDON : 


APPLICATION for Price Lists or further informatien to be made to the } MANAGER, 


W. LADD & CO, 
Scientific Instrument Manufacturers 


(By Adpobeionens io tht Royal Ineitiostion of Groat Britain), 
I. Ei 12, BEAK STREET, REGENT STREET, W, 


BRE E'8 PATENT COMPOUND PLATE PNEU- 

A BATTERY for Cautery purposes. 

EDMUNDS’ PHONOSCOPE for Vocal Vibra- 
tions visible T 


in a Vacuum 

HUGHES’ MICROPHONE. 

TELEPHONIC APPARATUS, &c. 

LADD'8 IMPROVED SELF- CHARGING HOLTZ 
ELECTRICAL MACHINE, with 4 to 12 Plates, in- 
eure oe Glam Cun. ef the icu d 

in any 
Philosophical Apparatus o of every Deacription. 
Iusiratsd Catalagui, Stapence, 
NOW READY, 


SECOND EDITION, 
J Q'RIFFIN'S TN 
CHEMICAL . HANDICRAFT. 


PRICE 4& ya. POST FREE | 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
* Demy bro, 480 ppa Ilustrated with 1,600 Woodcuts. 


"e Mast Complste and Cheapest List of Apparatus. 


x 


JOHN J. GRIFFIN anv SONS, a, GARRICK STREET, 
: . LONDON, W.C. . 


* ° d er 





NEW ILEUSTRATED CATALOGUE of ELECTRIC 
BIGNALS oe for Fixing. 150 Jost oat, 
post froe dur. 


EDWARD PATERSON, 
Electrica] Engineer and Scientific Apparatus Mascufacturer, 
3 BEDFORD COURT, COVENT GARDEN, LONDON. 
STEAM WORKS, GRAY'S INN ROAD. 
Experiments in Electric Lighting carried out. 


Electrical Apparatus of all Descrijiions for Lecture Purposes Leaned eut. 
APPARATUS foe CLASS DEMONSTRATION and for SCIENCE 
ELECTRIC LIGHT APPARATUS. 


SIEMEN a and GRAMM E'S DYNAMO MACHINES and LAMPS 
LARGE A ASSORTMENT of RUHMKORFF COILS and VACUUM 
PROFESSOR ped! MICROPHONE. i 


ELECTRIC BELLS and INDICATORS. 
TELEPHONES and TELEPHONE CALL PELLS; WIRE, &c., for 


EDISON S, and CERIC PEN fits crus. of all Descriptions. 
jn ^" Klectfical Part 


Post frea, 6 Stamps. 
Part e. Post free, 6 Stamps. 


DARTON’S _ 
GUINEA ANEROID, 


Electric 


F. DARTON & CO., Makers, 
45 ST. JOHN STREET, E.C. 
WORKS—ST. JOHN'S LANE. 
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CHEMICAL & PHYSICAL APPARATUS 
BOTTLES, PURE CHEMICALS, 
, And'erery requirement for Science Classes, Private Study, oc Business 
Illostrated Priced Catalogues post free for six stamps. 
Carriage allowed to any station in England or Wales, on orders of soe, 


MOTTERSHEAD AND CO, 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER.. 


DRAPER’S INK (DICHROIC). 
THE NEW BLACK INK 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is nsed. It has been 


Dow corrode Steel dg Blottrog-p&; aei at tho 
not -paper may 

Is cleanly to use, agd not Bable to Blot. moment af writing. 

Can be o ia Mesars, Barciay & Boxs, Farting: 
don Street; W, EpwAxps, Old ; F. Newsexr & Soma, N 
Btreet ; Wu. Taer, London and R USTIN k Con 
Street, ; and STAcY & Coor, and to be had of 
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the heation. 
The Veen Department 


edited by one cf the leading V. 
ik ts Sotiey, dir remi peg ue der breeder and 


etecinarians 
M a rude to iba 


i 
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Now 


, with three Engravings, 8vo, ar. - 
ON COLOUR- SIGHT and COLOUR- 
BLINDNESS d in RELATION to RATEWAY and SEA SIGNALS. 
l: R. WOLFE, M.D, TER GS iege tthe Oigor 
London: J. & A. CHURCHILL, New*Burlington Street. 


NEW AND ENLARGED EDITION. 
ow ready, in s vols., post 5vo, pice rs. 
FRAGMENTS of SCIENCE; a Seties of 


PEE ert ALD Eae of Nera y in e] 


in the 
Sixth Edition, revised and a 
See ae eai. Sith anion, rented and qugmeniod by 
tima in the present Edition, 


London: LONGMANS & CO. 








THE TELEGRAPHIC. JOURNAL 
AXD ` 
ELECTRICAL REVIEW 
For July 1st, r879, contame :— 
. (Thstrated.) 


THE “HANSA,” 


Ang. Mere sod, Dicks 8 
= JOHN FISKE, M.A., LL.B. 


OUTLINES OF COSMIC PHILOSOPHY, 
Based on the Doctrine of Evolution, with Criticisms on the 
Positive Philosophy. 2 vol&, 8vo. 25s, - 


‘DARWINISM, AND OTHER ESSAYS. 
[Nearly ready. 
MACMILLAN & cCoO, London, 
NITRITE of AMYL in ANGINA PEC- 
between Dr. 


TORIS. Correspondence Lander Brunton, M 
FRS., D. Society f He Vol Melis co c MD 
D:pea and Mo ree Febuary, 1676, and Apell, 1879- i 


Joke ieee eee a Miam Serg Sand, r eE [oe 
: ELEMENTARY COLLECTIONS; 


* ur. BRYCEATRIGET bega to all attention to hia erias of 
ELEMENTARY COLLECTIONS 
the Sclences of MINERALOGY, GEOLOGY, and PETRO- 


B.— EE Ge S tutt oniy PRIZE MEDAL, e the Ex. 
of 1862 and 1967 (Paris). 
New IUusiratod Culalarue, wt. 2d. 





ME BRYCE-WRIGHT 
MINERALOGIST, GHT, &c. 
go, GREAT RUSSELL STRAET BLOOMSBURY, 
LONDON, W.C., . 
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| Fly 3357879 ` 
MR. MURRAY’S . 
FOREIGN HANDBOOKS, : 





"My. MunPay bes succeeded In identifying his countrymen all the world 
over. Into which an Englishman can > he onti UN 

a TED HANDBOOK He trusts to his MURRAY is thoronghly 
English and reliable." The Timez. if 





HANDBOOK — TRAVEL TALK,—English, French, 
German, and Itaiaù. r6émo. ys. 6a. 
HANDBOOK—HOLLAND AND BELGIUM: Map, 
HANDBOOK — THE RHINE AND NORTH GERMANY, 
the Hartz, n Switzerland, 
tints, diea. Kim sod Lege. ^p 
HANDBOOK — SOUTH GERMANY, Wurtemb 


Bem Opi ene gk Og oy? ed 


Danube, from 


! HANDPOOK SWITZERLAND, the Alps of Savoy and 


Piedmont. Maps. Post bro. 


HANDBOOK—FRANOS, Part L: Normanty, Brittany, _ 
tho Beme and Loire, Tòmraine, Bordeanx, the Garonne, Limouam, the 


Pyrenees, *c. Alapa. Post yo. yr. 6a 

HANDBOOK- FRANCE, Part TLs Central France, 
Rien Athen, Marton do ct Alpe, $ A e a 
&c. Maps Postêro. 


HANDBOOK- PARIS, AND ITS ENVIRONS. Maps 


HANDBOOK MEDITERRANEAN PL prag 
Sialy, Cormce, and Sardine, Maps, Post 8vo. 
HANDBOOK—ALGERIA AND TUNIS, : ud Oa: 
xtantine, Oran, the Atlas Range, &c. Mapa and Plans. Bro- rot. 
HANDBOOK—SPAIN, Madrid, the Oastilles, the 
Provinces, Leon, Asuras 


Granada, M Y Catalonia, Aragon, N. the 

islands Ac Ar Hrsg pee sor, ~ 2d 
HANDBOOK. PORTUGAL, Lisbon, Oporto, Cintra, 
BARDBOOE fo ORTH “ITALY, Rd Milan, Pavia, 


HANDEOO OK -CENTRAL TRAL ITALY, Fioronoe, D ma 


DNE Tor. 
HANDBOOK. ROME | AND ITS ENVIRONS. Map 


HANDBOOK SOUTH ITALY, Naples and iis En. 


Roade from Roms to Pera, Can, Ty bor 
HANDBOOK—EGYPT, Inoluding Do canis e e tho 


tinental Athens, 
Sea, Albania, y, and 


HANDBOOK 


Post Bro. 
BANDBOUE Oe re Blorwig Holstein, Copen- 
. hagen, Jutland, Iceland. &. 


— Gothen- 
HANDBOOK SWEDEN, & aN, Stogkholm, Upsala, en 


HANDBOOK NORWAY, Christiana, Bergen, Trons 
HANDBOOK RUSSIA, £ Bt. i. Potersburg, "MosQ0W; Fin. 
HANDBOOK. INDIA, X, Bombay, and Madras. Map: 


HANDBOOK HOLY E LAND, Syria, Palestine, Sinai, 
Edom, the LB Ai DUNTN Jerzmdom, Petra, Petra, Damascus, and Palmyra, 


MT stc eivai ona Mas or Palarii Ina cam., x4, 
JOHN MURRAY, Albemarle Street. 
e H 
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DIARY OF SOCIETIES, - 


LONDON 
THURSDAY, Jou 
Grotogters’ Associaton, at B. urs 
MONDAY, Jory 
ROTAL Durrrerrox, at x.—General Monthly ieee: . 
TUESDAY, Jur. 8, 
Waser Loxpox Scomrronc Associa 


JATTOM, at 8, 
ee Jory zz. 
Quexarr MiczosCOMICAL CLUB, at . 
SUBSCRIPTIONS TO NATURE 
Yearly . . . 28s. 
Half-yearly . . . . ee e 64. 
Quarterly... . . .. . Od, 
To the Colonies, United States, the Continent, and 
all places within the Postal Union :— 
Yearly. . . . 30s, 6d. 
Half-yearly Vibe co ar 154. 6d. 
Quarterly. s . . . ew 8s. 


Office: 29, Bedford Street, Strand. 
THIN GLASS FOR p peii iiie 





W. T. STANL LEY, 


Mathematical Instrument Manufacturer 


Admiralty, &c. 
* Mathematical, ing, and Surveying Instruments of every description, of 
the highest and finish, ot the most moderate prices. 
Price List post free. Engine Divider to the Trade, 


ADDRESS— 
GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


RUDOLPH KOENIG, 
(DR. PHIL.) 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS. 
TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND, 
Fee 26, RUM DE PONTOISE 
PRICE LISTS FREE. 


NOW READY, 
BECOND EDITION, 


QRIFFIN'S. | 
CHEMICAL HANDICRAFT. 


PRICE 4s, qd. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIEB, DESCRIPTIVE 
Demy 80, 480 pp., [hustrajad with 1,600 Woodcuts, 
Afon Complete and Cheapest Lin of Apporatss. 
JOHN J GRIFFIN anp SONS, 2a, GARRICK STREET, 
LONDON, W.G 








PROFESSOR . HUGHES’ 


NATURE 
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LIGHTNING CONDUCTORS, 


Exparkocs, accumulated since the time of Benjamin Frankl, 
CERNI A Coptictor mada ot Copper of adormata aze 1i ihe beat 
Epp ance for, protection of every description of bukling from the 


NEWALL & 00.8 
PATENT” COPPER LIGHTNING CONDUCTOR, 


‘As applied to all kinds of Buildings and Ebipping In all of the world 
with unvarying most Reliable, most and 


It s c Ec qund insulators being required, and 
only one for the standard alse, which is aafe in any stoom. 
B. S. NEWALL & OO., ry STRAND 


W.C. 
ROAD, LIVERPOOL, 
ANDERSTON QUAM. GLASGOW, 
MANUFAOTORY—GA'THSHHAD-ON-TYNH 


it costs 


Now ready, a Revised Edition. 


NEGRETTI & ZAMBRA’S 


ENCYCLOPEDIC 
Illustrated and Descriptive. 
CATALOGUE OF 


SCIENTIFIC INSTRUMENTS. 


. Six Hundred Pages, Royal 8vo, cloth, gilt lettered, Price ss, 6d.) 
Optical, Mathematical, Philosophical, Photographic, 
AXD 


STANDARD METEOROLOGICAL 
INSTRUMENTS, 


MANUFACTURED AND SOLD BY 


NEGRETTI AND ZAMBRA, 


HOLBORN VIADUCT, E.C. 
ALSO aT” 


45, CORNHICL, E.O., & 122, REGENT STREET, W., 
LONDON. 


DRAPER'S INK (DICHROIC). 
THE NEW BLACK INK 


DIFFERING FROM ANYTHING ELSE XVER.-PRODUCED. 
Writing becomes a pleasure when this Ink is need. It has been 
Batons Gre teenies 





Foll Black. [td om tht 


Does not corrode Steel may bo at the 
Is cleanly to uso, and not Hable to Blot. ee may i i 

Can be obtzined in throogh Mess, Dagcrav & Sows, Farring: 
don Street; W. EDWARDS, M Chango: F. Nee & Sona, ee 
Street; Wit, MaTXKEX, and ; & Co., 
uM oE E PENET K OON EREA Aad to bakad of 


BEWLEY & DRAPER (Limited), Doblin. 


AUDIOMETER. 


^ The only perfect measurer for testing the hearing paves Vide DR. RICHARDSON’S Report to the Royal Spciety, 


2 15, 1879; Medical Times and Gasette, May 24, 1879. 


SOLE AUTHORISED MAKERS, : ^ 


KROHNE es SESEMANN, EN: 


8, DUKE STREET, MANCHESTER SQUARS, LONDON, W 
e 
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MEDALS—PHILADELPHIA, 1875, MEDALS—PARIS, 1878. 


SETH THOMAS CLOCK COMPANY, 


NEW YORK, CHICAGO, SAN FRANCISCO, and LONDON. 


MANUFACTURERS OF 
CALENDAR CLOCKS, REGULATORS for ASTRONOMICAL 
AND SCIENTIFIC PURPOSBS, 


TURRET CLOCKS FOR LARGE BUILDINGS, 
HOUSE CLOOKS OF EVERY DESCRIPTION. 


[Fuly 3, 1879 


cB poil Aaa oet des rutinas Wieke WAAL Tad Jon Siu fi 
R. M. MARPLES (SOLE AGENT), 
16, WORSHIP STREET, LONDON, E.C. 





NEW ILLUSTRATED CATALOGUE of ELECTRIC 
ADM ones for Fixing. 150 Diagrama Justout, 
post free, 6 Stamps. 

EDWARD PATERSON, 
Electrical Enginur and Scientific Apporatus Manufacturer, 
» BEDFORD COURT, COVENT GARDEN, LONDON. 
STEAM WORKS, GRAY’S INN ROAD. 
Experiments in Electric Lighting carried-out. 
Electrical Apparatus of all Descriptions fer Leciure Purposes Loauod ext. 
APPARATUS fæ CLASS DEMONSTRATION and for SCIENCE 


o 
LECTRIC LIGHT APPARATUS. 
SIEMEN S and GRAMME'S DYNAMO MACHINES and LAMPS 


and 
LARGE ooo of RUHMEORFF COILS and YACUUM 
PROFESSOR HUGHES’ MICROPHONE. 
ELECTRIC BELLS and INDICATORS. 
‘TELEPHONES and TELEPHONE CALL BELLS, WIRE, &c., for 


EDISO 8 ELECTRIC PEN £8 êr 
ELECTRIC and MAG PARATUS of all Descriptions. 
bey ia esca Part 1. Post free, 6 Stampa. 
do Klectric Signals, Part a. Post free, 6 Stampe. 








c. TISLEY & © 
OPTICIANS, 


BROMPTON ROAD, S.W. 
- (Close to South Kearington Museam). 


THE PHONEIDOSCOPE 
An Instrument for Observing the Colour. Figures of Liquid Films under the 
Boti vibe demonstration o£ the Vibratory and Molcalke Motian of s 


Telephone P 

Tio PHONZIDOSCOTP, win » ir Bod cf Son, Dt 

&o., tn Cardboerd Box, 104. 

MANUFACTURED AND SOLD WEOLESALX AXD RETAIL BY 
S& C. TISLEY & CO., rr», BROMPTON ROAD, LONDON, 8.W. 
eTELEPHONIC ELECTRICITY. All Materiale supplied for experi 
e mental purposes. 
Price Lists of Electrical and Acoustic Apparatut, with Drawings and 

Description af tht Harmonegraph, Post Free, sd. 


"7 


172, 








e . 
e 
. 


BARCLAY & SON, 
188, REGENT STREET, LONDON. 
To Her Majesty and H.R.H. the Prince of Wales. 


DUPLEX LAMPS. 
MODERATOR LAMPS. 
READING LAMPS. 
MICROSCOPE LAMPS. 
BEST COLZA OIL. 
‘Ar KEROSINE OIL. 

WAX, SPERM, œ 
~ AND 
PARAFFINE CANDLES. 





ILLUSTRATED CATALOGUES POST FREE. 


W. LADD & CO, 
Scientific Instrument Manufacturers 


(By Afioiechrni te the Royal Insiligtion af Great Britam), 
1 & 12, BEAK STREET, REGENT STREET, W, 
BYRNE'S PATENT SMEOUND PLATE PNEU- 


EDMUNDS’ PHONO core for 
Vacuum Tube, 


tions visible in s 
HUGHES' MICROPHONE, 
TE anole Clee APPARATUS, &c, 

D'8 IMPROVED SELF-CHARGING HOLTZ 
ELECTRICAL MACHINE, with I3 Plates, in- 
closed in a and Glass Case. iris is 
immediately a in any uns. of thea 

' Philosophical Apparatus of overy Description. 


LDustrated Cataloqud, Sixpence. 


DIAMONDS AND OTHER PRECIOUS 


STONES. Bclent:fic wG N 
sr ie enin ii geet ESS, a 
. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


NEW PUBLICATIONS. 
On the Origin of the ; the Laws of Nature, By Si EDMUND Manuals of of Health: Health „end Occupation By 
trai e Yor rece ben 14 6d. e Rar ore inp dere NBN PRÉ MD MiA, 
NATURAL HISTORY RAMBLES.—A Series of Po Handbooks of the Fauna and 
Flora of the British Isles. 
Lane & and, Field. EP m Rev, J. G. Woon, MA, Mountain and Moor, Heng Ms E. TAYLOR, Esq, F F.LS., 
With car ce ee numerous 





pe iN dub aga Fon des cath agre ame 
The e Woodlands, nås By M,C M. C. nme M.A, T LL.D. With Uode, ET . E. TAYLOR, LOR, Esq, te F. L.S., Pe um 
boards. as 


Food, Use, and Whh numerous Woodcut& Fi fro, 
nomeu Wee Fcap. ro, cloth here eg boards. ss. oe 


London ; 77, Great Queen Street, Lincoln’s Inn Fields, W.C.; 4, Royal Exchange, E.C. ; and 48, Piccadilly, W, 


SIR JOHN LUBBOCKS.NEW BOOKS. 


SCIENTIFIC LECTURES. With Coloured Plate and numerous Illustrations. 8vo. 8s. 64. 


CONTENTS.” 
I.—On Flowers and Insects. 
II.—On Plants and Insects, 
III.— On the Habits of Ants. 
; d — (continued). 
V.—Introduction to the Study of Prehistoric T. 3 
VL—Address to the Wiltshire Archseological and N: History Society. =- 


ADDRESSES, POLITICAL AND EDUCATIONAL. 8vo. 8%. 64. 


CoyrzTs.—On the Imperial Policy of Great Beliain—On the Bank Act of 1844—On the Present System of Publie School 
Education, 1876—-On our Present System of Elementary Education—On the Income Tax—On the National 
Debt—On the Declaration of Paris—Marine Insurances—On the Preservation of our Ancient National 


MACMILLAN & CO, LONDON. 


THE TELEPHONE COMPANY, LIMITED, 


36, COLEMAN STREET, LONDON, E.O. 
TESTIMONIALS. 


145 fo I Totienkan Court Road, LAR S, May, 18 
To the TELEPHONE COMPANY, 4c 4 MORGEN TRTO 


LrwrTED, 36, Coleman 
Drar Sira, —Yon will be pleased to hear that the forty Telephones supplied. answer admirably, and are of great com 
venience, communicating as do in some cases with our workahops a awry, 
"Tho simplicity and ease a ee E ee Ra emp 
of the voice, must create a great demand for Sea everywhere. —We remain, 


Lakes and, Rivers y e O. GROOM aei F.G.S., | The Sea-Shore. By Professor P. MARTIN DUNCAN 
Author of &c. With M. B. (London), F.R.S. pos 

















fon ee ipu e Derby, 28th Abril, 1 
Drax Sre3,—Ih EN C 625 e Pe te pect tars ot eet which have 
been erected on the Railway are working very satisfectorily—Yours faithfully, (Signed) LANGDON 
Tux TELEPHONE Coulwr, 36, Coleman Siret, London, E.C. 


APPLICATION for Price Lists or further Information to be made to the MANAGER. 


EAGLE INSURANCE COMPANY, J 
y», PALL MALL. 





DARTON'8 
GUINEA ANEROID, * 





of the. ay Price 
'AEEOWGE HUMPHREYS, Aotary sad Secretary. - uei e Du. Tapis rubus je 
HORNE'8 POMPEIÁN DECORATIONS PON MEE d . 
Illustrations and Prices on Application. 


ROBERT HORNE 
~ HOUSE DECORATOK AND PAPER-HANGING 
: MANUFACTURER, 

41, GRACECHURCH STREET, TONO. EC, ° 
- By Special Appointment to His Majesty the King of Italy. 


F, DARTON & CO., Makers, * 
i JOHN STREET, B.C. 
WORKS—ST. JOHN'S LANE, 
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E. DENT &-Co, 


MANUFACTURERS OF 


PERDE _CHRONOMETERS; ASTRONOMICAL. 
TURRET, AND OTHER CLOCKS. . 


- TO. H:R.H. THE: PRINCE OF 
WALES, 


St 


Ixxx 








TO HER MAJESTY THE 
QUEEN. 


— 


To 


To . 
Foreldn  Repliblios. 


Forelgn Soverelgns, - 


AN 
+ 
te 
fi 
[/ 


[/ 
[^ 


uc T 


a — 


— 


Catalogues on Appli- 


Catalogues on Appli- 
cation. 


sO cation, 
Makers of the Great Westminster Clock Eine! Ben); A pr the Standard Clock and Standard Galvanic Chronograph 
Stzndard Clocks in most principal Home and Foreign Observatones, 


of the Royal Observatory, Greenwich ; and o 
MAKERS OF ADMIRALTY- STANDARD COMPASSES. 


Only Places of Business— 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON, 
MICROSCOPIC SPECIALITIES. 


Serles pem ee ee Sede Vice Ipso Gu ae STO. in £ 
2 2 2 2 
II.—24 Physiological Preparations, in Case 22 E. VL Senn ugiat pito 22 
23 , ‘Aah Distances (relected 2 IO 
4 


» 
" s »"- ny 34220 fee gy  A.—45 Distomaces (selected)... aa se 
ono B—24 ES t pas) am Y II 


TV.—48 Physiological 4 
eius en Pin npn yng eatis a descriptions, 157. to 
_ Description Lists and full particulars on application to 
‘ ARTHUR C. COLE & SON, 
ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W. 
Late of 62, St. Domingo Vale, Everton, Liverpool 


NOTICE OF REMOVAL. 





o00oQ 
aooo 





CHEMICAL & PHYSICAL APPARATUS 
e. BOTTLES, PURE CHEMICALS, 
RES A e uw. JANES HOW- 60 
Tistrated Priced Catalogues post freo for six saapa, SCIENTIFIC INSTRUMENT MAKERS, 


of or an g » . 
podcca eae e an FARRINGDON ST, LONDON 
* MOTTEERBSHEAD' AND^ co, : (Late or s, Sr. Brne Sr., axp s, Forrer Lawn). 
? EXCHANGE STREET, & 19 HALF-MOON: STREET, HOW'S STUDENZ'S MICROSCOPE. HOW'S MICROSCOPE LAMP, 
- Rock Sections and other Objects for the Microscope. 


E ., MANCHESTER, 
Pid R Cray, Sows, and TAYLOR, at 7 and 8, Bread Siret Queen Street, in the City of London, and pibhehed by 
2 Maixirzux axo Con at iba ESE s ir Ven —Tnuzxspar, July 3, 2879. 
l : 











d^ A' WEEKLY ILLUSTRATED JOURNAL OF SPIRNGE 


“Tp the sold : 
- Qf Nature trusts He mind whch lei fer eye”-—WORDSWORTE 
No. 506, VoL. 20] . 








THURSDAY, JULY 10, -1879 [PRICE SIXPENCE 
ne E Nepre nt thè Generi Evi Oce] . : 











[AN Rights are Reserved.- 


BROW NING’S- ANHBROIDS. 


Instruments," ` 


“The Anercid ts the best. Weather. Glass mais.” — Colonel Sir HENRY JAStES'S “ Treatise . on Meteorological 





Small Anerold, metal case, dial 3 inches diameter on carved oak stand similar to above pattern... E UL 6 

Full-size Anerold, superior construction, with dial inches diameter, on carred oak E eI £2: 0 

dace gets i e Mir dial 5 inches diemeter, on extra carved oak stand, 
engraving &bove . 


€. 
is 88:50. 
| Tasted  Coaepa rti Instruments ui eda : i ` 


ormcat aip zevsica isre; 


e 
MAKER TO HM d n incr 
ROYAL OBSERVATORIES OF GREENWICH, ERNMENT, T ag 


CAE RO Ae SOCIETY 
P 
63, STRAND, W.C, LONDON: eS 
FACTORY—SOUTHAMPTON STREET amp EXETER 8 
PRIZE MEDAL, 1862, — 


, LONDON. — 
Telescopes, Sfectroscopes, Opera Glasses, ^u Ga -ESTABLISHED 100 YEARS. 





lxxxii 





WANTED, Clean Copies of NATURE, No. 472, 
November 14, 1878. <Address—Ofice 
NATURE, 29, Bedford Siret, Strand. 


ne OBJECTS 
. Ot asperiative perfectign, quon apres a tg branch of M'cro- 


PARIS. UNIVERSAL EXHIBITION, 1878. 


Priat Medal awarded for E-xcalencs, Varidy, &. 
EDMUND WHEELER, 48m, Tollington Road, Holloway, London, N. 


BRITISH ASSOCIATION FOR’ THE 


ADVANCEMENT OF SCIENCE, 
2s, ALBEMARLE STREET, W. 


Prof. Ò J. ALLMAN, MD LLD: PARAL emt MELA - 


NOTICE to SONTRIDU OER f MEMORE 


carrying from 
ry rie: of ths Drives prefered Hoa H eei 
one e a 
5 P; and high scientific attainments would Bis P edges csl gran 


eren will be made on extent on the a 
occupy en inportent ; 

designed for their spectal are most complete, 

Further be obtained by from the 


_ Oa of the Seo! Bat Sl, July i DRR eM c 
SIR. JOSIAH MASON’S SCIENCE 
COLLEGE, BIRMINGHAM. 

Itb intended to OFEN this in tho month of OCTOBER, 1:880. 
Tho full staff of Professors will thosa necessary to enable Scodenta 
oe oe rain 


, and Biol 
Chemistry, Biology (incind- 





| a MINERALOGY. 
Woe Giberian Minerala, Tourmalines, Ziroons, Yttrotentalite, and others, 
from Norway. 
Private Loasons and Evening Classes, - . 
* ON VIEW, 
lev SPLENDID JAPANESE VASES, Kaga and Satama Ware. 


. SAMUEL HENSON, , 
n © sy, LATE xz, STRAND, LONDON, W.C 


NATURE 


ef 


[5 «ly 10, 1879 ` 
LIVING SPECIMENS: FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPIBST'B md NATURALISTS 
STUDIO, ry, 2 oe BIRMINGHAM. 





mu dk asp wosk posted t subscribers Genium pactorade, a. 
Boer mea He hed alo 
Pang ia merus Niels Cia Adcyonolla. . Tirlatella wencaso, 


seltana, Mebceta, Floscolaria, Hydra (with gonerative 

Fab Mm announcements will be made in this place cf drgantane T. P. 
Specimen Tube, One Shilling, p 

PRIM. corsi np jarrah EN 

Price List of Spechnana on application, with stamped addressed ervelope. 


INSTITUTE of CHEMISTRY of GREAT 
BRITAIN and IRELAND. ` 


f An EXAMINATION In-Practical Chemistry in conection with the 
Pens wil bo beld on MONDAY, ith Angost, and four following days. 


Examiner, Dr. W, R. 
Candidates are Annie to uie the y ad Mr. 
Cui KR OXOVER t Hose Terrace, London, W.C. 


ANTHROPOLOGICAL  INSTITUTE.— 
The Post of ASSISTANT: Y m VACANT, Salary, ıso. 
por annum. 3 by letter, ago and to ba 
‘thas pated Sd rage ia eus Marin pies PER 

seat e on ce before tha aMi o£ JULY NEXT, ess 


SALE.—INDIAN a NE 
Villas, Lordship Roed, MEETS 


must be 


FOR 


Bereral Skins of ElMott’s Pheasant on hand. 


ST. THOMAS’S HOSPITAL, ALBERT 


EMBANKMENT, S.E. : 


The WINTER SESSION iero dor WiN commences on OCTOBER iit- 
TWO ENTRANCE SCIEN OLARSHIPS of $0 and £40, 
OPEN to all First Year's Students, without their ha 
enie of the will bo awarded in the frat week oF 
Octo! ects: either or 
at SPECIAL CLASSES for the PRELIMINARY d 
of with Work 


of Laboratories Museums, 
Ew be hald from O to July, and for tho rst M.B, from January to 


Melius Precio ja tha neghhoohood reear Students for 
pi oie DX ay be obtain$d from the Secretary, Dr. 
Gutee sete deris pud 


W. M. ORD, M.D., Desh. 
Mr. TENNANT, F.G.S. pono eet of 


sod to Bare Geology, Nesey Appointment to Hor Males ~ 
been fifty in boaa, coa plata shorty RETIRING, and 
A path ET 
are well fhrst-cleune 
ad Colonial Museums, or for the pins 
Sexy of any Sclentifio Porson wiahing to become 
abovementioned From ace to een Gamana; Seats: 
Collections at s, s, zo, so, to 50 


ELECTRICAL, SCIENTIFIC, & PHOTO- 





‘DURING the RECENT GALES a large 


have been washed out of the London 
carriage paid pone ge recelpt of 
be sent to on t We. 
amall 70.5, 8h za speciem fett fres for is ad, BY 
Shearncss-on-Sea. 


LABORATORY, 3% GRACKCHURCH STREET, LONDON, T.C. 
. A. ANTHONY NESBIT, F.C.S., - 


WATER ANALYS Tẹ- 


Performs every description of Water Analysis on moderate terma, 


"|. Property cleansed bottles for the reception of samples sent to any part of 
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LIBRARY OF HARVARDUNIVERSITY, 
CAMBRIDGE, MASS., U.S.A. 
Packages for tho Senegal LASER, eure dra the 
Bhool, may bo sent to the “Agents, Moser. Txtmnaxx & Ce., 57 and 59, 
JUSTIN WINSOR, Librarian. 
DUNHEVED COLLEGE (LIMITED), 
LAUN 


Seren bours ‘London. EH ED Bxpxzoo Systematic Teaching 
la gma Yoxxrox LA»GUAGES, and Turner Coun, z 
Calendar post free from 
Tre Penccrrar—BENJAMIN RALPH, LLB, Dub, 


ROYAL POLYTECHNIC.—CLASSES for 
deinen af EDWARD B. AVELING De D.Sc, F.LS. London ‘Ont 
vecsity ret and snd md BSc, Sclentific M.B., 

Botany, Physiology, Sc, Prafianary B 


TO BE LET, FURNISHED, a Comfortable 








M epee a fow nier 


country, Terms modarate.—. XY., care of Nature O 
Bedford Street, Strand. : emm 


Cabinets 
ard Materials of all kinds m Cases or . Ner of 
Geological with List of New and Second-hand Books of 
[AM 8 R. GREGORY, 
MUSEUM OY GEOLOGY, * 
88, CHARLOTTE STREET, FITZROY SQUARE, 
CASTLETON, DERBYSHIRE, 


JOHN TYM 


Has largely added to his stock of Fosmis and Minerals, and is now offering 
greatly mproved Educational Collections at very Low Prices. 
For fall particulars see his Catalogue, sent post free on application. 
Postal ADDRESS— ; 
CASTLETON vid SHEFFIELD. 


MINERALS: ROCKS, AND FOSSILS. 
COLLECTIONS IN CABINETS. 








st d. cack Cablont, free delivery, 44. wie g Cabins end 
Merch 1 e T ae 447) 
ID The Collector's e I qup a Ic 
THO OMAS ING, esate 2 
Culabogos, Li aud "Quae Comms 


FOREIGN BOOKS AT FOREIGN PRICES, 


WILLIAMS & NORGATE'S NATURAL 
SCIENCE CATALOGUE. A List of Works on , Metaoro- 
pe segs arsi cd &c. Sent post free on application. 

WILLIAMS & NORGATE'S NATURAL 





NEW VIEWS of MATTER, LIFE, MO- 


TION, and RESISTANCE. By JOSEPH WANDS, M.R.C.S., &c., 
&c. Brice 6g. monthly. 


X. W. ALLEN, 1x, Stationen’ Hall Court, B.C. 





oky mcns for all 
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Sale bp Auction, 


TMPORTANT SALE OF PHOTOGRAPHIC APPARATUS. 


MR. J. C. STEVENS has received Instruc- 
tons from MR. SOLOMONS, of Red Lion Square, to offer for Sale 


by Rooms, 38, King a Covent Garden, on 
gly og im rra "ior of Potius bal pues pee- 
entire 


advertisement. 
reir i fuam eee ae of Sala esa Candog: es had. 
ELEMENTARY COLLECTIONS. 


Mr. BRYCE-WRIGHT begs to call attention to his Series of 


ELEMENTARY COLLECTIONS 
ulustrating the Sclences of MINERALOGY, GEOLOGY, and PETRO- 


to £ 
LOO Tee Cliente obtained the only PRIZE MEDAL at the Ex- 
hibltions of 1862 and 1867 (Pans). 


New IDustratod Catalogue, 11. ad. 
BRYCE-WRIGHT, 
ERALOGIST, GEOLOGIST, &c. 


9o, GREAT R RUSSELL STREET, BLOOMSBURY, 
LONDON, W. Ç: 


NOTICE OF REMOVAL. 


JAMES HOW & CO. 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON ST., LONDON 


(Larx or x, ST. Benk St, Axp s, Fosrza Lawn). 
HOW'S STUDENT’S MICROSCOPR. HOW'S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. 


EAGLE INSURANCE COMPANY, 
ALL MALL. 




















HORNE'8 POMPEIAN DEOORATIONS 
ROBERT HORNE, 

HOUSE DECORATOR axb PAPER-HANGING 
MANUFACTURER, 

43, GRACECHURCH STREET, LONDON, EC. 
By Special Appointment to Hie Majesty the King of Italy. 
COMPLETE SET of NATURE to MAY, 

x879- 19 Vole., cloth, £5 158. 


GRATIS to BOOK-LOVERS, — General 
eighty Schentific Wi French 

WILLIAM GEORGE, xxvi. Park Street, Bristol. 
NOTICE TO EODEM te tat eal inr imper Antiqua et Curiosn ” 
Is wef mcluded in forme sixty-four pages, octavo, and will 





at request. 
NOW READY, 
SECOND EDITION, 


GRIFFIN'S > 
CHEMICAL HANDICRAFT. 


PRICE 4& 74. POST FREE. e 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIY Ee 
Demy ivo, 480 pp, Illustrated with x,600 Woodcuts. e ° 
Most Complete agd Cheapest List of Apparatus. 
JOHN J. GRIFFIN LONDON, W. 22, GARRICE. STREET, 
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BERNARD QUARITCH, of 15 Pic 


| Fly to, 1879 





cadilly, London, 


OFFERS THE FOLLOWING WORKS AT THE PRICES AFFIXED. 
'Owen's (Prof. R), Odonto- 


44 4% 1830-48 

A very beautiful book; all i r bn ioùthy- 
tho few 

Agassiz, Untersuchungen 


uber die Gletscher, 8vo, taxt and folio atlas 

of plates (pub. 40 Pra), sr. i -1841 

Agassiz, Monographie des 
du Systane 


prie p ime pte 
3008 x and s, rh mon, maniy 
Pee 1844 


Agassiz, Monographie d’E- 
x vols. fn 1, 
Po At hw dedi 
A T Neuchatel, 1839-48 
Agassiz, Etudes critiques sur 
las Molhsques fossiler,- 4 Bvrranons, 1 vol. 
£o Ss plates (pub. xo5 frs.) hf. morocco, 
Lym 1 


L Les Trygonies du Tune 6d in cub 
Srese, 11 
» IL—IV. Les Myes de Jura, &c., 24 plates. 


Agassiz, Nomenclator 
nomim systematic 
viventium 
Nc. athuvicitibes Bonaparta, Bur- 
s in fasc, et 
index 4t0_(pab. at Bo fry ), 


a Voyage in H.M.S. Bisama m bss- 


af, «£0, 44 coloured and 4 geological 
maps Gal E Es m D BE morc 3 soe 
2 8» 


Buckland, 4 
‘La Bonite” Voyage round 
the World : Voyage autour du Monde, 1836 et 
1837, wor ja. 1t prouenit 

per M. Valllant:— 
-ZOOLOGIE; par MAL Erosi « Sov- 
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*' BERNARD QUARITCH, 





and 
d p, Couns Mom x " 
F.R S., & stout vols. $vo, 
and pistes (pab, De NRI 
Harriss Aure ;aNa 
History of Engish Moths and Butterfies, 
and the Plants on which Soot, inclading 
and toe Pina a teeta Changes 
their Hannts when in the New 
and improved edition, con 


Hooker's Niger Flora; or an 
Enumeration of tha Plants of Western Tropl- 
cal Africi, Eve: with & views A mays 304 3o 
botanical plates (pab. at sxs ), choth, 5r. é 

Lindley and Hutton’s Fossil 
Fiers of yy tt Figura aoi. PE 
& Foil State in thie coontry.” By Joumt 
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Vol. È i Pakontolopo 
phian r iare and Sor ors 7 ag 
and so plates of Fossil 
Py n nuncrous wood- 
cuts (pab. at 48 8x), cloth, £4 4s. 1848 


Catalogues gratis on Application. 
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: Treatise Comparative 
el tha Dean; thelr piden cele 
mode of development, and microscopic 
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Sowerby (James), British 
ee Tins Kone 


Ej 
B 


complete in val. 


of 
piyes, ke ( és s+), half bored, n 
Min satur sun Alphabetical Tadeg, cori- 


Sowerby's Grasses of Great 


an 


price. 


X 
Recent 


FL ar 
Sowerby (G. B.), Genera of 
and 


omil Shells, Nos. L to XLIL, 
bound in s 


vols, 
coloured (pub. Pe oy 
Sea 


morocco, uncut, £6 6e. 


_Sweet’s Cistinee ; or Natu- 
ral Order of or Rock Rose, r vol 


Bro, with 


mologica, or, [lustrations of New, Rare, and 
E. Lucus s vols. Nie mE 
m the fimest manner 
aa half morocco; top edges pit, uncut, 
S5 sr 1845 
Wilson and - Bonaparte’s 
American Ornitho = 
vole. i E ci pate tee 
Clean vory rire, £30. 


1808-33 


New ready, tha Sclantifo Results of the Yunnan 
Zoolégical and “Anatomical 


to secure a oopy at the subecrption 


15 PICCADILLY, LONDON. 


. 
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MR. MURRAY'S 
ENGLISH - HANDBOOKS. 


HANDBOOK LONDON AS IT IS. Map and Plans. 


HANDBOOK ENVIRONS OF LONDON, N, including a 
Circalt so Miles round tiẹ Metropolis, s Parts. 


HANDBOOK- ENGLAND | AND WALES. “Arranged 
alphabetically and One Volume, Post Sro, 


TAT ROE n EASTERN, COUNTIES — Chelmatard, 
Eh, Hors gg Bury Se- 


im iem W pep rien Post Svo. rar. 
HANDBOOK KENT Os —Üanterbury, Dower, Ramsgate, 
Chatham. Map. Post 8vo, y: 6d. 

HANDBOOK SUBSEX Brighton, Chichester, Wor- 

thing, Hastings, Lewes, Arundel. Map. Post Bro. Ge. 
HANDBOOK — SURREY AND HANTS — Kingston, 


sapien, New Porat, Ports, aad Sh pori Map. cn 


HANDBOOK BERKS, EET AND OXON Windsor, 
Oxford, Blenhebn, and 


HANDBOOK—WILTS DORSET, AND SOMERSET— 


Salisbury, Chip Weymouth, Sherborne, Wella, Bath, Bristol, 
HANDBOOK—-DEVON—Exoter, Iifracombe, Linton, 
Mnt Dau Telgnmoath, Plymouth, Devonport, Torquay. 


HANDBOOK. CORNWALI. Launoesion, 1 Penzance; 
HANDBOOK — GLOUCESTER, HEREFORD, AND 
AC Mahon EAM See Dales Sai Tewkesbury, Lec- 
HANDBOOK NORTH WALES 

Beaumaris, Snowdon, Lisnberls, Dolgolly, 
E Map. Post vo. sr 
HANDBOOK—SOUTH WALES—Monmouth, Llandaff, 
pun Cia tae UNE Tenby, Swans, and 


HANDBOOK —NOR]HAMPTONSHIRE AND BUT. 
Nd Acca a r 


HANDBOOK—DERB 
.NDBOOK Y, NOTTS, LEICESTER, AND 


Matloox, 
Eee ere aan ears Ur reum 


wade Conway e 


Tam- 


Bro. 
HANDBOOK —Y0 Doneaster, H 
apum aai | ROTES 
Brit Haklar, a Shi Mar 


HANDBOOK—DURHAM ANO NORTHUMENRLAND 
Newcastia, 


eiie 


TN oo Albemarie' POMA 





the Peak, Burtons, 


Now 


with three Engnevings, Gyo, 
ON COLOUR-SIGHT ena COLOUR. 
BLINDNESS ln RELATION to RAILWAY and ES SIONALE. 


2. AND ENLARGED EDITION. 
, ine vola., post 8vo, price rós., cloth. > 
FRAGMENTS of SCIENCE; a Serles of 
OHN 


DAD FROID IUD Eure of Nene in the 


Berner Papers bci Ia Fragments of Secon ” the first 
timo in the present Edition. 
London: LONGMANS & CO. 


NITRITE of AMYL in ANGINA PEC- 
POL. DSe aed the ciety forthe Ton Abolition and. Dier Sope 
of Vivisection, between February, x876, and April, 875. Proce 


DARTON’S 


GUINEA ANEROID, 
Dial je divided off to 
sensitive. 


f F.DARTON & CO., Makers, 
45, 8T. JOHN STREET, E.C. 
~- WORXS-—ST. JOHN’S LANE- 


MR. OAKLEY COLES’ WORKS. 
In preparation, Third Edition, demy tro. 
DEFORMITIES OF THE MOUTH, their Mecianeal 

Treatment. With an of Ilhutratire Cases. 
Churchill, New Burlington 
Orproses or Thx Pass OW Tar Freyr AXD Hxcowo Eperiows. 
LANCET, November sé, 1862. —^ Tho work ia fall of useful information 
of every day the 


OURNAL OF DENTAL BCIENCE, Anput, 1870. 
Edition bears t 


must heartily creditable com- 
padia of crack which cast but reload i to Ha credit, wherever ijs 
A MANUAL OF DENTAL MECHANICS, With 
xwo Illustrations, Churchill, Burlington Street. 


New 
Ornoom or tur Press, 
Ee peda M DENTAL TAL BOITIER November, 154.—'' The 
and, indeed 


regard as & pod to m , for the 
Itzhould ue In every x 
NOTES FOR DENTAL ST "STUDENTS. Re, Od, 
Butcher, 4, 
st or rmx Prese. 
RNAL DENTAL 8CIENC 
OF AER E, Angus, x 


BRITIBH JOURN 
— We 


soon be a 


which appears a modak of what Midi a work 

THE MOUTH AND TEETH DURING PREG- 
Digicel Ps ee a rca sol 
1 
Sons, Great Queen Soet. E 
OF THE "m ^ 
THE BRITIBH MEDICAL, JOURNAL —“ has 

as to 


"reto n 


dois 
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^ Now ready, with Coloured Illustrations, price 6s. each, PARTS 1, wd 4, and s df the 


ATLAS OF HISTOLOGY. By E. Klein, M.D., F.R.S., Leoturer on Histology at St. 


UD MONI PI School ; and R. NOBLE SMITH, L R.C.P., MRCS. 


A complete representati of the Microsc pic S 
E&gvmgs with Exp 


1 


peel, rie of and Compound Tissues of Aan ad tho Higher Animals m carefully executed Coloured 
ext of a ee aude Cone Tisia or e hitherto ascertained 


i ausi Seed ere eee Parts, cach Part containing Three or Four Royal Quarto Plates, 
the®orrespond ng 


facts m Histolcgy. 


Text. cò ‘r sach Part, 
London: SMITH, ELDER, & CQ; 


15, Waterloo Place. ` 








M ADVERTISING. 
C. H. MAY & CO., 


. GENERAL ADVERTISING OFFICES, 
78, GRACECHURCH STREET, LONDON, EC. 
(The only Address.) 
ESTABLISHED 1846. 


Advertisements of every description received for msertion in all News- 
papers, Magamnes, Reviews, &c., at the same ratos as at the offices of the 


General 
` Liberal terms to large advertisers. 
vertisemants are also received for all newspapers, which may be ad- 
dreamed to thos Olücms, without extra charge, and replica forwarded, if 
H MAY ETO: having special with the leading news- 
papers threo Umes daily, can guaranteo the utmost promptitudo and correct- 
M of insertion to all Adverteements watrubied to chest 
‘The Press Manual for 1859, a complete List of Newspapers 
E published in the United Post free, 6s. 


MICROSCOPIC OBJECTS. 


H Blood Y Hi Sections of Pons and T: 
orn Sections, Disc, cathare, ds im ‘ooth, 





Fish umen 

Animal, Palates of M Sections of Shells Poaris, whole 
mas Bln of Bag se dg Spinat Ac. of E - 
gon Crystals, Bections of Rocks, Fossis, Minerals, 
b Sr Ii Moama Torma i l n. MEIN fros: 


THOS. D. RUE 
48, ESSEX STREET, STRAND, LONDON, W.C. 


JOHN NORMAN, 
MANUFACTURER OF 
MICROSCOPES, OBJECTS, CABINETS, 
TABLES, LAMPS, 

And olf Glass Appliances fer Microscopes, 

HAS OPENED NEW AND EXTENSIVE PREMISES AT 
' 123, Queen Victoria Street, E.C. 

Lists post free on application. 

OLDRIDGE’S BALM OF COLUMBIA 
Prevents Baldness and the Hair turning Grey, and forms the 
Basis of a Magnificent Head of Hair, Strengthens Weak Hair, 

and canses the 
WHISKERS anp MOUSTACHIOS To GROW FREELY. 
Sold everywhere, 35. 62., 6s. 6d., and IIS., 
Wholesale and Retail. 








* æ, WELLINGTON STREET, STRAND, LONDON, W.C. 


Esraptusuxp Snirr Yrars. 
GOLD MEDAL, 


FRYS : PARIS EXHIBITION. 
COCOA tsm 
“Tete EXTRACT 


edited 
J. S FRY & SONS, Bristol and London. 








^ 


E 


DIAMONDS AND OTHER PRECIOUS 
Val VALUE HARE Quir puree: Rumi Sows Londen, 
.. PAGET’S PATENT 

GARDEN ENGINES, 


WORKED BY THE FOOT AND MOST CONVENIENT. 


Size. Price. — * Capacity, 
Q. -. £2 Os. 5 Gallong 
F. eee £2 B8. .. b ” 
B. .. £3 35 .. 19) , 
C. .. 5108 .. 20 4 
B, .. £8 08. .. 30 ” 
L. . £0 188, no tub 


Sold retail by all Ironmongers and 
Seedsmen, and wholesale by the Manu- 
, facturers, 


A. PAGET & CO, 


LOUGHBOROUGH, 
Full porticulars sent on application, 
RUDOLPH KOENIG, 


(DR. PHIL.) 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS, 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND. 


PARIS, 26, BUE DE PONTOISE. 
PRICE LISTS FREE. 


THIN GLASS FOR MICROSCOPIC: 








PETIT, x51, High Street, 


W. F. STANLEY, 


Mathematical Instrument Manufacturer 
To HM. (6 Goromnant; Comet of Toia, Selena Kad Are 
Department, 


Admiralty, &c. 
Mathematical, Drawing, and Sufreying every description, of 


Instruments of 
and fimuh, at the most moderate prices 
Price List post free, Engine Divider to the Trade, 
*ADDRESS— 





GREAT Maie ciet HOLBORN, LONDON, W. C. 





THIS 


Ts a Gorath Pene Ee all Daxchen' of Ae LITER; STOMACH 
AND BOWELSe A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 





4 
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BARCLAY & SON, 


' 188, REGENT STREET, LONDON.. 
To Her Majesty and H.R.H. the Prince of Wales. 


DUPLEX LAMPS. 
MODERATOR LAMPS. 
READING LAMPS. 
MICROSCOPE LAMPS. 
BEST COLZA OIL. 
A: KEROSINE OIL. 
WAX, SPERM, 


. AND 
PARAFFINE CANDLES, 





_ILLUSTRATED CATALOGUES POST FREE. 





NEW oe ds CATALOGUE of ELECTRIC 
Beim with Instructions for Fixing. 150 Just ont, 


EDWARD PATERSON, 


Electrical Enginer and Scientific Apparatus Manufacturer, 
3 BEDFORD COURT, COVENT GARDEN, LONDON. 
STEAM WORKS, GRAY'S INN ROAD. 
Experiments in Electric Lighting carried out. 
Electrical Apparatus qf all Descriptions for Lecture Purpoecs Leased out. 
APPARATUS for CLASS DEMONSTRATION and for SCIENCE 


OOLS. 
ELECTRIC LIGHT APPARATUS, 
SLEMEN, ENS and GRAMME'S DYNAMO MACHINES and LAMPS 
LARGE A: ASSORTMENT of RUHMKORFF COILS and VACUUM 
PROFESSOR HUG HES MICROPHONE. 
BELLS and IND 


ELECTRIC 
TELEPHONES and TELEPHONE CALL BELLS, WIRE, &c., for 


EDISON'S ped ni PEN yy 
MAGNETIC APPARATUS of all pears. 
Apparatus, Part 1. Poet frea, 6 Stamps. 


Clg Bcc 
do Electric Signals, Parts. Post free, 6 Stampe. 


C. TISLEY & Co, 
OPTICIANS, 
BROMPTON ROAD, S.W. 
(Close to South Kenslegton Mnseam). 
THE PHONEIDOSCOPE 
An Instrument for Observing the Colour Figures of Liquid Films under the 
Being a visible demonstration of re ee 


Telephone Plate, 
with 3 Dic Botia of Sdn Descriptive 





9. 


172, 


The PHONEIDOSCOP: 
Pamphlet, Cardboard 


+m 
MANUFACTURED AMD SOLD WHOLESALE AMD RETAIL BY 
& C. TISLEY k CO., 178, BROMPTON ROAD, LONDON, 8.W. 


TELEPHONIC ELECTRICITY. AN Materials gupplied for experi. 
mental purposes. 


Pries Liris of Hlactrical and Acousite Apparatus, with Drawings and 
Description of the Harmencqragh, Post Pree, sd. 
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] oe 
The LANCASTER POCKET CAMERA 
Bont bod wi having three doable irrito T Umbrella 


The LANCASTER CARTE PHOTOGRA- 
&c. 


ae red pr om 
AE ens Thee aad, shert 
W. LADD & OO, 
Scientific Instrument. Manufacturers 


(By Afppobetuent to the Royal Institution af Groat Britain), 
IY & 12, BEAK STREET, REGENT STREET, W. 
PAES PATE) COMPOUND PLATE PNEU- 
IC BATTERY for Cautery and purposes.. 
EDMUNDS’ PHONOSCOPE for Vocal Vira- 
V 


tions visible in a Vactrum Tube, 
HUGHES’ MICROPHONE. 
TELEPHONIC APPARATU 


S, &c. 
LADD'S IMPROVED SELF-CHARGING HOLTZ 
ELECTRICAL MACHINE, with pith 4 to Ta Plates, im 


esser sehe puo s equiti 
condition of thè atmosphere. 
Philosophical Apparatus of every Description. 


IDwtirafed Caialecwe, Sixpence, 


LIGHTNING CONDUCTORS, 





accumulated since the tims of Benjamin T , proves 
pega peed Pair npe raph E Copa oE tirait in De ben 
destructive effects of 


NEWALL & 00:8 
PATENT COPPER LIGHTNING CONDUCTOR, 
meeting iu Cani 


kinds of Bolldings 
E er i ta aoe mi oe de parts of tha 
It & io tts 2 baing required, und ft 
costo 
foot for the standard which is safe in amy storm. 
R. B. NHW. és OO., 130, 


- MANUFAOCTORY—GATHEHHBH N- 
Now ready, a Revised Edition. 


NEGRETTI & ZAMBRA’S 
ENCYCLOPEDIO 
Illustrated and Descriptive 


CATALOGUE OF 


SCIENTIFIC INSTRUMENTS, 


(Containing very numerous Comparative Tables of Reference and 
Illustrated by upwards of TWELVE HUNDRED ENGRAVINGS 


Sıx Hundred Pages, Royal Svo, cloth, gilt lettered, Price ss, 6g ) 
Optical, Mathematical, Philosophical, Photographic, 
AND - 





STANDARD METEOROLOGICAL 
INSTRUMENTS. e 
MANUFACTURED AMD SOLD BY "S e 
NEGRETT1L AND ZAMBRA, 
Opticians and Scientific Instrument Makers te. . a 


besten bey beacratory, Grearwich; the Admiralty; Mion- Baari ea 
of Trade; thi Pi cm Mateos So 
aronto, Washington, Victoria Gorma ^ 


Kew, T 
HOLBORN viapver, E.C. .* ^ 


ALBO A 3 
45, CORNHILL, EO., & 133, "REGENT STREET, W., 
LO N D. ON. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 
NEW PUBLICATIONS. 

Ont PORE "pa of the hg Lan ot Rete, aro By Sir EDMUND a | Manuals 0f Health: Health 8nd nd Occupation, By 

BECKET PENJAMIN WARD RICHARD LA , MD., M.A, 





pE ci N E 
NATURAL HISTORY RAMBLES.—A Series of Popular Handbooks of the Fauna and 
Flora of the British Isles. 

Lane and, Field. By the Rev. AS G. Woop, MA, Mountain an and Moor. S By i E. TAVLOR, R, Esq., F FILS. 


gr dE NE af. 6d. Io ud bed oe ng aa 


The Woodlands, By M. C. „C COOK M.A LLD. With u ace uds Lo REM arr 


Lakes a and nd Rivers., D c Q. Groom NAP, F.G em The Bea- "Shore. F By «Professor ud MARTIN DUNCAN CAN, 
A. P M. ix d e Brda: MiB. mine E-E: 8. numerous Woodcuts. Fcap. Bro, 


London: 77, Great Queen Street, incon Inn Fields, W.C. ; 4, Royal Exchange, E.C. ; and 48, Piccadilly, W 


.THE TELEPHONE COMPANY, LIMITED, 


86, COLEMAN STREET, LONDON, E.O. 
ia? ] TESTIMONIALS. 


to Tottenham Court Read, Lendon, W., 14th May, 18 
Ty the TELEPHONE COMPANY sired, D C. ics ARTATI? 


; LIMITED, 36, Ceman 
ris Gigs Ven wil be pleased te bce ud te Tat Telephones supplied answer admirably, and are of great con- 
communicating as do in some cases with Balises à mie away = 7 
Ths iim city and ease. which work, clef be ed by aay one, and the gront adenine over the, Telegraph 
R ES PUE of the vo ee cM iin W 
Sia yam faithfully, - J. MAPLE & Co, 
mae tenga se es t, Derby, 28th April, 18 
Diag Sres dnie inating ifie 25th inst, Me ae tee ee eee ea Ge irede ehe aren 
been erected on the Railway ere working very satisfactorily—Yours faithfully, ' _ (Siguez) W. LANGDON af 
THE TELEPHONE COMPANY, 36, Coleman Siret, London, E.C. i 


APPLICATION for Price Lists or further information to be made to the MANAGER. 








MEDALB8-—PHILADELPHIA, 1876. MEDALS—PARIS, 1878, 


N SETH THOMAS CLOCK COMPANY, 

~NEW. YORK, CHICAGO, SAN FRANCISCO, and LONDON. 
MANUFACTURERS OF 

. CALENDAR CLOCKS, REGULATORS for ASTRONOMICAL 

AND SCIENTIFIC PURPOSES, x 


.TURRET CLOCKS FOR- LARGE BUILDINGS, 
HOUSE CLOCKS OF EVERY DESCRIPTION. 





E ie ey Faas i an 
R. M. MARPLES (BOLE AGENT), 
.. 16, WORSHIP STREET, LONDON, E.C. 


. PROFESSOR. HUGH ES’ -AUDIOMETER. 


° The only perfect measurer for testing the hearing ` Vide Dz RICHARDSON’ S ‘Report to the Royal Sdciety. 
May 15, 1879; Medical Times and Gqxsite, May 24,* g pow , 


* £s E . E '"SOLE AUTHORISED P 
.KRGHNE & SESEMANN, 


8, DUKE STRERT, MANCHESTER £QU LONDON, W. 


R. end T. afd Pros pag ue a ae eu 
Printed’ by epe Gar ts da. È ani Queen or Tondon, n 
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- BROW NING’ S ANEROIDS. 


“The Ansroid ts the best Weather-Glass seade."’—-Colonel Sir HENRY: James's “Treatise on Meteorological 
Instruments.” - 
| Mr. BELVILLE, of the Royal Meri. Greenwich, in giving the meteorological result of a tour in Wales, 
obtained by means of an Aneroid, sa 

“It was a delightful. ae ae “highly mek, its indications eteiting many an excursion which would have ended 
in disappointment,” 

From its A ae tae sensiti - great - portability, non-liability to derangemént and- elegant appearance, the 
Aneroidfis rapidly su ncc ecuria]. Barometer for all general pürposes - 









A M A 


AA dns 
NN Er "s KE 





Watch-form Anerold, in Gilt or Nickelised Case ... £2 10 0 
m eem ter ce ae compeniated for temperatufe, and Bent Aneroid, wih Carved Oak Frame, various pattems and 


constructed exp ee ho rye scale of alti- Thermometer, Chased Dial 5 inches in diameter, from 
tude th 1) aa bos Giana &4a.«ni £6 6 0 £4 to £4 15 0 
THÜsstrated Catalogue of Meteorological Instruments sent post fres. . 
JOHN BROWNING, .- n 


OPTICAL AND PHYSICAL ESTRUMENT MAKER 'QO H.M. GOVERNMENT, UE E ROYAL SOCIETY, THE 
ROYAL OBSERVATORIES OF GREENWICH AND UTRECHT, MB AND T ac a acters OF 
KEW, CAMBRIDGE. DURHAM, UTRECHT 


63, STRAND, WC, LONDON. > -> 
FACTORY--SOUTHAMPTON STREET, LONDON, we 
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WANTED, Clean Copies of NATURE, No. 472, 
Nopember 14, 1878, Address—Office of 
NATURE, 29, Bedford Street, Strand. 


MICROSCOPIC OBJECTS 
ot ir apg perfectio, pei aienpiiu Histology logy ad erig bnih ot Mioro- 


Catalogue post 


PARIS UNIVERSAL EXHIBITION, 1878, 


Prise Medal awarded for Excellences, Varia, ex. 
XDM'UND WHEELER, 48m, Tollington Road, Holloway, London, N. 


ST. THOMAS’S POR aU. ALBERT 
panera a S.E 
on OCTOBER 


OETA Go and fin 
the condition of their 
Ocoee. i Si Sipe cee aie ad 

of Practical Work in Laboratories 


jaro ei 
arta bs hak Bs Oe ws Joly, ust tee the 1x M.B. rici jug 


W. M. ORD, M.D., Dean. 
A PRINCIPAL is REQUIRED for the 
tral 





Cen pew being 

i of forward the Educanon of Pupils from 
re OF ns Unbeaten H visa 

one e must be a 
organiser, and high be. condere] an 
In making the Board hopa to bare tho advice and halp of 


an 
thelr apecia! 


D designed for are most 

Farther educ un Bici from the 

Cleo the Board, to whom app fications should be sent on or before the 
inst. 


. By Order, oO. F. M: Clerk. 
Offices af the School Board, ShelBeld, jue ee. One: 


SIR JOSIAH MASON’S SCIENCE 
COLLEGE, BIRMINGHAM. 
BoB oben eo te OPEN His Eo ig cho manih of OCTOBER, teto. 
staff of Profamors will to enable Students 





The full 
to erika Ode A. London for, Hà. depre, ot 
RE ad Dis ; pone and Biology (iucind- 
Botany and Zool will be the $ 
ba: maae for a torin of ihres renewable at 
tho pleasure of tho trustees. The stipend in cave will be hams pee 





COMPLETE SET of NATURE to MAY, 
1879. 19 Vols., cloth, £3 15r. 


GRATIS ee BOOK-LOVERS. — General 
pes Lyr AE sed eT Rial pre Mesi 9 ifo Works; French 


peur XXYI Park Street, QM 
. OU TO. Lo RANS pinoia Antiqua et Dine 
ages, octavo, 
rra del ii 5 


“HALL MARE" 
+, FOR THERMOMETERS. 


LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S and NATURALISTS 


Wee announcements will be made in this place of organizns T. B. 
IL 


. Bpeelmen Tube, One Shilling, post-free, 
Tweniv-iiz Tubes in cowrms of Six Months for Subscription of £1 13, 
Price List of Specimens on application, with stamped addressed envelopo. 


DONDE E COLLEGE GE C APHAITED) 
UNCESTON, 


Savon hus Ko Landes Berara EUR enamels Teaming 
a TENE, Fortan La and Usivxersrry Co 


, Tux Peorcrar—BENJAMDN RALPH, LL.B. Dub. 
MR. BROWNING begs to announce that 


be has to. aall a lango qu quanti yp Reet ae dre 
RATUS, the property Gecfonits ay docu 
THEE A. 
isse Reid forwarded on application to JOHN B BR Vei 
FIRTH NT SHEFFIELD. 
A PRINCIPAL is wanted for this Institution, which is under the 
ment of a Council em of the Unrversities of 
Cami and Landon, vanous public bodies He will be to 
take an active part in the teaching, as well as to devoto himself to gene- 
ate Teh aly wil a Ser Promna PE Sine ult ak tha Cai 
. goo per » together 
of his oun ciemos and 10 par iut. of tha Foe of chases. 
total not to fall short of £400 per annum. 
Every is requested 10 giró of his education, and 
expenencs, subjects be :s própared 2nd also to fur- 
nish the names of three gentlemen to whom reference may be made. Tosti 
monialis be unless asked for, amd no 
must be made to Members of the 
m may be obtained of 


Froth College, Sheffield, July 8, 1879. 
PHYSICAL SOCIETY.—The Reprint of 





a iw. A be had. 
Red Ieon Court, E C. RO 





; and. 
will be accepted m hea of such 

informaton may be o on sppli- 
canon to the Secretary, CE Cures, Sonanet Hoo Teen: 


ASTRONOMICAL TELE SCORES: — Cal- 


9 stamps.-~Ge CALVER, F.RAS, Hill 


FOR SÁLE.—A very fme :sj in EQUATORIAL, with Clock. 


“LIBRARY OF HARVARD UNIVERSITY, 


CAMBRIDGE, MASS., U.S.A. 
Packages for the Generel Library, oa Safin, Suey facrum, 
Lone eet Mean ct Cn 


School), eT Pe ene Mies TERREA M ae 
Hil, Londog- 
JUSTIN WINSOR, Librarien. 


-Ludgate 


LABORATORY, 3% GRACECHURCH STREET, LONDON, EC 
A. ANTHONY NESBIT, F.C.S, 
WATER ANALYST, 


acs cute ace Jepe i Wair cl di Ga madarai ic; 
Properly cleansed bottles for the raoeption of scies sont to iny ‘part of 
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FOR SALE.—INDIAN ,.ELEPHANT 
macerated 


"Several Skins of Elliott's Pheasant on hand, 


ROYAL POLYTECHNIC.—CLASSES for 


the preparation of Students for Untvrersity Examination, under the 
direction of EDWARD B. AVELING, D.Sc., F.L.8. Leon Dr 





Mr. TENNANT, F.G.S, Professor of 


and | Miperaloghat ent to Hi 
m e tip Paro Mineralogist by Åppolntmient to Her Majesty 
been in business, contemplates 
olara fx SITE svara of Ea esci COLLE ONS of o 
qr p Muscuma, or for the Private 
onde fur = rice 
Sclences, Fyrom £1,000 to 5,000 Students’ 


... Collections at a, 5, 10, 2o, to 50 








. ELECTRICAL, SCIENTIFIC, & PHOTO- 


E iii be carriage paid to London on receipt of ros, 
anal] of for 2d., 
W. H. SHR BSOLE, 7.0.8, Sharmana Sea “i Hy, 





Aa a i n Te verna T bow ze 3 
‘ext 
Cabinets, Tist of Sections of Rocks for the 
and Materials of all kinds in ^ of 


E GEOLOGY, 
88, CHARLOTTE rE STREET, FITZROY SQUARE, 
CASTLETON, DERBYSHIRE. 


JOHN TYM 
Hing largely added to his stock of Fomils and Minerals, and ls now offering 
greatly improved Educational Collections at very Low Prices. 


For fall particulars see his Catalogue, seat post Free on application. 
Postar ÀÁnDXxES— 
CASTLETON má SHEFFIELD, 


MIRERANA ROCKS, AND FOSSILS. 


Cabinet 
ne, Ga, cach Cabmet, freo delivery, 44. Lr, em peo pees 
LI po complete azz. Hammer-holdar and 
ie THOMAS DOWNING, "a lo po 
EET EREET p ere. 
Catalogne, Tile sek Ome D EE heres rocelpt of ad. postagn 
MINERALOGY. 
p Eit Siberian Minerals, Tourmalines, Zirgons, Vitrotantalin, and others 
ON VIEW. 
A few SPLENDID JAPANESE VASES, Kaga end Satura Were 


SAMUEL HENSON, } 
277, LATE 1134, STRAND, LONDON, W.C. 


THIN ‘GLASS FOR MICROSCOPIC, 





pope pa -af best bd, ounce Sree 
EL D viel Bpa, Sa per grout jai 
gem alse ae ie N. n 


THE QUARTERLY REVIEW, 
- No. 195, will be published on THURSDAY, JULY ryth. 
ee Cownorrs. 


L—THE ENGLISH MONARCHY. 
X» AND BISHOP SELWEN, 
CLANS. 


YL—PO VIMUS AND HIS TIMES. 
LACIAL HS AND WARM POLAR CLIMATES. 
RADICAL? 


THE EDINBURGH REVIEW, 
_ Fæ JULY, No. 357, wes published on WEDNESDAY LAST. 


IIL—BRUGSCH'S EGYPT UNDER THE PHARAOHS. 


E HA APERS. 
V.—INTEMPERANCE AND THE LICENSING LAWS. 
VL—THE WORKS AT RO REMBRANDT. 


VIL—THE Y BUCCLEUCH. 
' VIIL-THE FALLACIES OF EVOLUTION, 
IX.—RURAL ENGLAND. 
X.—A BRIEF RETROSPECT. 
London: LONGMANS & CO. Edinburgh: A. k C. BLACK 
Now ready, the JULY Number of 
THE PROCEEDINGS OF THE ROYAL 
GEOGRAPHICAL SOCIETY AND 
MONTHLY RECORD of GEOGRAPHY. 
Pubhshad undar tha Authority of tho Council, and Edited by H. W. Bamas, 


Contents. ^ 
Native Routes in Kast Africa, from DereeSaleam towards Lake Nyame- 
By Kalih Johnston 
epp dm d iiy 
Bosnion ia Woner Des Trane Himalayan Parties of the 
Ob Hodes Capt Chas G. aon 
The 


Muster ducal be mnt to 


*,* Advertisements for insertion in the August N 
the Chief Clerk, RGS, 1, Savile Row, W., not later than July roth. 


DIAMONDS IN MATRIX. 
«B, C. NOCKOLD, Diamond end Oriental Stone Cutter and Dealer, be 


for salo specimens of the above; also Cat Precious Stones in all Colours. 
ra, FRITH STREET, SOHO, W. 


BRITISH - ASSOCIATION 


FOR THE 


ADVANCEMENT OF SCIENCE. 


MEETING IN SHEFFIELD, 1879. 








Inventors and others wishing to exhibit at the Comversazione 
to be held on August 26, should at once communicate with the 
Conversazione Hon. Secs., care of . 


MR. G. W. KNOX, 
15, ST. JAMES’ ROW, SHEFFIRLD. 


GARDENING ILLUSTRATED: a new 
Tad 





Weekly Journal for all interested in Gardening in T. 
Price Profusely Flowers, Freins, Y. 

Town and Soe T Gardening, the 
Gardening, Work ig the Gardan for every week. be 
fee eire matin for én, dd. o Si, e wae. Om 
s copy, x 
pe i 9 stampa. Office, 

. 
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SIR JOHN LUBBOCKS NEW BOOKS. 


SCIENTIFIC LECTURES. With Coloured Plate and numerqps Illustrations. 8yo. 


8s. 6a, 
CONTENTS. 
? L—On Floren and Insects, 
IL—On Plants and 
ti IIL.—On the Habitsbf 


VI.—Addres to the 


ADDRESSES; POLITICAL AND EDUCATIONAL. 


Ve niedi, 
V.—Introductlon to the Study of Prehistoric Archsto * 
Wiltshire Archseolog! 


land Nus History Society. 
8yo, 8s. 64. 


CONTZNTS.—On the Imperial Policy of Gieat Britain—On the Bank Act of 1844—On the Present System of Public School 


Education, 1876—On our Present System of Elementary Education—On the Income 
Debt—On the Declaration of Pol Marine Insurances—On 


Meum 


Tax—On the National 
the Preservation ae our Ancient National 


MACMILLAN & CO, LONDON, 





THE BREWERS’ GUARDIAN: 
AT Paper devoted to the Protection of Brewers” Interests, 


Sieve os ex Marr tun lor Teles amp Wow amp Srirr Trana ` 


NORTH BRITISH AGRICUCTURIDI, 
a only omnal 


Is thi J in Scotland, and cireulates extensively 
peopriotors, factor, farmers farmbefhii, and others 
in the anager of landed property thronghout Scotmnd and 

the Nocthan m 

The AGRICULTURIST also & vary considerable circulation om the 
Continent of Australia, and the Colonies, 

The AGRI published every Wednesday afternoon pan a 
tima for the evening malls, and contains Reports of all the principal British 
CIPIT — ene ne gan 

Fra Veterinary Department is edited by cos oF the Mad V 
in the country, and is invyaloable to the breeder and feeder as a guide to the 
Reip of ttn nod take rata under 


LA SEMAINE FRAN AISE: a Weekly 
Literature, 


E Newwells C. 
i SEMAINE FRANGAISE = The numbers before 

are full of good . Yt will be far better for most than any 
itself, Woe are much 


"| 17. Notice of New Book. 


By JOHN FISKE, M.A., LL.B. 

OUTLINES OF COSMIC PHILOSOPHY, 
Based on the Doctrine of Evolution, with Criticdams on the 

Positive Philosophy. 2 vols., P as, 

DARWINISM, AND OTHER ESSAYS. 


[Masrly ready, 
MACMILLAN & CO., London, 


Now ready, price Ge., Part IF., Vol. XOL, of 
THE J OURNAL OF 
ANATOMY ND PHYSIOLOGY 


NORMAL AND PATHOLOGICAL: 

Profs. HUMPHRY , TURNER, M M'KENDRICK, & Dr. CREIGHTON, 
Prete ot XII » peice age, contalna 96 Platos, 986 Pages, and numerous 
Comtonts. 

L Nipples: aod dumm By J. Mitchell Bruce, M.D. 
2 ned M D By G. 

3 


. Fleming, M B. 
PER Structure of Teeth Leyardu and Mesepleden 
Element of in Expression. Prof. Cleland. ~ 
£ Esta apes, nE 
of Lower Limbe. By J G. Garson, M.D 
Ls ux) 


ir. New Theory of Contracton of of 
of Brod Dark Tends M ud Demons (Plates 


,XXVL) 

M.H MA 
rs, Additonal Note on Organ of Bajanus. By M artog, 
Note to Prof. Sootts Paper. By Prof. T: t 
N & CO. London and Cambridge. 
THE “HANSA,” .. 


since fn is the profesdcnal 

im erre QE e to Objects,  Eseysz, 

diro ie eye kept npon the deve- 

lopenant oË Maritime in every respect, Every second one 
umber Ín gto at least ; spplenonts and furi v 

ede Arid E: Snes qd. a boes widely apod by thi 

eld abatement fog 3 6, r» months’ Business 


SCIENTIFIC GUARANTEED OPINION 
TO THE 
GENUINENESS, PURITY, AND APPROXIMATE VALUE 
Of Stones, Mounted or Unmounted, submitted to his inspection, 
BRYCE-WRIGHT, 
"Mineralogist, and Expert in Gems and Precious Stones, 
9», GREAT RUSSELL STREET, LONDON, W.C. 


. Fuly 17, 1879] 
DIARY OF SOCIETIES. 7 
Lompon 
TUESDAY, JULY as. 


FRIDAY, Jory a 
QuxxxrT Micxcecorrcar CLUB, at B. I idi v General Booting. 


SUBSCRIPTIONS TO NATURE 


Yearly . €» 9 S 5 28. 
Half. “yoar, . . . . I AY 
Quarterly . se sw e 7S. Gd. 


To the Colonies, United States, the Contin ent, and 
all places within the Postal Union ;— 

Yearly. . e s e s > > 505 64. 

a 1n Ge 

Office: 29, Bedford Street, Strand, 


. LELECTRICITE 


Revue soiontifique illustréo 
Paraissant le 5 et le 20 de chaque mois 
En une belis livraison de vingt-quatre pages grand in-fo Jésus 
Télágraphie. bie. — Gal ranoplastie; -AMotéorologie, Médecine 
militaire, — Applloationa diverses 
OROAKR Nus DES PROGRES DE LA LUMINE 


ÁLECTRIQUA 
Publiostion rédigés oinen f 1878 aveo x collaboration des 


principaux él cons français 


Becrétnires de la Rédaction : W. oz monens Ch Anno. 
Directeur: H. pm Cnuwox, 
CONDITIONS D'ABONNEMENT : 
PARIS ET DEPARTEMERTS|4 A2. 12 c> |URION POSTALE imo 


ian... 5 > 
ETATE-UNIS D'ANÈRI QUE. 75 ug 


Paris, 16, Tue du Grolmant PHA. 








THE ENTOMOLOGIST'S MONTHLY 


Peas oman 
coonsional [nstrations. 
Conte . Do oos i M aras FRA, E. C. Rrx, F.X.8. 
H. T. Sramrom, F.R.S. 
This Magazine, xcci in’ ME Guta paar standard articles and notar 


A sapectally dn the Insets al 
m post free, The volumes com. 


n esa JOUR VAN NOME ree Bor. 


JOHN NORMAN, 
MANUFACTURER OF 
MICROSCOPES, OBJECTS, CABINETS, 
TABLES, LAMPS, 

And all Glass Appliances for Microscopes, 

HAS OPENED NEW AND EXTENSIVE PREMISES AT 
34, Whitecross Street, Cripplegate, E.C. 

Lists post free on gppBcatlon. : 


W. F. STANLEY, 


Mathematical Instrument Manufacturer 


SOMME Comel f -Tadia, Selnes anc Ast 
Department, Admiralty, &c. 


tho Highs qty tnd Rahat the most modernis Bienes eae i 
Price List. gost free, Quee isis ar Dod . 


ADDRESS— 
GREAT TURNSTILE, HOLBORN, LONQON, W.C. 
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Now ready, a Revised Edition, 
NEGRETTI & ZAMBRA’S 
ENCYCLOPEDIO 


Illustrated and Descriptive 
_* «CATALOGUE OF à 


SCIENTIFIC INSTRUMENTS. 


(Containing very numerous Comparative Tables of Reference and 
Illustrated by upwards of TWELVE HUNDRED ENGRAVINGS, 
Six Hundred Pages, Royal vo, cloth, gilt lettered, Price ss. 6d.) 


_| Optical; Mathematical, Philosophical, Photographic, 
Axn 


STANDARD METEOROLOGICAL 
INSTRUMENTS. 

MANUFACTURED AND SOLD XY 
NEGRETTI AND ZAMBRA, 
Opticians and Scientific Instrument Makers to 
The beervatory, Gresawich; the Admiralty; Hon. Board of Ordnance; 
Bod ot Tees the British Meteorological ; the Observatories 
Kew, Toronto, Washington, Victona; East Government. 


HOLBORN VIADUCT, E.C. 
ALSO AT 


45, OORNHILL, E.O., & 133, REGENT STREET, W., 
LONDON. : 


RUDOLPH KOENIG, 
(DR. PHIL.) 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS. 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND. 


PARIS, 206, RUE DE PONTOISE, 
PRICE LISTS FREE. 





THE BEST FARMERS NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


NEWALL & 00.8 
PATENT COPPER LIGHTNING CONDUOTSR, 
vae, D the toe Valle tom edi aud Co 


is fn its insulators being reqtired, and & Costs 
tx VOS C m 


ANDERETON QUAM. GLASGOW. 
one -TYNE 


MANUTAOTORY. 
e 
e 
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THE TELEPHONE COMPANY, LIMITED, 


36, OOLEMAN STREET, LONDON, E.C. 
E _ TESTIMONIALS. 


To (As sl ELEPHONE COMPANY, LOOTED, 36, Street 


Coligmat 
Deal Sies, Yon will be pleased te benr that the forty Tele, 
venience, communicating as they do in some cases with our worksho 
The simp plicity and case with whieh iey work, being able to be used Pa T 
n of the voice, must create a great 


dear Sim, youn fatal, a 


ped p ud 
been erected on the Railway are working very 
THE TELEPHONE COMPANY, 36, Celonans Street, London, E.C, 


APPLICATION for Price Lists or further information to be made to the MANAGER, E 





NOW READY, 
SECOND EDITION, 


>. : QRIFFIN'8 
CHEMICAL HANDICRAFT. 


PRICE 4& 74. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Dany 8vo, 480 pp, Instrated with 1,600 Woodcuts. 
~ —— Mes Compite and Chapet List of Apparatus. 
JOEN J. GRIFFIN amp SONS, 223, GARRICK STREET, 
LONDON, W.C. - 


DIAMONDS AND OTHER PRECIOUS 
STONES. Sclntife opinion girnas to GENUINENESS, PURITY 


With 11s Engravings and y Maps of the Stars: 
POPULAR ASTRONOMY. 


PROFESSOR S. NEWCOMB, LL.D. 


zae 

poi s foundation for more advanced A 
Nowa í Popular m deserting of ed madig; 
alias oo ok a book of the astronomers, 
3 practically, of the y, wo need not fear that, however 
popular, t be inexact in ita evasive in its or 
are wo m tbe book ux Throughont the whole of it we 

aro struck the total absence of defects so 
ge...» Iti unlike anythlrig else of hs kind, and will be of more use 
in circulating a tban of eee books 


MACMILLAN & CO., LONDON, 


à On the rx ot every Month, price Sixpenca, 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 


Erwin A Fire Y.L8. - Teoma B nm 
PEE TONER, MD $ pentane b iu 


sn AE 
CUI EE. OODCUT 
Tamaa rom, are mumerocs There are 


P PKIN, MARSHALL, and CO., Stxtloners! Hall Cont. 





* Xxtm forp. Bro, pa. Gd. 
METALS and their CHIEF INDUSTRIAL 


APPLICATIONS. By C ALDER GHT, Dee Lecturer on 
Chancstry in St. Mary's Hospital Hc School. With 
CO, London ° 


reply to yon aq of the ag inat have te leu 


ost have the pleure do to inform "you that ‘the Tcp whi 
satisfactorily —Y ours faithfully, toc (Sied) 


d 


d 149, Tottenham aS ER W., 14th May, 1879 


phones you suppli answer admirably and are of great con- 


a milo away. 
RT advantage over the Telegraph 
hones everywhere... We remam, 
J. MAPLE & Co. 
ea Office, Derby, 28th April, 18 d 
vo 
W. LANGDON ag 


W. LADD & Ca, 
Scientific Instrument Manufacturers 
(Dy Aptoinimeni io the Reval Institection of Groat Britain), 
II & 12, BEAK STREET, REGENT STREET, W. 


BYRNE'S PATENT COMPOUND PLATE PNEU- 

for Cautery and 

EDMUNDS’ PHONOSCOPE: for making Vocal Vien- 
tlons visible in a Vacuum Tube, 

HUGHES’ MICROPHONE, 

TELEPHONIC APPARATUS, &c, : 

LADD'8 IMPROVED SELF-CHARGING HOLTZ 
ELECTRICAL MACHINE, pm 12 Plates, in- 
closed in & and Glass tos instroment is 

in any din of thoa 


immediately x 
Philosophical Apparatus of every Doscription, 
T Ilwifraisd Catalague, Sixpence. 


e, 0. TISLEY & © 
OPTICIANS, 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum), 

THE PHONEIDOSCOPE 

An Inarusient for Obasrvtng the Colors, of Liquid Films under the 

Boing a Pilha. demonstration of thè VIbfatory and Moles Modes ol x 

with s Discs, Bottle of Solutlon, Descıtptiro 











bi a 


172, 


The PHONEIDOSCOP 
Pamphlet, &o., in Cardboard 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL EY 
& C. TISLEY & CO, 17s, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. AN Materials sappHed for experi. 
mental purposes. > 
Price Lists of Electrical and Acontiic Apparatus, with Drawings and 
af the Harmaneqragh, Posi Free, ad. 


EAGLE INSURANCE COMPANY, 
PALL MALL. 


Fonds 
ETE tod Forma 


Eee ee ae Be ns Sem 


“Sto GE HUMPHREYS, Actuery and Secretary. 


HORNE'8 POMPBIAN DECORATIONS 


ROBERT HORNE, 
HOUSE DECORATOR awp PAPER-HANGING 
x MANUFACTURER, . 
41, GRACECHURCH STREET, LONDON, EC, 
By Special Appointment to His Majesty the King of Italy. 


Fuly 17, 1879] 





FLETCHER'S NEW FURNACE. 


ero E Vu amaya ready De taco tae. 

to ys use. 
Fim fase Ibs. kop cel to dem, od The power is under the most 
enses create enasnels can be fused in, the open flame without 

adapted for the most 
mal fgg ed ed n castings, &c., and beon carried about fields 
for heating rrvets 
ea ead 


T. FLETCHER, Museum Street, Warrington. 





CHEMICAL & PHYSICAL APPARATUS 


BOTTLES, PURE CHEMICALS, 
PERSE a eee T = Doina 
Purposes. 


Taaie Pidced Cutsloguas post freo for si tampa 
Cartage allowed to any station in England or Wales on orden of 4o. 
valus and upwards, 


MOTTERSHEAD AND CO; 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


DRAPER’S INK (DICHROIO). 
THE NEW BLACK INE 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing pleasure when this Ink is used. It has boon 
a Belen n okt ees oit bas bom adopted 


X [Honeys mar b p s 
Blotting-paper may en 
moment of writing, 

Can be obtained in Mossrs. BARCLAY & Sows, 


through 
Id VPE Newaney i Some N 
verpool; and Stagr & Coox, Paternoster ae to Ea hed el 
BEWLEY & DRAPER (Liņtod), Dublin. 


NITRITE of AMYIe in ANGINA PEC. 
Em 
of Vivisection, between ebrozry, 1876, and Apnl, 1879. Price 


A OERTAIN 


ee ee 


THROATS, BRONOHITIB, OOUGHS and GOLDS; and for 
GOUT, EHEUMATISM, end all iin Diseases it is unequalied, 
. 


Russi uas 
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BARCLAY & SON, 
198, REGENT STREET, LONDON. 
Tb Her Majesty and HRH. the Prines of Wales. 


DUPLEX LAMPS. 
MODERATOR LAMPS. 
READING LAMPS. 
MICROSCOPE LAMPS. 
BEST COLZA OIL. 
Ax KEROSINE OIL.’ 
WAX, SPERM, 


AND 


PARAFFINE CANDLES. 





ILLUSTRATED OATALOGUES POST FREE. 


NEW ILLUSTRATED CATALOGUE of ELECTRIC 
SIGNALS, &c., with Instructions for Fixing. 190 Diagrams, Just out, 
post free, 6 Stamps. 

EDWARD PATERSON, 
Electrical Enginer amd Scientific Apperatus Mansifucturer, 
|, & BEDFORD COURT, COVENT GARDEN, LONDON. 
STEAM WORKS, GRAY'S INN ROAD. 
Experiments in Electric Lighting carried out. 

Electrical Apparatus df all Descriptions fer Lecture Purposes Leased mi. 

ae for CLASS DEMONSTRATION and for SCIENCE 


ELECTRIC erie APPARATUS. 
SIEMEN S aod GRAMME’S DYNAMO MACHINES and LAMPS 


LARGE ASSORTMENT cf RUHMKORTF COILS and VACUUM 
PROFESSOR HUGHES’ MICROPHONE. 
ELECTRIC BELLS and INDICATORS. 
TELEPHONES and TELEPHONE CALL BELLS, WIRE, &., for 
EDISON'S ELECTRIC PEN (8 är 

aces NETICÁPPARAI et a Post v. 6 Stans. 

I. 

do - Electric Signals, Parts. Post froe, 6 Stampe. 





The LANCASTER POCEET CAMERA 


having three double late Shdew, Umbrella 
pee x ee Oe ros doble ee Xs. Particolars 


rie LANCASTER CARIE P CARR 


E 


NOTICE = REMOVAL 


JAMES HOW & CO., 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON ST., LONDON , 


(Lats or s St. BEDE ST, AwD s, Foster Laxa), * " 
HOW'8STUDENT'S MICRÉSCOPE. HOW'S MICROSCOPE LAMP, 
Sections and other Objects fx the Microscope. 
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In crown 8vo, price 35. 6d. 


A YEAR 
LANCASHIRE GARDEN. 


....BY HENRY A. BRIGHT. 


“Tt is full of admirable suggestions que the practical ‘gardener as to the choice and ents of his ts 
it will also be read with interest in the arm-chair in town. pe cnet a 
Uma man, whose flowers tell him many storles and pleasant things not to be d in the nursery catalogue.” - 


MACMILLAN’ AND CO., LONDON. 


t 


PROFE SSOR HUGHES AUDIOMETER, 


paky 


The only perfect measurer for testing the hearin ower. - ide Dx. CHARD Ne rt to the Ro 
May 15,1879 ; Medical Times and Gasette, May 26 n. Te Rice PsA Reve yal Society, 


SOLE AUTHORISED MAKERS, 


KROHNE & SESEMANN, 


"2 ^ .* 8 DUKE STREET, MANCHESTER SQUARE, LONDON, W. 








MEDALS—PHILADELPHIA, 1870. MEDALS—PARIB, 1878, 


PON SETH THOMAS CLOCK COMPANY, 


it NEW YORK, CHICAGO, SAN FRANCISCO, and LONDON. 
^" 9 MANUFACTURERS OF 

CALENDAR CLOGKS, REGULATORS for ASTRONOMICAL 
AND SCIENTIFIC PURPOSES; 


TURRET CLOCKS FOR LARGE BUILDINGS, | 
AND KAE 
: : ^ HOUSE CLOCKS OF EVERY DESCRIPTION. 


^H. M. MARPLES (SOLE AGENT), 
.16, WORSHIP STREET, LONDON: E.C. 


MICROSCOPICAL SPECIALITIES 


ARTHUR C. COLE AND SON have completed a Series (No. VIL) of 24 (new) 


^ “ORGANIC AROMATIC BODIES” 
Dee E EE and crystallised for the Polatiscope, descriptive Lists of which, as well as of ausus ; 
ction o 


° B PATHOLOGICAL AND PHYSIOLOGICAL PREPARATIONS, 
And ii their VARIOUS SERIES, caa be obtained on application to 
" e ARTHUR C. COLE &, SON, 
ST. DOMINGO HOUSE, OXRORD GARDENS, NOTTING HILL, LONDON, W. 
Printed rgo d Saas E NT AED ECCE EE LE Dn 
i 





QA WEEKLY ILLUSTRATED JOURNAL ‘OF SCIENCE 
“Ty the solid 
Of Nature | trusis the mind which 
No. 508, Vor. 20] d JULY 24,1879 [PRICE SIXPENCE 
“Ragistered se a Newspaper at tho General Post Offico.] 








us for aye. "WORDSWORTH 








{All Rights aro Resorvod. 


BROWNING'S NEW “BINOCULARS. 





THE " EURYSCOPIC” OPERA, £a 28. 
gare ut e E ei giving delightflly easy vision 





THE *PANERGETIC” OPERA, FIELD, AND RACE GLASS 
For general use, brilliant light, extensive field of view, and sharp definition. 


Biloga Sures wih arvell dietmctness, Feci RE ics MR full of view is attained, while in misty 
ve be has 
Held of 4 Bilnas ont Sure with darrell ds ctuwe and ars tliat wo weather objects are ond E dartul clearness. Te 
bave soon, that we confidently award grecy high praise indeed.’’ Naeal ond Military Gase ite. « 
E ches with TANE Sd END Fig Bist eae D tu E 
z sit, See.” eg ae Ro Te Ojeerver. Anglish Churchman. 
S Rea - PRICE £4 108., 5 IOS., and £6 ios.  . = 


ILLUSTRATED: LIST.EHÉE. BY .POST. - 
` ACHROMATIC OPÉEA.GLASS?;IN:CASE; FROM. 109, 6d., « 


Se JOHN BROWNING, A NF 


EMO E EE M. D MD AT UM SEY 
l YEN AMETE 2 NICH a e DA, RS. 
63; $8 T RA- NS e 


FACTORY—SOUTHAMPTON STREET, LONDON, n o 


Zu 


ESTABLISHED 100 YEARS, 


XCVlll 


WANTED, Clan Copies of NATURE, No. 472, 
for November 14, 1878. <Address—Office of 
NATURE, 29, Bedford Street, Strand. 





-MICROSCOPIC OBJECTS 


"Of cartairo pate Iurtrating Histology hnd branch of Misro- 
Cefalogua post free and gratis on pcdes tions 


PARIS UNIVERSAL EXHIBITION, "1878, 


Prim Medal awarded for Rsxalhnie, Varidy, doe 
XDMUND WHEELER, x, Tolles Ron Halover, London, N. 


BRITISH ASSOCIATION FOR THE 


ADVANCEMENT OF SCIENCE, 
1s, ALBEMARLE STREET, W. 


The NEXT ANNUAL GENERAL MEETING will be held at 
SHEFFIELD, commencirg on WEDNESDAY, August so." 
PrxsiaWrT-Hixcr. 

1 Dp P5. S.L. and E, M.R.LÁ. 


NOTICE to CONTRIBUTORS of ATE MOIRS.—Anthors aro reminded 
they ae be fad, a ae bx Tir es se liri 
are to are now, es far as 
the several Sechons 





Prof. G, J. ALLMAN, M.D. 


Ea Paper doni be ad ovas ‘petcalar day, bo a ques © ed 
thet on y, 1s 
Paper any parti f 


J. E E. GORDON, Asalstant-Secrefary, 


FIRTH COLLEGE, SHEFFIELD. 
Ae elencati P een d RE 


promotion of its saccess. 
MEC s ier on LI per per, toqulvr with half of the foe 
mcs end 10 par cat of th Foe rexnalning clases. The 


Firth College, Sheffield, July 8, 1879. 


SIR JOSIAH MASON’S SCIENCE 
. COLLEGE, BIRMINGHAM. 
Jt a intended ia OPEN this pun eee of OCTOBER; 18. 
to of the University of Penton: for the degrees of 
B.be and D.Sc- à 


The Professors of Mathematica, Chemistry, and Biology (Incind- 
dng Boumy sod Zool ar tke tet Chamin 
i Um pop o ope pegar 
pleasure frusteet, stipend in 2 
with half the class foes. E 
e the Honorary Erici tr ig alr than theg J. 
Johnson, XA quen t Birmingham, from whom any further infor- 


by a meisten of the Torte, Candidates aro specially requested to 





ASTRONOMICAL (EC gn D 


VER'S REFLECTING ESCOPES ofthe 

d LA x LoT EE 

9 T Ley Po wh Gr CALVER, FILAS, Hil 
ouso, 


« FOR SALE.—A very fine f5j in EQUATORIAL, with Clock. 


OM gn HS re er UR Oe ee 
FOR SALE._NATURK, Vols. 1 to rg, in 
gocd passim e rcm cer o WE Rap 


NATURE 


[July 24, 1879 - 
LIVING BPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST'S and NATURALISQ*S 


i as well as some Chara in fracafication und Poser glokator, Se 
Wroakty will be made in this place cf organisms T. B. 
1s supplying. i 


Specimen Tube, One Shilling, post-free, 
Twenty-six Tubes in corse of Six Mouths for Subscription of £1 15. 
Price List of Specimens on application, with stamped addressed envelope. 
d Poxrroti0 oy Drawinas, Owx SKL, 





-| ST. THOMAS'S Fanum di. ALBERT 


EMBANEMENT, 8.E 
The WINTER SESSION, 3 aie Leanna tn OCTOBER xst. 
TWO ENTRANCE CHOLARSHIPS cb fto sod ao 
OPEN to all First Year's $ without 


entered as « the Tospital, mnll 
. TEPECIAI CLASURS for the P 
Practical Work in 


receive Students for " 
nd approved lodgings 


W. M. ORD, M.D., Dean. 
A GENTLEMAN (Scientific and Manufac- 





turing Chemist) who intends for a threo months’ voyage to the 
Wert Indies and the South ae a ie 
a Commision where his know! be utilised.— 


Intrusted with 

G. K, ‘ore of Wings Adrartilag Olio, gor, 
FOR SALE. —COMPLETE APPARATUS 

E SPARK SP conmating of Spectroscope, i Prism in 
denser wih Becqaprel's EN Ae Sane ‘and her i E ar 
Pi Bichromate , 4 Celia, Plates removable excit- 
Ig p M fee UT DUM M cAMP E Oe of 


UNIVERSITY-COLLEGE OF WALES. 











A PROFESSOR TURAL SCIENCE is required. Commendng 
Salary, £250 per Seasion, with rooms fn Co. 
to be on or before Angust 7, to the Hom. Secs., 


EC 


LIBRARY OF HARVARD UNIVERSITY, 
' CAMBRIDGE, MASS., U.S.A. 
ee for the pee Library, rE ao the Dy the 
ee oor n ur E oe a 
JUSTIN WINSOR, Librarien, 
LABORATORY, 38, GRACECHURCH STREET, LONDON, EG 
A. ANTHONY NESBIT, F.CS., 
WATER ANALYST, 


Performs every desciiption of Water Analysis on moderate terms, 
Properły cito! bottles for the reception cloaca sont to any part of 


se ie 
EVED LLEGE 
DUNHEVED CO Eo G GE (LIMITED), 





randia from London. ag eder Systematic Teaching 
tn eee Tomon , and Uxrvxzsrrr Corese, 
Calendar post free from - 


‘Tex Paocrras—BEYJAMIN RALPH, LIB, Dub, 


FOR SALE.—INDIAN ELEPHANT 


N 
se orker mot hae tana red a a 
poen at 
London, X 


Several Skins of Rotts Pheasant on hand, 


DIAMONDS IN MATRIX. 


eR. C. NOCKOLD, Diamond and Oriental Stono Cutter and, Dealer, bas 
for sale specimens of the abore; also Cut Precious Stones 
1s, FRITH STREET, SOHO, W. 


a 
, © 
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MINERALOGY AND GEOLOGY. 
COLLECTIONS TO ILLUSTRATE THR” ABOVE SCIENCES, 
SINGLE SPECIMENS FROM 


DIOPTASE, um 
SIBERIA 


UBELLITE, XANTHOPHYLLITE, 


KSILHAUIT OCHLORE, APATITE, NORWAY 
A SMALL QU OF THORITE AND ORANGITE, VERY 


BLOWPIPE CASES, “HAMMERS AND CHISELS, AND CRYS- 
WAL HOLDERS, 


PRIVATE LESSONS AND EVENING CLASSES 
SAMUEL HENSON, 
277 (Late 1132), STRAND, LONDON, W.C. 


MINERALOGY AND GEOLOGY. 


A New List of Collections of Fossils, Minerals, hod "Rocks now ; 
{Ihrstrate tho ~ various Text-books, 
Microscope. 


8 R. GREGORY, 
MUSEUM OF G 
88, CHARLOTTE STREET, T FITZROY SQUARE. 


CASTLETON, DERBYSHIRE. 


JOHN TYM 


Has largely added to his stock of Fossils and Minerale, and is now offering 
greatly improved Educational Collections at very Low Prices. 
For foll particulars see hts Catalogue, senf poat free on application. 
PosrAL ÀDDEXSS— 
CASTLETON om SHEFFIELD, 


TENNANT, F.G.S. 








Professor of 


XT 


ROYAL POLYTECHNIC. LASSES for 
demo a EDWARD B AVELING, D.&., F.L.8. Te lan Ha 


rx and end B.Sc., M.B., 
Masc Physiology, d a 


‘All the work 
MINERALS, ROCKS, AND FOSSILS. 
COLLECTIONS IN CABINETS. 








Wadat-strap, price 27. 
THOMAS Pehl EET, LONDON EC &c., 


SHEPPEY FOSSILS. 
oad OE iot eue Tar AT snp 


ear Not lees than ṣo sent at 


E GLASS FOR MEEO OTIT 
UN TING, of host qualty. Opis, per ocnce 
pon Hoe a SIE DEA Pm 


ia sing eda sad ls re 


THE BREWERS' GUARDIAN: 
AY Paper devoted to The Protection of Brewers’ Interests, 


Berne or maz Mais Aa Hor Te Tapes; AXD Wo AXD Serarr Trans 
Record. 


sd. postage. 





THE QUARTERLY REVIEW, 


No. 295, is published THIS DAY, 
CoxTExrs. 


L—THE ENGLISH MONARCHY. 

IL—DEAN HOOK AND BISHOP SELWYN. 
III —MUSIC AND MUSICIANS. 
a —COUNT CAVOUR. ° 

V —HEREFORDSHIRK. 
WB —POLKBIDS AND HIS TIMES. 
EPOCHS AND WARM POLAR CLIMATES. 
vit HY IS SCOTLAND RADICAL? 

IX.—THE IRISH UNIVERSITY BILL, 


JOHN MURRAY, Albemarle Street. 





Paice 4e 


THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW 
For July rth, 1879, contains ;— 


A c em 

The New Form of A De Hone, ecd 
the Zurich Po! 

Theiler's Patent e Dag Duplex (for Land-Lines) (ilinstrated.) 


from Electricity. 
Hockley’s Electro Candle, (Mlustrated ) 
Edison's Electric Light. 

Dhtnbutmg Electric Light, (Ilnstrated.) 
Correspondence. 


Notes. 
New Patents—z8 
ow 1 
South Telagraphy. 
Societies. 
City Notes. 


HAUGHTON & CO., 10, Paternoster Row, London. 
THE BEST FARMERS NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND’ FARMERS' CHRONICLE, 
Xdited ee to the Central Chamber 
by Joxw orars; Secretary 


of Great Britain ( hien gea dul upwards of 18 
Ium iow aber tprarda É 28,002 
specially reported In this 

Published by W. PICKERING, sr, Arnel Street, Strand, W.C. 


- THE “HANSA,” 
Published dnce :Ma, fn is the only independant professional 


in Germany, Objects, — Xumays, 
Reviews, Strict «ye kept upon the dero- 
lopment oE Marithoa in every respect. Every second Sanday one 
porto perire Center of i yous eee ao 
at 
tae Ead s Advertisements 44. a line, widely by this 
3 considerable abatement for s 6, te months nsipess 
Pes: Aug. Moyer and. Diack; Hami Alterwall, 98. Edited by 
W. v. Farecax, MR, Hamburg, & 


NORTH BRITISH AGRICULTURIST, 
circulates 


Is the only journal in Scotland, and extensively 
amongst propeletors, factors, farmer, farn-baiiffs, and others 
qd interested in managetant of landed property Scot.and ard 


Full Reports are given of the Meetings of the Socaty 
of the Royal cultural Society of ard 

Society of the Scottish ot culito, 
and all the peincipal Agricultural Associations throughout Britain 
and 


vertes addressing thewwelres to Furmers a better medium cog 


Price y. By post ate Anntal Subscription, payable in advance 14s. 
Post-Office Orja Andexton, Jon., Edinburgh. 


ESTABLISHED 1843. 
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In crown 8yo, price 3s. 64 


A YEAR. _ 4 
LANCASHIRE GARDEN. 


BY HENRY A. BRIGHT. 


- “Tt is full of admirable suggestions for the practical gardener as to the choice and AS, of his plants, but 


it will also be read with interest in the arm-chair in town. 
accomplished man, whose flowers tell him many stories and pleasant things not to be 


— Tinus. 


It is the story of a Fond i gardening written by an 
d in the nursery catalogue." 


MACMILLAN AND CO., LONDON. 





THE ENTOMOLOGIST’S MONTHLY 


MAGAZINE, 
Paaki JW. Douaren AC arias FRE, E E. C, Rys, F.2.8, 
T. Sranrrom, F.R.S. 


This Magazine, commenced contains standard articles aad 
wal P Rec E and. eapacially on the Insects vf 


Shillings per Vohumo, post free. The volumes com 


mecs the ine numbak in enge So 
y I. to V. m cloth) may ba obtains by by purchasers c f 
the cattre Et to date, as the increased peice of tos, each ; M 
vols may be had or together, at each 

London: JOHN VAN VOO ; I, Paternoster ^ 
N.B. 1 Kc.,1houki be sent to the Ediiors st the abore 





LA SEMAINE FRANCAISE: 
Newrpapor and Ravier in tho French Language. 
pean A Ye otes Price 44., trough books go 


37> 
LA "SEMAINE Fi FRANCAISE: Journal Frangaise pour 
ray whose EHE Yariócóe, Nouvelles, 


7 on 


tekid Jas png Mam. o albe ag da eo 
NCAISE.- 
to y contemporary Frenoh pots 

thelr particular Gelhe promt 


—* Tel est le titre d'un 


Strand, Londres, 
— La Semaine Fran- 


It certainly merits noces. 
LA SEMAINE FRANÇAISE. 
pourrions dire 


Intérosser les lecteurs. " —N ewer, 

LA SEMAINE FRANGAISE.— The numbers before 
us are full of good things. . . It will be far better for most than any 
one of the best papers "in Paris itself, Wo are moch 
With the characte of H and batlove it will bo valued fn 
many households where French is cultivated, printing is very 


dons,” 5 
TERMS OF SUMCRIFTION:— L 
gars morts -æ æ 


wol 


~~ - 5 

I cq 

P.0.07 T. Covent Gardan, W.C. 
nerd Pipes a E a Street, Strand, W.C. 


W. F. STANLEY, 


Mathematical Instrument Manufacturer 
To ELM.’ s*Govrernment, Council of Me Bclence and Art 


x Department, Admiralty, &c. 
Mathematical, Dra and Surveying Instrumenteof description, of 
P e Ee and ERR, AE tho facet Raj emt potas 


"Irise List post free. Engine Divider to the Trade. 
ADDRESS-&y 
GREAT TURNSTILE, HOLBORN, LOND@N, W.C. 


a Weekly ' 
Literature, 


MR. OAKLEY COLES’ WORKS, 


In preparation, Third Edition, demy &vo, 
DEFORMITIES oF THE MOUTH, thera Mechanical 
of Ilindratrre 


London: 
Quer New Burlington 
Orpnoms OF THE Press Ow THE Furst AXD Sxcomp Evrrioxe. 
LANCET, November 08, 1868.—‘‘ "The work is full of useful 
of every day utihty to the practitioner.” 
LANCET, July 16, 1870.—'' The Second Edition of this work shows 
that the author contumed to devote himself with seal to the investigation 
and pees of. n Tsy aeons clase of Cases: We recommend tho 
work to the study of Surgeons and Dentists.” 
BRITISH JOURNAL OF DENTAL CRUCIS A Bro. 
arate” aiiis 





Jno ae a 
ustiry study 

Be o the speci ia Ban devoted Hl 1o wh to ach Picos m 
Altogether wo must heartily congratulate Mr. 

pletion of a work which cannot but redoumd to Mi credit, wherever It ia 


A MANUAL OF. DENTAL MECHANICS, With 
190 Illnstrations. ( New Burlington Street, 


'Ornuox or Tax PRESS. 


a! The 
en es Bene eee acd Rite 
NOTES FOR DENTAL STUDENTS, 2s, 6d, 

Butcher, 4, Crane-conrt, Fleet Street. " 


Ornnuox or Tax Pxxssz 


those ipie de erg, ome 
t5 
YR e 
THE DOCTOR, September, x arranged and 
Iiiet ast sete ts Geeta ee than suficient far 
We have no other fault to find with this note-book, 
which appears a model of what such a work should be. 


THE MOUTH AND TEETH DURING PREG- 
NANCY. permission from the Transactions of the 
cien ode RES Price us. 64. London: Wyman sod 


tesse 


= We OLTE there will 


pod A 


THE BRITISH MEDICAL JOURNAL.-—'Tbe snthoc hes 

attention to the subject, and many useful 
Sea ae pe Ta A and tate ce tie toothache and 
neuralgia complicating pregmancy...... un De E pis 
practical, and will repey "m will do wall to 
carry out the suggestions Ey tis cae 





DIAMONDS AND OTHER PRECIOUS STONES. 
Mi iege) pence of the many sypious gums now being ofered for ad, 
SCIENTIFIC GUARANTEED OPINION 
spor a AND oe VALUE 


BRYCE-WRIGHT, 
Mineralogist, and Expert in Gens and Precious Stones, 
go, GREAT RUSSELL STREET, LONDON, W.C. 
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SUESC RIE ONS TQ, NATU RE 


Yearly . "e e 
Half-yearly a 9. Mer cR 3n 64. 
Quarterly . - 75. 6d, 
' To the Colonies, United "States, the Citutinent, and 
all places within the Postal Union ;i— 
Yearly . . 


w: 30s. 6d. 
Half-yearly , . 


I5s. 6g. 
Office: 29, Bedford Street, Strand. 


L'ÉLECTRICITÉ 


Rovuo soientifíque illustrée 
Dayuimsant lo b et le 20 de ahaquo mois 
En une belle livrauoa de vingt-quatre pages grand in-8o Jésus 
Tesi plis = Galvanoplastie.—Matéorologio. —Médeaine 
militaire, — Applications diverses 
ORGAN NS DOS PAOGuES DE LA LUMIERE ÉLECTAIQUE 
Publication rédiges depuis 1878 aveo la collaboration des 
pryciprox e aens ns frangais ot étrangers. 
Bearétarres do la Rédaction : W. px. Foxvrzrra ot le Ot p'Annos, 
.  Direoteur ; B, on Orusox. 
CONDITIONS D'ABONNEMENT : 


PARIS ET DEPARTCRENTS\§ A2.: 12 >lowion 2m mM 


ETATS-UNIS ('ABÉRIQUE. bes Ho Br 


» 
Prix d'une livraison : » 75 


Un namire t ratu 
sptomen os DTE ane iu per toute demande afcanekie 


Paris, 16, xus du Greene Ducis 


W. LADD & CO, 
Scientific Instrument Manufacturers 


(By Appointment te the Royal Iusttiniion af Great Britain), 

11 & 12, BEAK STREET, REGENT STREET, W. 

BYRNE’S PATENT COMPOUND PLATE PNEU- 
MATIC BA for Cantery 

EDMUNDS’ PHONOSCOPE for ia Vocal Vibes: 
tions visible in a Vacuum Tube. 1 

HUGHES' MICROPHONE, 

TELEPHONIC APPARATUS, &c, 

LADD'S IMPROYED SELF-CHARGING HOLTZ 
ELECTRIC MACHINE, with 4 to 1a a Tlaten d m 
closed in a pecan ard and Glass Case, 
immediately a in any condition of the renis sig 
Philosophical Apparatus of every Doscription. 


TDurirated Catalana, S irjenca, 
EAGLE IU COMPANY, . 


For ion OXLY. Erasma 1507. 
Interest 

















Net Premiums and Interest — ses om mes cos mms Af 
Accummiated Funds 2. ww ces cm mo ma m oos I 
Also a Subscribed Capital of - 1,900,000 
R l and Forms may be had at the Office, or from any 
of tha a post 


HORNE’S POMPREIAN one 
ROBERT HOR 
HOUSE DECORATOR AND PAPER- HANGING 
MANUFACTURER, 
41, GRACECHURCH STREET, LONDON, EC, 
By Sposlal Appointment to His Majesty the King of Italy. 


JOHN NORMAN,’ 
MANUFACTURER OF? 
MICROSCOPES, OBJECTS, CABINETS, 
TABLES, LAMPS, 


And all Glass Appliances for Microscopes, 
HAS OPENED NEW AND EXTENSIVE PREMISES AT 


34, Whitecross Street, Cripplegate, E.C. 
Lists post free on application. m 





LIS COPPER LIGHTNING CONDUGTOR, 


LIGHTNING CONDUCTORS, 


NEWALL & OO.8 


aPkinds of Buikdings and Shipping In of the world 
it is eem lie da being |t oosts 
only one foot for the standard eee ere m any: ee 
R. 8. & 00., 17% STE w.C. 
TERLOO ROAD, LIVERPOOL. 
ANDERSTO QUAM. GLASGOW. 
manuraorony. SANDERSON QUAY, GLAS 
Now ready, a Revised Edition. 
NEGRETTI & ZAMBRA’S 
ENCYCLOPAHDIC 


Illustrated and Descriptivs 
CATALOGUE OF 


SCIENTIFIC INSTRUMENTS. 


(Containing very nnmerous Comparative Tables of Reference ond 
llustated by upwards of TWELVE HUNDRED ENGRAVINGS, 
Six Hundred Pages, Royal Svo, cloth, gut lettered, Price 5r. fa.) 


Optical, Mathematical, Philosophical, Photographic, 


AXD 
STANDARD METEOROLOGICAL 
INSTRUMENTS. 


MANUFACTURED AND SOLD 3Y 


NEGRETTL AND ZAMBRA, 
Opticians and Scientific Instrument Makers i 


mi ey ere Gre bey en et 
Kew, "Toronto, Washington, V: Goremmant. 
HOLBORN “VIADUCT, H.C, 

ALSO AT 
45, OORNHILL, E.C., & 192, REGENT STREET, W., 
LONDON. 
RUDOLPH. KOENIG, 
(DR. PHIL.) 


MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS, 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND, 


PARIS, 26, RUE DE PONTOISE, 
PRICE LISTS FREE, 
NOW READY, 
SECOND EDITION, 


QRIFFIN'S | 
CHEMICAL HANDICRAFT. 


PRICE 4& 7e. POST FREE. | 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIQD, DESCRIPTIVE 
Decay Bro, 480 pp., Unstrated with 1,600 Wooden |, ** 


Most Complete ang Cheapest List of Apparctus, 
JOHN J. GRIFFIN ane SONS, a STREET, 


ai 


FRY'S 
COCOA 





v GOLD MEDAL, 
‘PARIS EXHIBITION. 


In Packets and Ths Pure 
Cocoa only, witi tho mpar 
oll extracted, 


“esas ee EXTRACT 


j. 8. FRY & BONS, Bristol and L8ndon. 


OLDRIDGE’S BALM -OF COLUMBIA 
Prevents Baldness and the Hair turning Gregs and formia the 
Besis ofa Magnificent Head of Hak] iea W cak Hair, 


WHISKERS AND HO ETAGO TO GROW FREELY, 
Sold everywhere, 31. 6d., 6s. 6d., and 115., 
Wholesale and Retail. 








ex, WELLINGTON STREET, STRAND, LONDON, W.C. 
XarAbnianxo Sorry Yuaks. 


“MICROSCOPIC - OBJECTS. 


Blood T scm n obi T 
gui Paca, Discs, Feather, Hara sehen, Heirs, Te: 


and Fi Bolacical Prepare: 
Cyaan, Se ol Rocks, Fossils, Minerala, 
gainon Iron Ia Motike Tonma ta 1s. 6d. post-free, 

Stellar Canadian Phlogopito, 1s. post-frea, 


THOS. D. RUSSELL, | 
48, ESSEX STREET, STRAND, LONDON, W.C. 
PAGET’S PATENT 
GARDEN ENGINES, 


WORKED BY THE FOOT AND MOST CONVENIENT. 





e Size. _ Price. Capacity. 
G. .. £2 Os. 5 Gallons 

F, £2 8s b n 

E . £3 38 10 n 

Q. £6 108 20 s» 

B . £0 608 30 "n 

L. .. £0 188, no tub 
Sold retail by all Ironm and 





A. PAGET & CO, 
LOUGHBOROUGH, 
Full particlars sent on application. 


ADVERTISING. 
C. H. MAY & CO., 


GENERAL ADVERTISING OFFICES, 
m GRACECHURCH STREET, LONDON, EC. 
(The only Address.) 
ESTABLISHED 1846. 
vertheaen, description received for insertion in all N 
Ri Maana, Renew; ic, at tha sme ratos as at the offices of tha 


"Eaton for Gorliral Advertsing. Reduction for a serios. 
ches iy which may bo ad- 


Advertisements are 
* and to Dean Oom withonp arta charge, mud reple forwarded i 


L3 Y & CO., having special communication with the leading news- 
elder bs, utmost correct- 


papers the prompttods and 
ness of insertion to all ontug to them. 
"The Prem Manual for ‘complete List of Newspapers 
Medie in toy United Kopio Post frog 


e s e 


NATURE 


[Fuly 24, 1879 
NOTICE, OF REMOVAL. 


JAMES HOW & CO., 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON 8T, LONDON 


(Lare or s St. Ber ST., AXD s, Foster LAxx). 
HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP. 
Rock Sections‘and other Objects for the Microscope. 


The LANCASTER POCKET CAMERA 
SLE ALL Usus of iape RE 78 de Umbrella 


The LANCASTER CARTE apibus 


J CASTER & SON, Opidans Binmnghin, 


NEW ILLUSTRATED CATALOGUE of ELECTRIC 


&c., with Instructions for F; 
Nd , Fixing. 190 Diagrama Just out, 


EDWARD PATERSON, 
Electrical Engineer and Scientific Apporatus Manufacturer, 
$& BEDFORD COURT, COVENT GARDEN, LONDON, 
STEAM WORES, GRAY’S INN ROAD. 
Experiments in Electric Lighting carried out. 
Electrical Apporatus ef all Descriptions for Lecture Purbeses Leaned eut. 
APEARATUS for CLASS DEMONSTRATION and for pclae 


Oo 
ELECTRIC LIGHT APPARATUS. 
ducc and GRAMME'S DYNAMO MACHINES and LAMPS 


LARGE ASSORTMENT of RUHMKORFF COILS and VACUUM 
PROFESSOR HUGHES’ MICROPHONE, 

ELECTRIC BELLS md-INDICATORS 

TELEPHONES and TELEPHONE CALL BELLS, WIRE, &c., for 


EXT APIS EHE fh acs uan 
do do 
BARCLAY & SON, 


188, REGENT STREET, LONDON. 
T) Her Majesty and H.R.H. the Prince of Wales. 





| DUPLEX LAMPS. 
MODERATOR LAMPS. 
READING LAMPS. ° 
MICROSCOPE "LAMPS. 
"BEST COLZA OIL. 
A1 KEROSINE „OIL. 
WAX, SPERM, 
iwa ys 


PARAFFINE CANDLES. 





July 24, 1879] 


NATURE 
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. THE TELEPHONE COMPANY, LIMITED, 


86, COLEMAN STREET, LONDON, EQ. . 
TESTIMONIALS. 


Ta the TELEPHONE COMPANY, LIMITED, 


145 t 149, Tottenham Court Road, London, WS 14th May, 1879 


36, Coleman Street, 
Dxax Sizs,—You will be pleased to hear that the forty Telephones you sfpplied answer admirably, and are of greft con- 


as th 
The simplicity case which work, 
enm lS aaa n of the 
Sirs, yours faithfully, 
Drar Sins,—In 
been erected on, the Railway are working 


TEX TELEPHONE COMPANY, 36, Climate Stret London, R.C, 


do in somo cases with our workshops a mile away. 
able to be used by any one, and the 
must create a great demand for T nes 
(Signen) 


advantage over the Telegraph 
—Wo remain, 


J. MAPLE & Co, 


Superintendent's Office, Derby, 28th April, 1879, 


to ary of he agi inet fet i ise i Ae ep te Se 
ile satisfactorily.— Yours faithfully, (Sid) W. 


LANGDON 


APPLICATION for Price Lists or further information to be made to the MANAGER. 





SIR JOHN LUBBOCKS NEW BOOKS. 


SCIENTIFIC LECTURES.’ With Coloured Plate and numerous Illustrations, Svo, 85764. 


IV.— 
VIL —Addrem to 


ADDRESSES, POLITICAL AND EDUCATIONAL. 
the Imperial Policy of Great Britem—On the Bank Act of 1844—On the Present System of Public School 
Education, emu. our Trant System of Elementzy Educetion—On the Income 
.Debt—On the Declaration of Paris—Marine 


` Monuments— 


(continued). 
V. —Introduction to the Study of Prehistoric Arch: 
to the Wiltshire Archæological and 


E cep 


8vo. 8s. 64. 


Tax—On the National 
Insurances-——On the Preservation of our Ancient National 


MACMILLAN & CO, LONDON. - 





_ On the rst of every Month, price Hixpence, . 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 


With the Assistance of 
Bown, F.Z.8. FL 
Evwaxn A. Frrcm- t EAN LS. 
Jomm A Power MA = tba pam UCKAXAM enata 
with to the science 
iau ctr fbr ri bu 


Electric 
c Indnction Colls, Frictional Lamps, 
riels.- Ropats and Now Tnatated eria 
ene Dry Platos, Suoartive Paper, all Chemicals. 
Photo: List frec.—DALE & CRAMPTON, Opticians, 
^ Little EC 7 
DIAMONDS AND ‘OTHER T 
and VALUE Bera Want, 9o, Great raul cuir aa om 


TTE = 


Is a Certain Oure for all Disorders of the LIVER, STOMACH 
AND j A Great PURIFIER ef the BLOOD; a 
Pewerful Invigorator «f the ta clues gf WEAKNESS 
AWD NERILITY, and is unequalled in Feriae Genplaints, 





With 1:s Engravings and 5 Maps of the Stan, 
POPULAR ASTRONOMY. 


PROFESSOR 8. NEWCOMB, LL.D. 


book 
practically, of the day, we need not fear that, however 
popular, t be inexact In its or its descriptions 
are wo m the book us t tho whole of it wo 
aro struck tha total 


©. TISLEY & Qo, 
OPTICIANS, 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museam). 


THE PHONEIDOSCOPE 


S. 


172, 


. 
Au Dutraxent foc Obeeretng the Colour- Figures of Liquid Fits uide the 


Being a visible demonstration, of the Vibratory kid Moses Motan eri 
Tha PHONEIDOSCOPE Mes Dua dud sias a 
Pamphlet, &c., in Cardboard Box, 104. 6. Ta 
MANUFACTURED AMD BOLD WHOLESALE AND RETAIL XY 
S. C. TISLEY & CÙ., ry», BROMPTON ROAD, LONDON, SW, 


TELEPHONIC ELECTRICITY. All Materials supplied foa, acperi- 
mental purposes. 


Price Lists of Electrical adl Acoustls Apparetut, with Drawings and 
D&eription of f the Harmoncqraph, Post Free, ad, C 


. $ . 


civ | ‘NATURE [9d 24, 1879 
New Work on FERN S, ‘with Fac-simile. Coloured Plates, 


To be Published in Monthly Parts, price 7d., 


EUROPEAN FERNS. 


By JAMES BRITTEN, F.L.S. With is ae Mene painted from Nature, by D. BLArR, n ànd numerous 





PART 1 "READY AUGUST 35. 0005s 0 
CASSELL, PETTER, GALPIN; & co. "have nuch pleasure in making the abdve announcement ‘of this New 
Work eter in preparation nearly two poseer pee eR uction which 
shall take first rank in to the &ccuracy and. berais b its coloured za well as thio completeness o! i ts information, 
whilst the price ‘at which will be published will place rach a work for the within the reach of every lover of ferns. 


+t Prospectuses are sow ready at all Booksellers’; or will be sent post free PPM Pubiihet 
Pee : 


CASSELL, PETTER, GALPIN, € CO., 








NOW READY. tur wh 
THE FIRST MONTHLY PART, PRICE Is, OF - 


The Illustrated BOOK of the DOG. 


By VERO SHAW. - Assisted by some of the most Eminent Authorities of the day. 


With THIRTY FAC-SIMILE COLOURED PLATES (drawn from Life) of typical 

specimens of the various breeds of Dog now. in existence, and numerous Wood 

- Engravings. Embracing a full description of. EVERY KNOWN BREED OF 

DOG, with the STANDARD by which he can be judged. - 
CASSELL, PETTER, GALPIN, & CO, LUDGATE HILL, LONDON. 


PROFESSOR HUGHES’ AUDIOMETER. 


The only perfect measurer for testing the hearing mbi rien Vide DR. RICHARDSON'S Report to the Royal Society, 
; May 15, 1879; Madical Times and Gasette, M 


_ SOLE AUTHORISED MAKERS, 


KROHNE & SESEMANN, 


8, DUKE STRERT, MANCHESTER SQUARE, LONDON, W 








MEDALS—PHILADELPHIA, 1876. MEDALS—PARIS, 1878, 
SETH THOMAS. CLOCK COMPANY, 
NEW YORK, CHICAGO, SAN FRANCISCO, and LONDON. 
MANUFACTURERS OF 


CALENDAR CLOCKS, REGULATORS for ASTRONOMICAL 
AND SCIENTIFIC PURPOSES, 


TURRET CLOCKS FOR LARGE’ BUILDINGS, 
HOUSE CLOCKS OF EVERY DESORIPTION. 


Prices Bud. Particulars from any revpuctable Watchmaker, or Wholesale and for Skionent from 
R. M. MARPLES (SOLE AGENT), . 
% 16, WORSHIP STREET, LONDON; E.C. 





x Cu oe and 8, Broad Street P Bironi, btia To pablished by 
Printed by Ty Sors, imd Ta A at Sar, Queen Se London; ami 


e 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“ To the solid ground 


“Of Nature trusts the ind hich heildi or eye.”  WORDSWORTE. 
*. 


No. 509, Vor. 20] `- THURSDAY, dt 31, 1879 [PRICE SIXPENCE 
Registered as a Newspaper at the General Post Office.] uu (All Rights are Reserved. 


THE NEW BINOCULAR TELESCOPES. 


These instruments are the moet po powerful Binoculars that can be made to be suffi- 


























glasses 
is & sufficient amomnt of t, and the circumstances are abge rdc ed 
may easily be made eut by mhich weuld be invisible eth any ordinary, B: 


BINOCULAR TELESCOPE, PE, with rack motion in centre to adjust {t to the width of the eyes, 


with object-glasses rj inches diameter, in solid sling leather case «. £9 10 0 
BINOCULAR TELESCOPE, Tie sama ie with object mama- n digmeter, in solid 
sling leather case e .. ILO 0 
BINOCULAR TELESCOPE, with sic viue 14 inches diameter i -Á13 0 0 
BLAN OPEN ADUNS IS. Po Meer iple dismeter ans sling 
leather case... $16 00 
: i E THE 
NEW BINOCULAR TELESCOPES IN 
ALUMINIUM. 
E "caeca: wilh rock nodos occus fa aioe Ws ue id od die 
end central focussing screw motion with ieee Ja piches diameter in salid 
aluminium in sling leather case — ... 4 415 0 0 
BINOCULAR TELESCOPE, as above, atcp ij tice Mica "e. $18 Ilo o 
BINOCULAR TELESCOPE, as above, object-glasses 1§ inches diameter .. 622 10 0 
BINOCULAR TELESCOPE, as above, object-glasses tf inches diameter — ... £30 o o 





Opera Glasses in cholee enamel, inlaid with Giese eee aD 


Special Ey- -Giesses worked for O ield Glasses 
Code D ET Glasses Cried ton ella eo aon: ~~ 
lindrical Lenses for the relief of Astigmatism. : * e 


Catalogues of Fis Microscopes, Spectroypopes, Meteorological and other Instruments on application, 


| 007. JOHN BROWNING, à 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO ILM. GOVERNMENT, THE aa soctaty, 
THE ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c 


638, STRAND, WC, LONDON.. D d 
FACTORY-SOUTHAMPTON STREET Anp EXETER STREET? LONDON: 
: PRIZE MEDAL, 1862. ESTABLISHED 100 TEARS 


Microscopes, Spectroscopes, Opera Glasses p tta oe. 


e 


oi : ` -NATURE  . [Judy 31, 1879 
- MICROSCOPIC OBJECTS - | LIVING SPECIMENS FOR THE MICROSCOPE, 


iaa» stocio, icing rcgi logy pep? brach of Alico THOMAS BOLTON, MICROSCOPIST'S and NATURALISTS 
IO, 17, ANN STREET, ae 


PARIS. UNIVERSAL EXHIBITION, 1878, EL ph pasted to Vs mbacibars sciens of Crisetale 


repens, ox Volver piobator. mens of CANA 








Prise Medal owarded for Excellence, Varjayp &<. ` Aipontiin fanges, Frederiteiia sukana, CHA: ME Ce. 
. WHEELER, 48x, Tolfington Road, Holloway, London, N. ND wil be made in this place of orpaniems T. B 
SIR JOSIAH MASON’S SCIENCE — Tube, One Shilli si-fre 
p : eotmen 6, One Shilling, po 
Fleet BIRMINGHAM. Twenty-six Tubes in course of Sts Wade a NE u. 
It be Intended to this in the month of OCTOBER, 1880. Price List of Specimens on application, with stamped addressed envelopa. 
to pam o Bae micans oft Ù i Agee Seien xd decir Stud Porro oy Dzawrxos, Oxx Saumo: 
The Professors of Mathematics, Physics, Chemistry, and Biology (achod LIBRARY OF HARVARD UNIVERSITY, 
RI s SIND ao ars i d ios ret Teele meni CAMBRIDGE, MASS., U.S.A. 
plossure trustens, is pa Packages for the General Library, ox for of the 
Applications fron Cpdlcter most bo bo forwarded not jatar then the orit DM omk ma ae te E Drea 
next to the Honorary Secretary to the Trustees, Mr. G. J. 


Jonson, 36, Waterloo Street, Birmnghem, from whom any further Infor- |- Pregan Pred Lomen the e Tatzanex Me Co, 57 and Sya 


obtained. 
RE of the Trustees, Candidates &ro specially requested to |... JUSTIN WINSOR, Liim. 
canveming, LABORATORY, 33, GRACECHURCH STREET, LONDON, EC 





ST. THOMAS'S HOSPITAL, ALBERT ` A. ANTHONY NESBIT; F.C.S,, 
. „EMBANKMENT, S.E. WATER ANALYST, 

The WINTER SESSION, 2879-80, will commence on OCTOBER xt. Performs every descziptlon of Water Analysis on moderate torme, 
a a ry p Preperiy cleansed bottles for the reception of samples sent to any part of 
first entered as Students of will be awarded in the first week the Kingdom. 
at pice SPECIA porate ee RLIMINARY x c ELECTRICAL, SCIENTIFIC, & PHOTO 
ets Dele fom October to July, and for the me ALD. frum Jemey | GRAPHIC APPARATUS cri Bela Peo ard That Mae 
see sual eee qin one eect E |. a Repais and Alu. New NAA Deaciulve CHAUDS 

: 13 Kept in tho decr f soe 5 ono Seay Cameras, Dry Plates, Sanmtrve Paper, all Chemicals. 

i tug T FE M CUTOR Photo. free.—DALE & CRAMPTON, Mannfactunng Opticians, 

nimiraita pl 4, Little London, EC. 


W. M. ORD, M.D., Dear. 


' ‘UNIVERSITY COLLEGE OF WALES. DIAMONDS AND OT ek PRECIOUS 
. aA PROFESSOR of NATU NATURAL SCIENCE La required. Commencing and VALUE.—Bxrcx Winax, go, Great Romell Street, London, | 

aso per Session, with rooms in College. M MÀ—— 
Seta ai r Petore Ange s, o the Hom, Sect» ROYAL POLYTECHNIC. —CLASSES for 





7 





the preparation of for U: Examinations, under tha , 
“HALL MARK” Ghote of EDWARD D. D EATEN Dac F.L.8. ee 
FOR THERMOMETERS. Botany, Physiology, à SAM ted vox penal 





gus dao ll Thamar raided eth Eom Obmratry wl be masa, MINERALOGY AND GEOLOGY. 


{n addition to the Special various books, 
"fis hablo of ror wil be feted ma uma Calas Tenor sedes of Macks fe cho Marona Bowne Appa 
fes By order, > raius and Materials of all kinds in Cases or , New Pattorns of 
m » G. M. WHIPPLE, Superintendent. ucc PITE E E or ee 
Observatory, December x D 
enl of Charge for Verfeatin, he, post freo on application, ME faan y : 
DUNHEVED COLLEGE (LIMITED) |f MH vi ee UNE EE 
deem esten d Banana om: fayette Tai ` CASTLETON, DERBYSHIRE. 
* Calender post fee fam EDA OR JOHN TYM 
: _ Da Prucrrat—BENJAMIN RALPH, LLB. Dub, "Haa largely added to bis stock of Bosmls and Minerals, and [s now offering, 
et grostly mprored Educational Collections at Low Prices. 
FOR SALE.—INDIAN ELEPHANT For Marine we n Cual mar pr linn, 
SKELETONS, two monsters, oo Toot- kigh, ona micarated PosTAL ADDERSS— : 
e other i hes toska r bargain. s 
Can be sos at 6, Somerset Vilen Lomo Read, Sota Newhqun. ^ © CASTLETON vit SHEFFIELD. 


* hh | MINERALS, ROCKS, AND FOSSILS. 


* . DIAMONDS IN MATRIX. o IS Oe cree he TN CABINETE. o.n as 
„EG: NOCKOLD, Diamond and Oriental Stope Cutter and Dealer, hes | Szo of GA Specimens. a square faches. Nasi ars ; p do., 
malo specimens af the abore; sito Cot Prado Didaes bx ell Coloma Saperi wp imer ok s nr het and Catalogue 

«4 s" Popular Scientific Pocket Cabiret Series Cabinets and 

o 12, FRITH STREET, 80HO, W. gnfpedcme né oach Cabinet, fos dairy, ad. [Se Nava, 
* o. 5 

‘THIN GLASS FOR MICROSCOPIC | {is Cus EE Apparate papi, e. Hammerbuki and 
MOUNTING baer ER p oce] ruere strep, price sr. (figured and described), pace 4a. 
s3, pd. | post 5a Der grows | Ano THOMAS ART D DOWNING, Geologia, doa 


mE d 38 WH STREET NDON 
PETIT, M ; Catalogue, Lists, and '' Quarterly Circular" free on rocetpt of ad postage. 
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VER'S RN E itt ese highest excellence, from 
E to j motion, £19 rsr. 6m 
a Frau Ary. Panto, eer A on Silvered 

"Po e On CALVER, F. RAS. Full 


FoR R BALEA very fme 15} in EQUATORIAL, with Clock. 


MINERALOGY AND GEOLOGY. 


woe TO ILLUSTRATE THE ABOVE, SCIENCES, 


VSINGLE SPECIMENS FROM a4. 
ZIRCON, RUBELLITE, XANTHOPHYLLITE, 


KEILHAUITE, PYROCHLO APATITE, NORWAY. 
A SMALL QUANTITY OF THORITE ORANGITE, VERY 


BLOWPIPE CAS HAMMERS AND CHISELS, AND CRYS- 
TAL HOLDERS. = 


PRIVATE LESSONS AND EVENING CLASSES 
` SAMUEL HENSON, 
377 (Late 1130), STRAND, LONDON, W.C. 


THE QUARTERLY REVIEW, 
No. sos, is pubfiahad THIS DAY 


Coxrxxrs. 
8 I.—THE ENGLISH MONAR 





CHY. 

IL—DEAN HOOK AND BISHOP SELWYN. ^f 

Iii —MUSIC AND MUSICIANS. 

IV —COUNT CAVOUR. 

V.—HEREFORDSHIRE. 

VI.-POLYBIUS AND HIS TIMES. 
VII.-GLACIAL EPOCHS AND WARM POLAR CLIMATES. 
VIIL.—WHY IS SCOTLAND RADICAL? 


IX.—THE IRISH UNIVERSITY BILL, © 
JOHN MURRAY, Albemarto Street. 


THE BREWERS’ GUARDIAN: 
A Fortuightly Paper devoted to the Protection of Brewen’ Interests, 





The Organ of tha Country Brewers, 
" Goardian ” ts published on the of every alternate 
aiiiclally connected brewing Interests, 


Offices—, Bóhd Court; Walbrook, London, E.C. 
FARE ILLUSTRATED: 








M 3g In Hesbeng, i the oniy fases profinal 
NT pga aod drawings, onem 
at dus pes ; of year fornished A 

xar. poe 4d. n DM widely 1 by, this 


July 31, 1879] cvii 
Mr.. TENNANT, FGS. Professor of NORTE BRITISH AOL URISES i 
Min „and , Mineralogist ‘Appointment to Her Majesty ourmal In Scotland, ctrenlates extenel 

HM amongst proprietors, factors, farmers, farm-bailiffs, and others 
bene thy Tes ts meal OMRETIRING, ol intaran Jn the mangaen of landed property throughout Sootand 
e or ux died COLLECTIONS of Minerals, | Pa AGRICULTURIST hea also a very ocdderable eirculation on the 
Sealy of any Eeloni Pasa A vein oe foe this a a ars err Ls rem (ay in 
sheen iem Fr $1,000 MEN Students" Ij wont maik, Reports of all the principal Brita 

The Veterinary Department ls edited by one of the leading Veterinarians 

AS s a e FOSSILS. may coms, ed derat er feeder as a guide to the 
dO o de boc n ey der YOR A Faw WEEKS ON exe 6 NE, of Regie ibe Rove Aie Seiny d Lacer 
Eie ripis Not Josa than so sent at thewe rates PES sad all the principal Agrculural throughout Great Deitmim 
ASTRONOMICAL TELESCOPES. — Cal- "ihe by ee ee een eee ee 


THE BEST FAKMERT  EWIPITIX 


THE CHAMBER OF 


“AGRICULTURE JOURNAL 


|: AND FARMERS’ CHRONICLE, 


of x8 
pes on ace fanana, ad a mei ob 


LA SEMAINE FRANÇAISE: 
^o Newspaper and Review In the Freoch Poll 
Scenca, Art, Vaca. Motes- n M 


the railway bookstalis. 
LA SEMAINE FRAN 


la poste an, 185. ; mola, Prix 4g., ches 
Maur gates daa de n Fabiana eet 

» 37 Londres, 
LA SEMAINE F CAISE.—" ‘La Semaine Fran- 
' hes been out in London for the benefit of those English 
readers who may to study contemporary French from all of 


It certainly merits 
LA SEMAINE FRANCAISE, — Tel est le titre d'un 
bebdomadatre, pocrdinu Hia ‘ane revus de tous les Jour- 
ournal réunit, sou» le mme couvert, a4 


grand format, et pages sont publiés, 
Real eel Ti M iubes qui cer ferc 
pendant la semaine dans les Journaux de le 
nons avons sous los youx est apbcimen de ce que pent 


—i Emir s 
LA SEMAT INE FRAN —" The numbers before 
of good things. : will be far better for most than 

phi bast tn Paris Itself, Wo aro much ase 
with the character of it, and believe it will be valued in all those. 
mary b F: 1s culttretod, peinting is very well 
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THE ENTOMOLOGIST’S MONTHLY 
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cte onam TIE ud Team 

LT Magnis comen i contains standard arfícles and 

op al eubjetscooneciad with Entonbiogy Rd sacacnliy on te Insecta é 
Shillings par: Yoluma; post fres. The vokusee cora- 


macs the 
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With Coloured Illustration, prico 6s, cach, PARTS 1 to 6 now ready, |. 
ATLAS OF HISTOLOGY. By E. Klein, M.D., F.B.8., Lecturer on Histology at Bt. 


Bartholomew's Hospital Medical School; and E. NOBLE 3 


and Compound Tissues of Man and the Higher Animals in carefully executed Coloured 
and a concise Account of the hitherto ascertained facts in Histology. 


* 
A complete representation of the Microscopic Structuro of 
* Engravings, with Explanatory Text of tim 


H, L.R.C.P., MRCS 


The ATLAS OF HISTOLOGY vi ba comin Tee Tie Moy Put eh Part slg Theo Foar ori Quo Pa 
and the corresponding Text. Price Gr. cach Part, 


London: SMITH, ELDER, & CO., 15, Waterloo Place. 





NEW WORE by the Author of ‘The Gamekooper at Home.” : r 


WILD LIFE IN A SOUTHERN COUNTY. 


Home.” Crown 8yo. gr 64. 


By the Author of “ The Gamekeeper at 


Alo, Third Editon, Crown 8vo, sr. 
THE. E. GAMEEEEPER AT HOME; Or, Sketches of Natural History, ue and 


London: SMITH, ELDER, & CO., 


15, Waterloo Place. 





MR. MURRAY'S 
ENGLISH HANDBOOKS. 


HANDBOOK—ENGLAND AND WALES, tor. 
LONDON. 3s. 6d, 
. ENVIRONS OF LONDON. 2 vol. ats. 
——  — — — EASTERN COUNTIES—ESSEX, CAM- 


BRIDGE, SUFFOLE, AND NORFOLE, 
125. 


KENT. 7:64. 
SUSSEX. 6s. 


SURREY, HANTS, AND ISLE or WIGHT. 
Tos. 


BERKS, BUCKS, anD OXON. 7s, 6d, 
WILTS, DORSET, AND SOMERSET. ro; 
DEVON. 
CORNWALL, 
SOUTH WALES. ys, 
NORTH WALES, ys. 
DERBY, STAFFORD, LEICESTER, anp 
^ NOTTS. g. 
— SHROPSHIRE am CHESHIRE. 

; —. LANCASHIRE. ; 
—5——— —— NORTHAMPTONSHIREANDRUTLAND. 

9. Od, 

YORKSHIRE. Iz; 

E EP: "DURHAM AND NORTHUMBERLAND, 








gs. . 
s E TRA 
@e ^ 
SCOTLAND. 9% 
. 
IRELAND. ros, e 


JOHN MURRAY, Albemarle Street? 





POPULAR WORKS ON CHEMISTRY. 
BY PROFESSOR JOHNSTON, 


NEW EDITIONS, THOROUGHLY REVISED. 
I. 
This day is published, the 78th Thousand of 


CATECHISM of AGRICULTURAL CHE- 
JAMES F. W. JOHNSTON, MLA, 


pos ees aid, lorc CrownSvo, zz 
E i 
Jost published, by the SA AvTHOR. 
ELEMENTS of AGRICULTURAL CHE- 


MISTRY and GEOLOGY. Eleventh Revised and brought 
down to the present time, Fcap 8ra, (6r 


II. 
dd Now pabEshed, in One Volume, crown &vo, 74. Gal, 
The CHEMISTRY of COMMON. LIFE. 
OHNSTON. A New Edt and much en- 
mE Food ay Sono Comal anin Usa," Mate Werke cee 
Ilustrats with MAD and ros Engravings on Wood, 


WILLIAM BLACKWOOD & SONS, Edinburgh and London, 





MR. HERBERT SPENCER’S NEW WORK. 
Just published, 8vo, cloth, 8, 


The DATA OF ETHIOS. By Herbert 
SPENCER. 


Also, Tittrd Edition, 8vo, price 8s 
MR. SPENCER'S ESSAYS (Third Series): 
SCIENTIFIC, POLITICAL, and SPECULATIVE. 
This Third Edition contains two additional Egeayx. 
e Vola. I. IL, 3 Thousand, prico 16s. 
Also, Cheap Edition, price ss, 6a, 
MR. SPENCÉFPFS Work on EDUCATION: 
INTELLECTUAL, MORAL, and PHYSICAL. 


WILLIAMS & NOROATE, Garden, London; 
so, South et a Sao, Goron Q 
aaa aR a — À— 
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SUBSCRIPTIONS TO NATURE Í y. Now rady, V Revised Kon. , 
Yearly.. e soe uox s MAE NEGRETTI & ZAMBRA’S 
used MEM RE RR s ENOYCLOPEDIO 


Quart 73. 62. 
To the Colonies, United States, the Continent, and 
all places within the Postal Union ;— 


V dei vere oe 
Office : 29, Bedford Street, i 
EAGLE INSURANCE COMPANY, 
MALL. 


-r mm s a n | 


undas we 
Aleo a Subscribed of more than ... 900,000 
E S Cd Form may ja Tad ut Ba Gace, ar om en 


*ASEOWOE HUMPHREYS, Actnary and Beorstary. 
HORNE'8 POMPEIAN DECORATIONS. 


ROBERT HORNE, 
HOUSE DECORATOR anp PAPER-HANGING 


MANUFACTURER, 
GRACECHURCH STREET, LONDON, E.C. 
By Special Appointment to His Majesty the King of Italy. 


LIGHTNING: CONDUCTORS, 


4, 


NEWALL & COS 
PATENT COPPER LIGHTNING CONDUCTOR, 


ani Shipphag in all tof the work 
E TD EC rs alan 

It b s Pied cn im Ineriatons being and à coste 
enly foot for tho standard which la afs In any stom. 
R. 8. 4 OQ. 3, 1 


CHEMICAL & PHYSICAL APPARATUS 


BOTTLES, PURE CHEMICALS, z 
And every requirecpent for Sclenco Classes, Privato Study, or Business 
Purposes. 


TÜnsirxted Priced Catalogues post free for six stampa, 
Carriage allowed to any station in Koglend or Wales, on orders of gor, 
value and upwards, : 


MOTTERSHEAD AND CO, 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
` MANCHESTER. 


L'ÉLECTRICITÉ 


Revue, irre ar. e deat 11lusiréóo 


Paraimant lo 5 et le de chaque mois 
En une belle livraison ds vingt-quatre pages grand in-8e Jésus 
Télégra hle. — Galvanoplast, 6.-—Métóorologie.—Médectne 
i militaire, — Applications diverses 
ORGANE E E A a de PRENNE 
Publication rédigée depuls 1878 aveo la collaboration des 
prinoipaux mans ens français et strangers. 
Beorétalres do la Hédaction : W. Du FoxvoLLE et le Ct p'Annos 
Directeur : Da Orrnzsow. 
CONDITIONS D'ABONNEMENT. : 
m» 1 
PARIS ET DEPARTENENTS| 5 An mols. § go [ORION POSTALE 8 


ETATE-UMIS D'AMÉRIQUE. enn an... z > 


» 
Prix d'une livraison : EUN 


Un semdro 
epéeinen ti sereyd gratis rar toule demands ofensis 


Paris, 16, rae du Croissant, Parts, 








Illugtrated and Descriptive 
tos CATALOGUE OF 


SCIENTIFIC INSTRUMENTS, 


(Containing very numerous Comparative Tables of Roforence and 
Illustrated by upwards of TWELYE HUNDRED ENGRAVINGS, 
Sax Hundred Pages, Royal 8vo, cloth, gilt lettered, Price xr. 64.) 


Optical, Mathematical, Philosophical, Photographic, 
AXD 


STANDARD METEOROLOGICAL 
INSTRUMENTS. 


MANUFACTURED AND BOLD BY 


NEGRETTI AND ZAMBRA, 
Opticians and Scientific Instrument Makers to 





_ HOLBORN VIADUCT, E.C. 


ALSO AT 
45, CORNHILL, E.O., & 122, REGENT STREET, W., 
LONDON. 


.W. LADD & CO, 
Scientific Instrument Manufacturers 


(By Adpeiniment to tha Keyal Incitionion of Great Britom), 
II & 12, BEAK’ STREET, REGENT STREET, W. 
BYRNE'8 PATENT COMPOUND PLATE PNEU- 


MATIC BATTERY for Cautery 
EDMUNDS’ PHONOSCOPE for Vocal Viba- 
tons ina 


visible v 

HUGHES' MICROPHONE, 

TELEPHONIC APPARATUS, &c. 

LADD’S IMPROVED SELF-CHARGING HOLTZ 
ELECTRICAL MACHINE, with I2 Plates, in- 
closed in a Mahogany and Glass Case. fits 

in any condition of the 
Philosophical Apparatus o of every esd m p 


Himriratod Cainlague, Sisjeuca, 


RUD OLPH KOENIG, 
(DR. PHIL.) 
MANUFACTURER OF 


. ACOUSTICAL INSTRUMENTS, 


' TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND, 


PARIS 26, RUE DE PONTOISE, 
PRICE LISTS FREE. 





DIAMONDS AND OTHER PRECIOUS STONES, 


un Maks pegared ake a, Cn m ng Oo’ fer al 
SCIENTIFIC GUARANTEED OPINION 
AS TO THE 
GENUINENESS, PURITY, AND APPROIIMATE VALUg ^ 
Of Stones, Mounted or Unmounted, submitted to his inspection. 


. BRYGE-WRIGHT, 
Mineralogist, and Expert in Gems and Precious Stones, 
9o, GREAT RUSSELL STREET, LONDON? W.C, 
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By JOHN FISKE, M.A., LL.B. 


OUTLINES OF- COSMIC PHILOSOPHY, 
Based on the Doctrine of Evolution, with Criticisms on the 
Feuto-bhuloeopum 3 vols, Svo. ags. ° . 


DARWINISM, AND OTHER ESSAYS. 


[Now ready, 


MACMILLAN & CO., London. 





Now ready, 


price Gs., Past IV., Vol. XIIL, of 


THE JOURNAL OF 
ANATOMY 
, NORMAL ARD ZATHOLOGICAL, 


Profs. HUMPHRY , TURNER, X M'KENDRICE, & Dr. C CREIGHTON. 
. Vol XIIL, prica ase., contains a6 Plates, x86 Pages, and numerous 


ND PHYSIOLOGY 


Nipples and Mera. By J. Mitchell Bruce, M.D. 


Plate 
sod Composition of Bodies ound in Compound Ganglia. By G, 


On the rst of every Month, price Bixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 


^SIMPEIN, MARSHALL, and CO., Stxtioser! Hall Court. 


“That excellent periodical Trx Oaxpxx." *— Professor Owen. 
THE GARDEN: A Wee mode co Illustrated 


 WEROBINEOR, 


in all its Branches. Y 
I.8, Author of “ Alpme 





WORKS IN SCIENCE, 


BALL (R. 8., AM.) — EXPERIMENTAL 
MECHANICS, 'A Course of Ieectures delivered at, the 
Royal Co of Science for Deland, By R. S, BALL, A.M., 
Professor of Applied” Mathematics and Mechanics in the 
Royal College ot Science for Ireland. Royal 8o. 16s. 


BLANFORD—THE RUDIMENTS OF PHY- 
: SICAL GEOGRAPHY FOR THE USE OF INDIAN 


SCHOOLS: with a Glossary of Technical Terms employed, 
H, F. BranForp, F.R.S. new ‘Edition, with 
ons, Globe 8ro. 25 64. : 


- . 57 
FLEISCHER—A SYSTEM OF VOLUMETRIC 
ANALYSIS, "Translated with Notes and Additions from 
the second German Edition, by M. M. PATTISON Moir, 
F.R.S.E. With Illustrations Crown 8vo. 75. 64. 


FOSTER—A TEXT-BOOK OF PHYSIOLOGY 

MICHAEL Foster, M.D., F.R.S. With Illustrations, 

ew Edition, enlarged, with additional Illustrations gnd 
Plates. 8vo. 215 


GAL'TON—METEOROGRAPHICA, or Methods 
of Mapping the Westher, By Francis GALTON, F.R.S. 
Illustrated by upwards of 600 Printed Lithogiaphic 
Diagrams. to. 9s. , 


GORDON—AN ELEMENTARY BOOK OF 
. HEAT. By J. E. H. Gozpow, B.A., Gonville and 
Cains College, ( ridge Crown 8vo. ar. 


MIALL—STUDIES IN eae ANA- 
TOMY. No, I.—The Skull of the Crocodile : E Mannal 
for Students. By Lc C. MrALL, Professor of Biol 
the. "Yortabire College sid Curator of the Leeds dico: 


Svo. ar. 


NEWCOMB-—POPULAR ASTRONOMY. By 
S. Newcome, LL.D., Professor U.S. Naval Miri ne 
With 112 Illustrations and 5 Maps of fhe Stars, 8vo. 1 


. Tt is unlike anything else of its kind, and will be of more , 

use in 2 knowledge of astronomy than nine-tenths of 
the books which have «ppeered on the subject of Inte peau", 
Sure See: 


REULEAUX — THE KINEMATICS OF 
MACHINERY. '"Dutlihes of a Theory of Machines. By. 
Profesor F. REXULEAUK.  Thianslated and Edited by 

A. B. KENNEDY, C.E. With 450 Illustrations, 


Professor 
Medium 8vo. ars E 


SHANN—AN ELEMENTARY TREATISE ON 
HEAT, IN:RELATION TO STEAM AND THE 
STEAM ENGINE... By G- Suann,-M.A. With Illus- 
trations, Crown 8vo, 45. Ga, 


WRIGHT—METAIS AND THEIR CHIEF . 
ENDUSTRIAL AH By C. ALDER” 

*  WzroHr, DSc, on Chemistry in St. 

"o Marys s Hospital Medical Sd" ] Extra fcap, Svo, 3s. Gd. 


MACMILLAN AND CO., LONDON. 
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NOW READY, 
SECOND EDITION, 


GRIFFIN'S ` 
CHEMICAL HANDICRAFT. 


PRICE 4» 7g. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy $vo, 450 pp., Illustrated with 1,400 Woodcuts. 
Most Completes and Cheapest List of Apparatus, ‘ 
JOHN J. GRIFFIN ax» SONS, 22, GARRICK SIREET, 
LONDON, W.C. 


W. F. STANLEY, 
Mathematical Instrument Manufacturer 
To H.IK.'s Goverment, Council of Des. : Science and Art 





Department, Admiralty, &c. 

Mathematical, an A Py rede ieva a a ol 
Pria Lid paat fom PNE siae 
ADDRESS— 

GREAT TURNSTILE, HOLBORN, LONDON, W.C. 

. o. TISLEY & © 


OPTIONS, -— 
BROMPTON ROAD, S.W. 
(Close to South Kensington ÀMuseum) ~ 


THE PHONEIDOSCOPE 
An: Inconent tor Opis fhs Coloni cf Liquid Films under the 
acp rr dir CE 
ie ke hie with s Diss, Bottle of Solution, Deeceiptiyo 
MANUFACTURED AND BOLD WHOLESALE AND EXTAL BY 
8. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
"TELEPHONIC ELECTRICITY. AlN Materials supplied for experi- 
mantal purposes. 


172, 


Price Lists of Hleiriel and Acoustic A 
w te H. Post Free, so. 


DRAPER’S INK (DICHROIC). 
THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a pleasure when this Ink is used. It has been 
by the principal Banks, Public O een 


Te writes almant h Full Black. 


newier + orea iei Oa. 


HOLLOWAYS OINTMENT ion 


REMEDY 


Wor BAD HREASTS, OLD» WOUNDS, and SORES. If 

effectually rubbed on the Meck and Chest, it cures SORI 

THROATS, BRONCHITIS, COUGHS and OOLDS; and for 

GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
Extra foap. bro, y. 6d. 

MY SPLICATIONS their CHIEF INDUSTRIAL 

APPLI Be Mary Hove Mn WRIGHT, Lecturer on 








& CO, London. ^ 


with Drowings and | 


NOTICE OF REMOVAL. 
JAMES HOW & co. 
SCIENTIFIC INSTR UMENT MAKERS, ` 

73, FARRINGDON ST, LONDON’ 


(Lars OF 5, ST. Bemer ST., amp s, Foster Laxa), 


HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. 


The LANCASTER POCKET CAMERA 
X 3} Inch, having threa double dry-plate Sides, Umbrella 
of Diaphragms, &c., Xc., £5. Particulars 


The ne LANCASTER CARTE PHOTOGRA- 


NEW RO odd CATALOGUE of ELECTRIC 
with Instructions for 


pe poe 
post fres 


E DWAR D PATERSON, 
Electrical Enginer and Scientific Apparatus Manufacturer, 
3 BEDFORD COURT, COVENT GARDEN, LONDON 
STEAM WORKS, GRAY’S INN ROAD. 
Experiments in Electric Lighting carried out. 
Electrical Apparatus of all Descriptions fer Lecture Pus poses Laoang out. 
APPARATUS for CLASS DEMONSTRATION and for SCIENCE 


SCHOOLS. 
ELECTRIC LIGHT APPARATUS. 
a and GRAMAIR'S DYNAMO MACHINES and LAMPS 


and Purchase, 
LARGE ASSORTMENT of RUHMEORFF COILS and VACUUM. 
PROFESSOR HUGHES' MICROPHONE. 


ELECTRIC BELLS and INDICATORS. 
TELEPHONES and TELEPHONE CALL BELLS, WIRE, &c., fos 


EDISON'S ELECTRIC PEN No Be 
ELECTRIC and MAGNETIC APPARATUS ceal Desenptdoni 
Isis ak Electrical Part 1. Post P 


6 Scampe. 
BARCLAY & SON, 
: 188, REGENT STREET, LONDON. 
Tb Her Majesty amd H.R.H. the Prince of Wales. 


Fuung. rs Jost oct, 





DUPLEX LAMPS. 
MODERATOR LAMPS. 
READING LAMPS. 
MICROSCOPE LAMPS. 
BÉST COLZA OIL. 
Ax KEROSINE OIL. 


WAX, SPERM, 
AND. " 
_PARAFFINE CANDLES. 





ILL[BSTRATED CATALOGUES POST FREE, 
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PROFESSOR HUGHES’ AUDIOMETER. 


The only perfect measurer for testing the hearing _ Vide Dr. PIGHARDEOHS Report to the Royal Socle 
May 15, 1879; Paa Times and Gasetts, May 24, 1879. m i 


. SOLE "AUTHORISED MAKERS, 


KROHNE & SESEMANN, 


8, DUKE STREET, MANCHESTER SQUARE, LONDON, W. 


THE . TELEPHONE COMPANY, LIMITED, 


.86, OOLEMAN STREET, LONDON, E.O. 
TESTIMONIALS. | : 


145 fo 149, Tottenham Court Road, London, W., May 1879 
“To the TELEPHONE Company, LIMITED, 36, Coleman Sir tt, c. xd ' 
Drar Sizs,—You will be pleased to hear that the em Telephones supplied answer admirably, and are of great con- 


. venience, communicating as do in some cases with our workshops a away. 
The simplicity and case which they work, able to be used by any one, and the advantage over the Telegraph 
m eee idon of the vo must create a great demand for Telephones everywhere, — Woe remain, 
Sin, yours faithfully, — (Signed) J. MAPLE & Co. 
iniu barr do iE 1 Offee, Derby, D UH 1879 
Diar Ss, —In re reply to yorit ingaky of he 3 e o dt a nade that the Telephon: hare 
been erected on the Mi Railway are working very satisfactorily.— Yours faithfully, (Signed) W. LANGDON 


Tux TELEPHONE COMPANY, 36, Coleman Siret, London, B.C, 
APPLICATION for Price Lists or further information to be made to the MANXAGXR. 


SIR JOHN LUBBOCKS NEW BOOKS. 


SCIENTIFIC LECTURES, With Coloured Plate and numerous Illustrations. 8yo. 85. 67. 


° CONTENTS. 
I.—On Flowers and Insects. 
II.—On Plants and Insects, ` . 
III,—On the Habits of Ants, 
y: — (continued). 
V.—Introduction to to the Study of Prehistoric ee 
VL—Addrem to the Wiltshire Archeological and N History Society. 


ADDRESSES, POLITICAL AND EDUCATIONAL. 8vo. 8». 64. ` 
ConTENTS.—On the Imperial Policy of Great Britain—On the Bank Act of 1844—On the Present System of Public School 
Education, 1876—On our Present System of Elementary pend the Income Tax—On the National 
Debt—On the Declaration of Puris—Marine Insurances—On the SE reer yation of our Ancient: National 


MACMILLAN & CO, LONDON. ' 





In-crown 8vo, price 34. 6E - 


A YEAR a 
LANCASHIRE: GARDEN. 


e BY HENRY A. BRIGHT. 


® Té is full of admirable suggestions for the practical gardener as to the choice and arrangements of his plants, but 
(Uia fal ofa gets for he pa gardene DNE EUDHENT 
accomplished man, whose flowers fell him many stories and pleasant things not to be d in the nursery catalogue.” 
— Times. 
z è MACMILLAN AND CO., LONDON. 


Printed Bows, and T. ee Queen Victoria Street, fp the City of axd poblished by 
AC AR ARD Go ut the Cines wes xad 30, Bedford Covent Garden. Gerdw.--Iavasnas, Joy au zb 
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BROWNING'S "FELESCOPES. 


RIFLE AND DEER-STALKING TELESCOPES. - 








With oxidised metal bodies covered with dark aie with leather sling strap and leather caps, from £1 Is. 
NAVAL, MILITARY, pa TOURISTS TELESCOPES. * 





t6-inch;Telescope, with Object-glass 1j inch ed ight body, covered with leather and shade, £2; in German 
ver, $3 37 


THE IMPROVED PANCRATIC TES POM Ed: 





A portable and v zpofrertal Telese or Naval or Military oses, or for the use of Tourists, The instru- 
ment is made of nd vendor Te escape f “and 34-inch when um The | Telescope can be made to mamify at e 
pleasure from 15 to 35 diafheters, Price from £3 10». g . 


-_* Ilustrated Catalogue of Telescopes, &c., post fret: : , 


. JOHN.BROWNING, ` . 


OPTICAL AND D PHYSICAL INSTRUMENT MAKER TO H.M. Se ae D um socteTv, 
i Gu, 
E) 


THE ROYAL- OBSERVATORIES OF GREENWICH, 


6 3,- ~§' TOR ANED, ' W.C., LONDON. m 
FACTORY—SOUFEAHPTON STREET anD EXETER STRÉET, LONDON. l 
PRIZE "MEDAL, 1862. © œe ESTABLISHED, 100 YEARS, 
+ Microscopes, Sibectroscapet, Opera, Glatses, G6, 6. 
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MICROSCOPIC OBJECTS 
ot saperiativo p perfection, Mustrating Histology and every brach of Micro- 


Catalogue post free and gratis on 
PARIS. UNIVERSAL EXHIBITION, 1878, 
Prise Medal awarded for Variety, &<. 


EDMUND WHEELER, 48m, Tollington Road, Holloway, Leadon, N. 
——————————————— 


THE MIDDLESEX HOSPITAL. 
The WINTER SESSION will] open on WEDNESDAY, October mt, 


milan Iatrductory Addres ak 93 a Dy Dio Smwxy COUPLAND, 

The Medical School attached to the Hospital tbe most complete 
means for the education of Stodenta the University of London, 
the Colleges of Physicians and th of A 

T of the value of £5 and £e0, tenable 
for two will be competed for on September and days. 

F may be obtained the Dean or thes 
Medical Officer at the Hospital. 


ST. BARTHOLOMEW'S HOSPITAL 
AND COLLEGE. 


regu- 
Virginie cm or Cre roa Warden of the Col- 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
OPEN SCHOLARSHIPS: 


Three Open Scholarships will be offered for competition on September s 
Candidates must be under twenty-five yours of ses td ot hae ere i 





^ ee 


the medial or ce of 

Two in Scsence, of value of £130 Mp Ep 
twenty years of age). Subjects: Bo 

One, of the valuo of m Lath, French, German, or 
Cans, nmm dabenak and Trench, Germa or 


ty mei io ee Warten ae De Coler Se Sag roni zi iig d 


. ST. BARTHOLOMEW'S HOSPITAL 


AND COLLEGE. 
CLASSES YOR THE UNIVERSITY OF LONDON MATRICULA- 
ON EXAMINATION 


Moos Bth for the Taney Examination. Feo 
(dee 5 baie ey IO Tos, 
PRELIMINARY RENTE EXAMINATION. 


A Class in all the subjects of this Exammation, including practical work. 
iE hellen January to uly. Foe to Students of the Hospital, £8 as; to 
others, S10 row. ( chemicala). 


FIRSTIM.B EXAMINATION. 
dum enrages Fe m ar, 
Hospital, EAE E C. 
ST. THOMAS'S HOSPITAL, ALBERT 
. EMBANKMENT, S.E. 
‘The WINTER SESSION, S^ wil commenca on OCTOBER xt. 
TWO CE N OLARSHIPS TE and po 
OPEN to;all Firet Year's: Btodents eee > cenduen thair berg 
first entored as Students of the H 


qua m oketan CLASSES forthe PR ea 
pad pm ald on Octobe to Jul ed for the at MB ust M.B, jae 


MUN Fiscucioneni in the neighbourbood receive Students for 
residence and register of mspected and approved lodgings 
i bog in tha Serete y alc. 


Prospectus and all particulars may be obtained from the Secretary, Dr, 
° Guearns, at tho Hospital 
W. M. ORD, M.D., Dean. 


ee era aA Pst Siren 
LIBRARY OF HARVARD UNIVERSITY, 
* CAMBRIDGE, ee U.S.A. 


usum 
Sobool}, be sel mein of enger. y, Same 
Iadan Hil, London, P 
JUSTIN WINSOR, Librarian. 
. 


s > 
. 
LÀ 


LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST'8 and NATURALIST'S 
STUDIO ,15 ANN STREET, BIRMINGHAM. 


FT. B. has Jast week postad to bla subscribers specimena of a wonderfully 
transparent Exntomostracon, beleved to be new to this country. Ho hopes 
also to sonit ont next weak another new epocha of Entomostraca from the 


i, Weakly anococaruants will bo made in this place of organise T. B. 


e 
Specimen Tube, One Shilling, post-free, 
Twwenisiis Tubes in course of Six Months for Subscription of £1 18, 
Price List of Specimens on application, with stamped addressed envelope. 
Portrom or DzAwrwGs, Owe SurLnmg. 


SIR JOSIAH MASON’S SCIENCE 


COLLEGE, BIRMINGHAM. 
It ts intended to OPEN this in the month of OCTOBER, 188a 
staff of to enable Students 


RN sii dua sinis 
BE ad Doe DM 
UE D ET 


with half the class 
p tlc a iier ica d 
next to -Honorary Secretary to Trustees, bir. G. J. 
aterloo Street, Birmmgbam, from any further infor- 


ROYAL POLYTECHNIC.—CLASSES for 


the preparation of Students for Unt a oe a urda fha 
AR B. AVELING, D- F.1.8. London Uni 


Matriculation, rst M.B., 
Botany, Physiology, end i tho work practical, 


EQUATORIAL TELESCOPE for SALE, 


several rackwork 
nn pets i rire eis oe nee 
arn ap 29, Bedford Street, Strand, W.C. 





As FACTOR or STEWARD of Estates, & 
Practical and supermntend 


DUNHEVED COLLEGE (LIMITED), 
Seren hours TAUNO ee Systematic Teaching 
fe Scrcxcx, Foxxrox pee ie. and Uxivxxsrrr Covxsxs, 
Calendar post froo 
Tar Paocrrat—BENJAMIN RALPH, LLB. Dub, 


FOR SALE.—INDIAN ELEPHANT i 


Several Skins of ElHott’s Pheasant on hand. — 


Mr. TENNANT, F.G.S,; Professor of 

and ; Minersloght by Appoint: ajeaty 

offers for several of his extensive CO ONS of Minerais, 
gece and Fossil. are well foc -clam 3 

y Colonial Museums, or for the Privato 

Were An From mods 5,000 grin tre) 


Scaences 
Collecgions at 2, 5, ro, 2e, to 


MINERALS, ROCKS, AND FOSSILS. 


ifc Pocket 
as, Ge caii Cabinet, fros- delivery, 4d. compres 9 Cabinets and 
sur. Hemmer-holder end 
od e 
“THOMAS aB Je DI DOWNING, Geologis 
38, WHI STREET, LONDON, E 
Catalogue, Lice wai Quanely Cevult Carcular "^ free on recept of sd. postage. 
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THIN GLASS FOR MICROSCOPIC 


MOUNTING fd. pex cxmos ; Equares, 

LE E aul uma Me po proce: also 
other Materials and lise wel SE ECAR 
PETIT, rsx, Street, Stoke 





-MINERALOGY AND GEOLOGY, 


N: "Spode! Coles to fairs tho verion Te ready, 
itat ees apd the various Textbooks, m 
e emake een in Cewa or separately, New Peru ae 
Geological Hammers, with preces. List of New and Becond-band Books of 
JAMES R. GREGORY, 

MUSEUM OY GEOLOGY, 


88, CHARLOTTE STREET, FITZROY SQUARE. 


CASTLETON, DERBYSHIRE. 
JOHN TYM 


Has largely added to hla stock of Fossils ami Minerals, and fs now offering 
amatly improved Educational Collections at very Low Prices. 
Vor foll particulars aoo his Catalogue, sent post free on applicxtlon. 
PorrAL ADDKKS— 


CASTLETON vid SHEFFIELD. 


LABORATORY, 9, GRACECHURCH STREET, LONDON, KC. 
A, ANTHONY NESBIT, F.C.S., 


WATER ANALYST, 


Performs every description af Water Analysis on moderate terme, 
Properly cleansed. bottles: for the reception of aemplos sent to any part of 





ELECTRICAL, SCIENTIFIC, & PHOTO- |, 


GRAPHIC APPARATUS.— Electric Balle, Fire ard Thief Alarms, 
ral. Repairs and Alterations New Catalogue, 
ene ; Dry Plates, Sonsitve Paper, all Chemicals. 
Photo. free—DALE & * Opticians, 
4 Little 





MINERALOGY AND GEOLOGY. 
COLLECTIONS TO ILLUSTRATE THE ABOVE SCIENCES, 
FROM 
DIOPTASE, ZIRCON, FROM, LLITE, XANTHOPHYLLITE, 
KEILHA FIROCHTORE, APAI APATITE, NORWAY. 
A SMALL QU. ORANGITE, VERY 
"WPIPE 
ceo HAMMERS AND CHISELS, AND CRYS- 
PRIVATE LESSONS AND EVENING CLASSES. 
SAMUEL HENSON, 
277 (Late 1133, STRAND, LONDON, W.C, 


SHEPPEY FOSSILS. 


W. H. SHRUBSOLE, F.G.8&., BxxxxcEsg-o3 LA 
quisa of the above on hand, aus YOR A FEW WERKS ONE A 
Too good ; too assorted Specimens, 
named, az. Not less than so sent at pod "E 


NORTH BRITISH AGRICULTURIST, 
Scotland, a a 
raa of landed property throughout stant ert 


in tha 
tha Northern Dosen iy aie 
alo a very considerable eirsulation on tho 


Ci JMIST hpeblubed eray Wednesday 
fae Fox the Peper wiry ports of all tha T | 
sod pen Markete o Un reports af held on 
the Ny cit of the leading V 
debel ri as a xke to the 


‘GARDENING ILLUSTRATED: 


THE QUARTERLY REVIEW, 


No. 293, Is published THIS DAY 
Coa rxxrs. 
L—YHE ENGLISH MONARCHY. 


V.— RDSHIRE. 
VL+POLYBIUS AND HIS TIMES, 
EKPOCHS AND WARM POLER CLIMATES, 
VIIL.—WHY 1S8 SCOTLAND RADICAL? 
THE IRISH UNIVERSITY BILL. ^ 


JOHN MURRAY, Albemarle Bt-t. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


wb puc occasional Tijetratioos, 
Cosducted by J. Sark ere ECR, F228, 
T 
‘This Magarine, commenced in Ap emaon exter ean end non 
Eug ie coepti cR gas espa-lally on tho Insects of 


par Vobras; post fres. The volumes con.. 


Street, Strand, Londres, W.C, 

CAISE.— ‘La Semaine Fran- 
out in London for te bene&t of thoes Enghsh 
misse dai Tang to ma pardewar Cl of 


maur francais "pgs réuni, sous le mime convert, 4 
sont 
PUTES rn Ts g ee 


P 
Three mowths sse me - - § 0 
Six i. - - - - - - d ? 
P.0.0. io T. 8ra Kinz Beet, Covent Garden, W.C. 
Office, 37, 5 niea Street, Strand, W.C. 


THE BEST FARMERS NEWSPAPER 
THE CHAMS3ER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited ALGEXNON the Central Chamber 
by Joxx oS Satay to 


baryons gre E rir proceedings of the Chamber 
ao pecs vals p gin frag, ed a ma o 

and other Markets of Monday 
Mpeellysepcesi o he erect is despatched the eronda do 


mane w e 
i io eme calvary to country miele by the fem post on lunday 


Published by W. PICKERING, a- Armdel Street, Strand, “W, C. 


weekly. Ilhmerated. Flowers, Fruits Y. 

‘Town and Suburban Tih , “Santen 
Wafi Sarden for every wook. be had 

iT Rc st rates Oke 

£m Londen, W.Ce 
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MURRAY'S 
FOREIGN HANDBOOKS. 


HANDBOOK — —TRAVEL TALK,’ 3.620. e e 

HOLLAND amp BELGIUM. 6; ° 

NORTH GERMANY, e ipa ie THE 
BLACK FOREST, &c. 


— SWITZERLAND, THE ALES AND ITA. 
LIAN LAKES, tot 

SOUTH’ GERMANY, AUSTRIA, AND 
TYROL. Ios 

——_—___——_ FRANCY, Part I. : NORMANDY, BRIT- 
TANY, amp THE PYRENEES, 73. 6g- 

FRANCE, PA2TIL : CENTRAL, SOUTH- 
ERN, AND EASTERN FRANCE, 7s. 6d. 

PARIS AND ITS ENVIRONS, 3s. 64. 

ALGERIA anD TUNIS. tas, 

NORTH ITALY AMD VENICE. 10. 

CENTRAL ITALY AND FLORENCE, ros 

ROME AnD ITS ENVIRONS. 

SOUTH ITALY arD NAPLES. 

SPAIN, ANDALUSIA, &c. 20s. 

PORTUGAL am LISBON. 

RUSSIA AND FINLAND. 

DENMARK, (6: 

NORWAY. 9r. 

SWEDEN, Gr. 

SYRIA amp PALESTINE. aos. 

BOMBAY. Ias 

MADRAS. I5; 

EGYPT AND THE NILE. 1$; 

TURKEY AND CONSTANTINOPLE, 153. 

GREECE AND IONIAN ISLANDS. r5. 


JOHN MURRAY, Albemarle Street. 
THE BREWERS’ GUARDIAN: 
the Protection of Drwwers" Interests, 


iamen fired ae id 
aod Pxrfarmentary Matters, 
Review oF Tax Matt amp Hor Travas; AXD Wx amp Srrrr Trara 


The Organ of the Country Brewers. 


The Brewers’ Guardian "" is published on the of alternates 
Tokay, rar, i only Joona fly coanacnd bewing interests, 


6d. pec annnm, dating quexter-dag. 
Pie iris eee. a Ban add pum any 


Offices- % Band Court, Walbrook, London, E.C. 


‘DIAMONDS AND OTHER PRECIOUS STONES, 


offered 
ae Io nee Wright ia de Soe RM Heg for sale, 


SCIENTIFIC GUARANTEED OPINION 


43 TO THE 
SAE PERA PURITY, AND APPROXIMATE VALUE. 


Of Stones, Mounted or Wnmonnted, subathited to ble inspection, 
e BRYCE -WRIGHT, 


Mineralogist, and Expert in Gels and Progious Stones, 
9» GREAT RUSSELL STREET, LONDON, W.C. 











ros, 
10s. 


IRs, . ' 
18s. 
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AN ESSAY 
ON THE 
MODIFICATIONS OF CLOUDS. 
BY 
LUKE HOWARD F.R.S., &c. 
(First published 1803). 
Third Edition, with Illustrations chiefly from sketches taken 


by the Author, 
4o, cloth. tos, 6s. 
J. and A. CHURCHILL, New Burlington Street, London. 


By JOHN FISKE, M.A, LL.B. ^ 


OUTLINES OF COSMIC PHILOSOPHY, 
Based on the Doctrine of Evolution, with Criticlams on the 
Positive Philosophy. 2 voli, Svo. 255, 


DARWINISM, AND OTHER ESSAYS. 
Crown 8yo, 75. 62. (Nem rady. 
MACMILLAN & CO., London. 


MR. OAKLEY COLES' WORKS. 


In preparation, Thard Editon, domy ro. 
DEFORMITIES OF THE MOUTH, their Mechanical 
of Iluatrat;ra Cases London: 





Ornuoxs cr THE PRESS Ow Tux Fst AXD Sucowp Eprrioxs. 
LANCET, "November 28, IRR The work is full of useful mformation 
of every day utility to the practitioner.'" 


Dn 


LANCET, July xé 1$7.— ‘The Second Edition of this work shows 
thet the author to devote himself with zoal to the investigation. 
and troieni oë a ray ing dasr of copes: Wo recommend, the 
work to the study of Surgeons and Deatists.’” 
ioe 8H JOUENAL OF DENTAL SCIENCE, 
most 


A MANUAL OF DENTAL ieee With 
iso Illustrations Churchill, N 
Ornuox or THE Perss. 
mee DENTAL REQIBTER, November, a The 
to 
we 1A vey Yal one n Mdenn indeed, 
NOTES FOR DENTAL STUDENTS. & 6d. 
Butcher, 4, Crane-court, Fleet Street. 
|: — Ornnox or Tae Press. 

BRITISH OURNAL OF DENTAL B8CIENC 
cece ae useful little book. Por ub Ie 
to thosa Dental Diploma. 
soon be a Bood Edition needed.” 


THE DOCTOR, 
Indeed 


Dental students ..... 6 havo no other fanlt to find with this note-book, 
wich appears a model of wher sach a wote should be. 
THE MOUTH AND TEETH* DURING “PREG. 
NANCY. permumion from the Transactions of tho 
Price 1.64. London: W: 
. Odontologica Bocey. Pp sr. Prem us t Wyman anl 
Orncox oF THE Pxxss. 
MEDICAL JOURNAL.—' The author has 
attention mary useful 


THE BRITISH 
hints as fo the 
practica], will repay 
carry out the suggestions 


to 
Stnct aye kept upon the deve- 
+ ar of in every reapect. Every second one. 
umber in 4to at least ; drxwings. 
my iine of year furnmshed 
ras. f twelve w bne, widely by this 


We hope bare wil 
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SUBSCRIPTIONS TG NATURE 
Yearly 2.20.0 oov . 28s 
Half-yearly . 145. 64d. 

ly. 71.9 6d. 


Quarter 
To the Colonies, United "States, the Continent, and 
all places within the Postal Union : — 


Yearly . 30s. 64. 
Half- -yearly "n 64. 
Quarterly . 


Office : pee da sed 


Ww. LADD & CO, ~~ 
Scientific, Instrument Manufacturers 
(By Appotcimeni te the Royal Instlinction of Groat Britain), 

II & 12, BEAK STREET, REGENT STREET, W. 
BYRNE'S PATENT COMPOUND PLATE PNEU- 


MATIC BATTERY for Cautery and 
maig Vou Vibes 


EDMUNDS’ PHONOSCOPE for 
tions visfhle in 2 Vacuum Tube. 
HUGHES’ MICROPHONE, - 
TELEPHONIC APPARATUS, &c, 
. LADD’S IMPROVED SELF- CHARGING HOLTZ 
ELECTRICAL eae with 4 to 13 a d = 


iar aioe 
immediately Leer cd AREE 
Philosophical Apparatus of every Deacription. 


Instratod Cafuiorme, Sixpence, 


RUDOLPH KOENIG, 


(DR. PHIL.) 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS. 
TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND. 


PARIB, 26, RUE DE PONTOISE, 
PRICE LISTS FREE. 








Now ready, a Revised Edition, 


NEGRETTI & ZAMBRA’S 
- ENCYCLOPEDIO i 
Illustrated and Desoriptive 


CATALOGUE OF 


SCIENTIFIC INSTRUMENTS. 


DoMmerous 
Jihretrated by upwards of TWELVE HUNDRED ENGRAVINGS, 
Six Hundred Pages, Rbyal Gro, cloth, gilt lettered, Price xr. 64.) 


. Optical Mathematical, Philosophical, Photographic, 


ae 
STANDARD METEOROLOGICAL 
INSTRUMENTS. 
© MANUFACTURED SOLD BY 


NEGRETTI AND ZAMBRA, 
Opticians and Scientific Instrument Makers ts 


. HOLBORN “VIADUCT, = c 
ALSO AT ` . 
45, OORNHILL, EO., & 139, REGENT STREET, Ws 
LONDON. 
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ADVERTISING. 
C. H. MAY & CO. 
GENERAL ADVERTISING OFFICES, 


78, GRACECHURCH STREET, LONDON, EC. 
(The only Address.) ° 
e | ESTABLISHED 1846. 


^ ad fot every description recetved for insertion in alf News 
papers, on, Reviews, &c., at the Ge Tetsu ri esa cu 


P cates for General 
Laberal terms to large 
ee iy es ee pawspapert, which may be ad- 

dressed to-these Offices, without extr& change, and replica forwarded, if 


to 
The Press Manual for 1879, 
published 


FRY’ S GOLD MEDAL, 
COCOA 


PARIS EXHIBITION. 
“IE property there is ver 
fat pepe EXTRACT 


In Packets aod Tma Pure 
"edited by Dr. 


Cocoa only, with the super- 
J. 8. FRY & SONS, Bristol and London. 
EAGLE INSURANCE COMPANY, 
ALL f : . 
Eget 
Report ae nie PIER ay 
> Orma may or 
HORNE'S POMPEIAN DECORATIONS. 
ROBERT HORNE, 
HOUSE DECORATOR amo PAPER-HANGING 
MANUFACTURER, 
41, GRACECHURCH STREET, LONDON, EC, 
By Special Appointment to His Majesty the King of Italy. 


"NOW READY, 
SECOND EDITION, 


GRIFFIN'S8 
CHEMICAL HANDICRAFT. 


PRICE 4x pa. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy tro, 480 pp., IIlrstrazed with 1,600 Woodcuts. 
Most Complete and Cherpest List of Apparatus. 
JOHN J. GRIFFIN ax SONS, 22, CARRICK STREET, 


N, 


LIGHTNING CONDŲCTORS, 








LESEN ME NE NE 


e me 9 sm n m m m 


NEWALL.& CO.8 
PATENT COPPER LIGHTNING CONDUCTOR, 
zs the ret Say com actu, and Chonpet 
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PROFESSOR HUGHES AUDIOMETER. 


The only perfect measurer for testing the hearing pore Vide DR. RICHARDSON'S Report to the Royal Society, 


May 15, 1994 Medical Tinus and Gawstte, May 24, 1 


SQLR AUTHORISED ieee 


KROHNE‘®& SESEMAN N, 


8, DUKE STREET, MANCHESTER SQUARE, LONDON, W 





" Iliusiyuiod List on Apblication. - 
T. FLETCHER, Museum Street, Warrington. 





W. F. STANLEY, 


Mathematical Instrument Manufacturer 


To ELM." Council af Science 
o s Government, 2 UN and Art 


and Surveying Instruments of description, 
tho highest and finiah, at the most moderate prices 4 
Price List ges fru, d. Engine Divider te the Trade, 


ADDRESS— 


GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


, 6. TISLEY & Oo 
OPTICIANS, 


BROMPTON ROAD, SW. 
(Cloqp to South Kensington Musenn). 


- THE PHONEIDOSCOPE 


An Instrument for Observing the Colour Figures of Liquid Films under the 
* sg visible demonstration, of the Vikretory and Malaeniar Motion of a 
nih, pHoNETDOSCO Bottle of 

oscOFE, wis 3D gp Soh:ton, Descriptive 


cu a LET LE 
È @ GISLEY & CO., rys, BROMPTON ROAD, LONDON, 8.W. 
TELEPHONIC ELECTRICITY. Al JWiateriale supplied for experi- 
mental purposes. . 


172, 


Erics Lists of Electrical and ficoustic Apparates, with’ Drawing: and 
Denrittion of the Hormonorraph, Post Free, d. 
e 


OLDRIDGE’S BALM OF COLUMBIA 


Prevents’ Baldness and the Hair turning Grey, and forms the 
Basis of a Magnificent Head of Hatr, Strengthens Weak Hair, 
and causes the 


WHISKERS AND MOUSTACHIOS to GROW FREELY. 
Sold everywhere, 3s. 6d., Gs. 6d., and ILS, 
i Wholesale and Retail, . 





-, TECLINGTON STREET, STRAND, LONDON, W.C. 
Esran Sorry Years. 


MICROSCOPIC | OBJECTS. 


of Bone and Teeth, 


mun, cain org and reg ner mM o beens, 
Gang, Crean Seca of Rocks, Fousdls, Minerals, 
Ochreous Iron in Moss-Fike Forma in e. pee 
Heres act dE Phiogopito, zz. s«. post-free, 
THOS, D, RUSSELL, j 
48, ESSEX STREET, STRAND, LONDON, WG 


JOHN NORMA N, 
MANUFACTURER OF 
MICROSCOPES, OBJECTS, CABINETS, 
TABLES, LAMPS, 

And ail Glass Appliances for Microscopes, 

HAS OPENED NEW AND EXTENSIVE PREMISES AT 
34, Whitecross Street, Cripplegate, E.C. 
Lists post free on application, 

NEW ILLUSTRATED CATALOGUE of ELECTRIC 


SIGNALS, &c., with Instructions for . 150 Diagrams, Just out, 
post free, 6 | Scarpa. 


EDWARD PATERSON, 
Electrical Engineer and Scientific Apparatus Manssfacturer, 
a BEDFORD COURT, COVENT GARDEN, LONDON 
STEAM WORKS, GRAY'S JNN ROAD. 

Experiments in Electric Lighting carried out. 
Electrical Apparatus af all Descriptions fer Lecturi Purposes Leanad ext. . 
APPARATUS.: for CLASS ee ee and for SCOENCE 


ELECTRIC LIGHT APPARATU. 
SEMEN E and GRAMME’S DYNAMO MACHINES and LAMPS 


or Hire and Purchase. 
LARG dE ORTHENT of RUHMKORFF COILS and VACUUM 
PROFESSOR HUGHES’ MICROPHONE. 
ELECTRIC BRLLS and INDICATORS. 
TELEPHONES and msc CALL BELLS, WIRE, Koc, for 


EDISON'S ELECTRIC E 
ELECTRIC and MAGNETI 


do do 


A DIAMONDS IN MATRIX: 


R. C. NOCKOLD, Diamond and Oriental ‘Stone Cutter and Dealer, has 
fer salo specimens of of the above; also Cut Precious Stones in all Colours, 


*ra, FRITH STREET, SOHO, W. 
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BARCLAY & SON, 


188, REGENT STREET, LONDON. 
To Her Majesty and HRH. tke Prince of Wales, 


DUPLEX LAMPS. 
MODERATOR LAMPS. 
READING LAMPS. 
MICROSCOPE LAMPS. 
BEST COLZA OIL. 
Ar KEROSINE OIL. 


WAX, SPERM, 
AND 
PARAFFINE CANDLES. 





ILLUSTRATED CATALOGUES POST FREE. 


DIAMONDS AND OTHER PRECIOUS 


STONES, Sclentific opinion giron as 
^o end VALUE.~ Barca Waixr, go, Geeat Riail 


NOTICE OF REMOVAL. 


JAMES HOW & CO. 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON ST., LONDON 


(Lax or s Sr. BIDE Sr, Awp s, Forrer Lawz), 
HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP, 
Rock Sectlons and other Objects for the Microscope. 


The EON ORTER POCKET CAMERA 
bation Sien dnbie y piits agg he hae 


The LANCASTER CARTE PHOTOGRA- 


Kc. 
xe 
47 106.) sidnch, 
Extra fosp. Ho, ss. Ga. 


METALS and their CHIEF INDUSTRIAL 











HOLLOWAY PILLS. em 


MEL TUER, ETOXAGE 

AND BOWELS., A Great PURIFIER of the BLOOD; 

Powerful Invigorator of the Syrtem, in eassa of WEAKNESS 

AND DEBILITY, and is unequalled in Female Complaints, 
ba zi . 
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WORES IN SCIENCE, 


BALL (R. S, 
ME ; 


Royal College of Science for Ireland. Royal vo. 


BLANFORD—THE RUDIMENTS OF PHY- 
SICAL GEOGRAPHY FOR THE USE OF INDIAN 
SCHOOLS ; witha G 


By H F. 


FLEISCHER—A SYSTEM OF VOLUMETRIC 
ANALYSIS. Translated with Notes and Additions from 
the second German by M; M. Parrison Murr, 

F.R.S.E. With Dlustrationg Crown 8vo. ys. 64. 


FOSTER—A TEXT-BOOK OF PHYSIOLOGY 
m MICHAEL FOSTER, M.D., F. RS. With Illustrations, 
ow enlarged, with additional i 


and 
Plates, 8yo, ars 
GALTON— OROGRAPHICA, or Methods 
of Mapping the | . By Francis GALTON, F.R.S. 
Illustrated by of 600 Printed Lithographic 
Diagrams, gto, 


GORDON—AN ELEMENTARY BOOK OF 
HEAT. By J. E. H. Gorpon, B.A., Gonville and 
Caius College, Crown 8yo. af. 


MIALL—STUDIES IN COMPARATIVE ANA- 
TOMY. No. L—The Skull of the Crocodile : a Manual 
for Students. By L. C. Professor of Biology in 
he Yorkahiro College ind Curator of the Leeds Museum.. 

vO. 24 


NEWCOMB—POPULAR ASTRONOMY, By 
S. Newcome, LL.D., Profesor U.S. Navel cape 
With 112 Illustrations and 5 Maps of the Stars, 8vo. 1 


aL t mike anything deo of ts Kind, and will be of more 


in circulating a knowledge 
the books which. have appeared an the ect of late years," — 
Saturday Review. d 


REULEAUX — THE KINEMATICS OF 


REULEAUX. Translated 
Profemor A. B. Kzwwrpy, C.E. With 450 Illustrations, 
Medium 8vo. 21s, 


SHANN—AN ELEMENTARY TREATISE QN 
HEAT, IN RELATION TO STEAM AND 
STEAM ENGINE, By G. Sumann, M.A. With Ilus- 
trations, Crown 8yo. 4. ‘6d. i 


5 . 
WRIGHT—METALS AND THEIR CHIEF 
INDUSTRIAL” yids pane By c ALDER 
4 Wrieut, D.Sc Lecturer on in St» 
Mary's H Hospi Medic Schol Extra fcap. Svo) 6d. 


MACMILLAN AND GO. LONDON. 
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STANDARD AND. OBSERVATORY - TIMEKEEPERS, 





TRAD \ MARK ane BY E. DENT: & 00. - "TRAD MARK. 
ar ae l e ° Guines Guineas, 
. Standard look, siiis for Private Residences in Town Btandard ea Obberenscry Cer Clook, of the most refined con- 
Ed n a beating dass and metric comperftation, &c. . 180 
^" ys once. winding ; in carved "n j| Tis wn same, uA Sir Geo, Alry's escspement ... 170 
“ie oak or mahogany case ++ = fom 8b (8) The same, with M. Leverrler's electrical contact 
EC ud sams, EE goi one month with once system 
l winding. y ss fom 40 ar Suet i i tly an seni io 
E siandaa Observatory’ Mean-time Clook 80 bien ria E oe) the Reyal 2 oy ae cece Wes 
«(9) The same, bat firtiaid with electrical contact A UN MEE Ded fer the sr iri deris and 
decode apparatus with eccétitric 'sorew adjustments for Beginn. A Clocks aha kon for the Ob- 
w. Fe a time M or eee ak Edinburgh (Royal), Dunsink (Royal Irish), Oxford 
dE i 92 | (University), Pulkowa (Russian Imperial), Geneva ( 
. gtändarä Ohebevaiary Bið CERES, ie BD ee en, ee ee 
The Bat’furn... with electrical contact 
+ (a) d s ia x co Galvani - lo Chronographio » Apparatus, d cegistering 
~ ts for transmitting seconds, currents Brera E rs -. from 120 
for controlling other clocks, &c. 95 | The Great Galvanic Chronograph of the Royal Observatory, 


è) Th but arranged to "rM 
w eray God sezoni, fo pig on chrono 


Greenwich, and the still more 


Apparatus the R 
Brussels, and Xe 7 


smaller ones for other Observa- 


. 97 ferie vore constructed by E. Dent & Co. 





! E DENT & CO, 
WATCH, CLOCK, AND CHRONOMETER MAKERS, 


61, STRAND, & 84, ROYAL EXCHANGE. 


FACTORY, GERARD STREET,: LONDON. — 








THE TELEPHONE COMPANY, LIMITED, 


86, OOLEMAN STREET, LONDON, EO. 


4 Ds 


Ti He DRONE COMPANY, LIMITED, 3 Stree, 


6, Coleman 
Drip Sing- Kou NIU ba plcaied to hear that the forty Telephones. 


. TESTIMONIALS. : 


145 P 149 Tottenham Cort Road, Lendon, F.a 14th May, i879 


Be answer admirably, and are of gredt con- 


ue E EE ES awiy. : 

'The zimp and cle * wor. able to by any i, and the advantage.over the Tel h 

da dus po tamanio sio id of the radika iaaa x hones everywhere.—We legraph 
J: J. MAPLE & Co. 


“Midland Ro 
Drir — your inquiry 
been a fis ap fy Railway are n al 


THE TELEPHONE COMPANY, 36, Coleman Strat, London, B.C. 


AFPLIÇATION for. Price Lista ox further fnformatian to be made to tho Marhara, , 





Mienoseonio 


. 
» IV. — Physiological ” ” 


gemma phat 


as, 28th April, 1879 
nes w have 


— Yours faithfully, W. LANGDON |. 


T 





SPECIALITIES. 


Series Yero quehont from the Frog, Wr. 
i. s 2 2 
sara Raga Hepat 22 
S ACIE Dicas (selected) .. i 
(very rare). 


"n 3 


sas tem 


m 
m 
8 aooo 


Pathological and Physiological Preparations in great end Seinai ee ry an of mon ala descriptions, 15s. 
301. per 


Desripisoe Lits and fuil partsoulart on application to 
iur ARTHUR C. COLE & SON, 


"sr. DOMINGO HOUSE, OXFORD GARDENS, NOTTING. HILL, LONDON, W. 
e LATE OF 62, ST? DOMINGO VALE, EVERTON, LIVERPOOL. 


Printed by R. Crfy, Sonn, ind TATLOR At apd 8, Bread Street Hill, Queen Victoris 
\REACMILLAM n tice, ao az 90, Bedford Street, Covent Garden.— 


AXD Co., at tha Q. 
, 


ta tha Oley ol Tondon. dnd d 
UXÉDAY, 1$yg. 
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"BROWNING'S | BINOCULARS, 
THE NEW THREE-POWER. GLASS, 


VERY, PVT 


» 


By turning a stud, the ee are fae changeable - © 
at pleasure, 80 that the glass becomes suitable for either 
theatre, field, or marine purposes. The arrangement is so 
strong and simple that it cannot get out of order, nor can 


the eye-pieces be Tost 


& 


` PRIOE FROM £4 nee 








THE: DICRATIO, 


OR DOUBLE-POWER BINOCULAR, 


WITH TWO DRAWERS, 


This Binocular Glass having-two drawers, the power is nearly double. 
This glass is specially adapted for use at sea, or to make out distant 
- signals. .Itis also better adapted -than most Binoculars for looking for . 
shot-marks on targets. It is specially adapted for any purpose for which 
] high magnifying power alone is suitable; " : . 
- Price with I2 Lenses, Object- Glasses 2 ine in diameter, 
mos i . £6 108. -- ES ^ ; ' e 
ACHROMATIC OPERA GLASS IN CASE, YROM dor 6d, 
Complete Minstrated Catalogue of "Prices free. e 


“JOHN BROWNING 


OPTICAL AND PHYSICAL INSTRUMENT MAKER HER MA TESTS". GOVERNMENT, JHE ROYAL 
OBSERVATORY OF GREENWICH, 


6 3, „STRAND, W.C., LONDON. 
PRIZE MEDAL 1862. ESTABLISHED 100 YEARS, 7 


` 7 EETA 
3 b. e 








2o 4 


s 
pinta th Sarees, ET 


M 
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NOTICE. 


BRITISH ASSOCIATION, FOR THE 
ADVANCEMENT OF SCIENCE. 


* | "NATURE" °’. 
FOR AUGUST ar 
And the following Numbers will contain FULL REPORTS of 


THE PRESIDENT’S ADDRESS, 
And of the ADDRESSES and PROCEEDINGS in the 





E NOTICE TO ADVERTISERS. 
ADVERTISEMENTS 
sent to the Pablishers by” 
TUESDAY NEXT. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


MICROSCOPIC OBJECTS 


De agir Histology and branch of Micro- 
Catalogus post ind gratis on 


PARIS UNIVERSAL EXHIBITION, 1878, 
Priss Medal owarded por E-xcellence, Variety, &<. 
EDMUND WHEELER, 48m, Tollington Road, Holloway, Londons, N. 


PHYSICAL SOCIETY.—The Reprint of 
Sir CHARLES WuxATETOXX's SCIENTIFIC PAPERS.—Any member 


who, having current 
hio Bor Ee en DS tones e teenie De 
wie Tha res al of this vo. to nonmembers uw rss, and it may be had 
Moses. TEYLOR amb Francis, Red Lion Court, E.C. 
“HAUL MARK” z 
FOR THERMOMETERS. 
Society bareby gire Notica that after 
i xum talr x “KLO.,” interlaced, and a register 
E ecu amber 


7 By odg M. WHIPPLE, Bupeintundent, 
E roca TIT 
BRITISH ASSOCIATION FOR THE 

ADVANCEMENT OF SCIENCE, 
s, ALBEMARLE STREET; LONDON, W. 
> SHEFFIELD, Angust so-37. 
PxxsinxwT-KixcT. : 
Prof. G. J. ALLMAN, M.D. iy LLD, TRST spd K rif 


_ The epi te a PRESIDENT'S '$ ADDRESS end other Printed Papers 
the Ansociation during tha Amua! Moeting will be forwarded 


pU cree zy apro eig ene 


before the first day of the Meeting. 
ST. FET S SCHOOL. —In the coarse of the 
tla School 


© next fow weeks a SCIENCE MASTER will be 

@ teach CHEMISTRY and CHEMICAL Fs 

ayear, The CR 
attendance at ‘the “School the s rarei Eon ay 

Twenty-une Hours a W kukca to be sent to the 

Master, St. Paul's School, St, Paul's Churchyard, London, EC. 


gr tee ee a 
eee A UH COMMISSION, —Open 


eod for One Siman es rio atin (Se xu 
SEEDS mdr eR, 


e UE 


-BRITISH ASSOCIATION IN SHEF- 
OTRO dese in The Shefteld etgan Posted 


intended for the above number should be . 


pM tg 


LIVING SPECIMENS FOR THE MICROSCOPE, l 


STUDIO, 17, ANN STREET, SIRMINGHAM. 
T. B. has lest week ‘his supposed new Ento- 
figured and described by Mr. Forrest as D Batoiii. That 
sent out the a 


Lepisdsra 
and tol country. He has also sent out Cris 
cres Bickerad, Falves | lees Uri riui Sie 


will be made in thi place of organiexa T. B. 





“Specimen Tube, One Shilling, post-free, 
ee ee ee otis de pea 
Price List of Specimens on application, with stamped addressed 

, Porro or Dgawixos, Oxx 


i 


ROYAL COLLEGE OF SCIENCE FOR 
- , IRELAND, 
l STEPHEN’S GREEN, DUBLIN. 
Ea AND TECHNICAL EDUCATION, 
SESSION 1879-8. i 
Ev cieli ica ma: ra 


clamed broadly 
CODY a MINING, and 
ENGINEERING: 
we ‘of Associate of the College is granted at the end of the Three 
There Y. Scho o€ the value of each ? 
EE aro Four Royal larzhipe A5 ch yaniy, wii 
year. Thay are grren to Students who have been 
or £10 for all the Courses of cach your, 


AXD PRACTICAL) METALLURGY, &c.—Prot, 





Botamy.—Prof, M'N. M D Yi 8S. 
Zooroct.—Prof. BRIDGE, B.A. 
Gzoroav.—Prof. MA, FRE. 
tare told ier En BAILY, ¥.G3 Y Ies . m 
wing School are open 
dally for Practical hi 
Fee for Chamical Month, or £19 for Session. Fee for 


Physical Laborátory, $1 per EE se react Feo for Drawing 
School, (or Demon. PRESS 
esac agro idi ter pe a ia ikea 
ae Feng e arp mar gera Lr iiia acd 
i “* FREDERICK J. SIDNEY, LL.D., Secretary. A 
UNIVERSITY COLLEGE, LONDON. 
i SESSION 1879-80. 
m eit UHR EMER ti e m lem gott 


BER rst. provided for Women 
ig ee ng nin Paro Arpad Ley eof Serpen Se 
on September ss1d. = 


add Copies of the Regulations relating to the Entrance and 
Scholarships, &c (value about £2,000), may be obtained. 

a The T. Ste te eee 
The for the Exhibitions will be held on the asth 


and sóth af September. 
The College is close to the Gower Street Station of the Metropolitan 


d l, TéLFOURD ELY, M.A, Secretary. 
Se a a a EIS SATEEN SORT ep IS TPE LTO ERE KR 
A WHITWORTH SCHOLAR, WITH 


"n 


Teacher’ Twelve S i end Art 
Honours in Six Subjects, desires an ee LECT n 
Mi in connection with aes wh Serica irta 
commg .—Address ATURE Offica, 29,- 
Bedford W.C. - 


FOR 8 SALE.—INDIAN ELEPHANT 


th eter ot pe EUNDO a bargain. 


Several Skins of KIHott's Pheasant on hand. ,_ 
ROYAL POLYTECHNIC:—CLASSES for 
under the 
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LIBRARY OF HARVARD UNIVERSITY, 
CAMBRIDGE, MASS., U.S.A. 
f REN for the mue Demy, um, Bae Garden, Done Pacey 


Bao may mel uris Apai cms TERRE E pui perpe. 
JUSTIN WINSOR, Librarian. 


MINERALS,*ROCES, AND FOSSILS. 


sos ; 5o do. ror 
a squaro 
Cahmeta fitted with Card-Ti ays shd Catalogus 
“The Le Poplar iie Cahicot Series ” compriums 
Xi she d pep ai ete e irem e comprises a yp, 
THOMAS J. DOWNING, pete ed Mos 


3, WHISKIN STREET, LONDO 
Catalogus, Lasts, and ** Quarterly Cirenlar”’ free on receipt of aa. postage. 


Mr. TENNANT, F.GS, 





Professor of 


&nd . ‘Appointment to Her Majesty 
dare for SATE event of hi i 
- offers for several of his extensive CO ONS £ Minerais 
Da E oer aro well adapted for 
Esta Museums, or for the Private 
ion ET Ai es el 
to xooo Gmmeas. Students’ 


Collections at s, 3, 10, 90, Ny d denk 
CASTLETON, DERBYSHIRE, 


JOHN TYM 
Has largely added to his stock of Fossils and Minerals, and is now offering 
Areatly mmproved Educational Collections at very Low Prices. 
For fall particulars sec his Catalogne, sent post free on application. 
: PosríaL ADDRES&— 


CASTLETON vi SHEFFIELD. 








LABORATORY, 38 GRACECHURCH STREET, LONDON, EC 
A. ANTHONY' NESBIT, F.C.S, 


WATER ANALYST, 


Performs every deecription of Water Analyaia on moderata teca. 
Property cleansed bottles for the reception of mingles sent to any part of 





ELECTRICAL, SCIENTIFIC, & PHOTO- 


GRAPHIC APP. — Electric 

4nd Automatik Switches Indochon Colls, Frictional lamps, 
Microphones, Wires, and Mate- 

tals Repals and Alterations Now oem Catalogue, 

one Cameras, Dry Platea, Sonszitive Paper, all Chemicals. 

Photo free. —DALE & CRAMPTON, Opticians, 

4, Little London, E.C. 





MINERALOGY AND GEOLOGY. 
VCOLLECTIONS TO ILLUSTRATE THE ABOVE SCIENCES, 
“SINGLE SPECIMENS FROM 
,DIQPÍASE, ZIRCON, i ages XANTHOPHYLLITE, 

KEILHAUITE, PYR NORWAY. 
A SMALL QUANTITY OF CHORTLE AN ORANGITE, VERY 


BLOWPIPE HAM AND 
TALOISIBERS fastum MERS CHISELS, AND CRYS- 


‘PRIVATE LEMONS AND EVENING CLASSES. 
SAMUEL HENSON? 
277 (Lat 1132), STRAND, LONDON, W.C, 


.SHEPPBY FOSSILS, 
W H. SHRUBSOLE, F.G.S. TOUR Faw VETES 6 Ip 
uum 


quantity of abora on hand, off 
oe T001 dien ed | foe 
‘named, a, Not less than so sent at 


` e 
THIN GLASS FOR MICROSCOPIC 
e AET i 


Pe UIT, rsx, Street, Stoke 
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COLLEGE, BIRMINGHAM. 


t la heat oS this College in the month of OCTOBER, 188o. 
erase will sactids those MORDET to enable Students 
ix ande iuclnspe (len a E ce laced i de doar oe 


B. and D.Sc. 
tag Boiga and or Er em ie perro el E 


made for & term of three 
strpend 


the ploasnre of the trustees, ‘Lhe in each case be £280 per 


Eae ee NENNEN ate eae 
abstain from canvassing. 


ASTRONOMICAL TELESCOPES. — Cal- 
VER'S REFLECTING TELESCOPES of the crm ep 


stn. to 
ame see st eo 
on fà SALE.—A very fine Foe EQUATORIAL, with Clock. 
As FACTOR or STEWARD of Estates, a 
Practical and nate tale 


ís Mae] 
eire ad 





THE MIDDLESEX HOSPITAL. 


The WINTER SESSION UD oped n WEDNESDAY, Octobar at, 
with an MICA E) SONETY CourLAxD 
The Medical School attached to the Hospital 
Studants 


mation msy 


TO BE LET, FURNISHED, a Comfortable 





and 
a few months in the 


ST. THOMAS’S HOSPITAL, ALBERT 


EMBANKMENT, 8.E. 
SESSION, z on OCTOBER rat. 


y o£ London, with Practical Work ms, 
from October to July, and for the rst M.B. from January to 


Medica] Lgs in tha neighbourhood receive Students fer 
la Kopt tn tha Secret's oce. m 
ő s and all particulara may be obtained from the Secretary, Dr. 
W. M. ORD, M.D., Dean. 
EQUATORIAL TELESCOPE for SALE, 
Ushers ae parea cede hile AEEA ‘care o the Pub- 
EE Re e, 
DUNHEVED CO EE IMITE 
AUN Siu, ELTE 


Tux Procrrar—BENJAMIN RALPH, LL.B. Dub. 


“MINERALOGY AND GEOLOGY, 





° JAMES R. GREGORY, 
OF GEO Y, 
$8, CHARLOTTE STREET, FITZROY SQUARE, 
V 


SIR JOSIAH MASON’S SCIENCE ~* 


camp G. CALVER, F RAS, Hill : 


1 
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New Work on FERNS, with Coloured Plates, 
PART I, ready Aug. 25, price 7d, 


EUROPEAN FERNS. 


ByJAMES BRITTEN, F.L.8, With Coloured Plates, 
painted from Nature, by D. BLAIR, F.L.8., and 
numerous Wood Engravings, 


Cassell, Pater, Galpin, & Co., London ; and all Booksellers. 





Vols, I, and I, now ready. Tustrated throughout. gs. each. 


CASSELL’S 


NEW NATURAL HISTORY. 


Edited by P. Mart Duncan, M.D., F.R.S., Professor 
of Geology, King's College, London. 


Vor I. contains— 


Arxs AWD Mowxxrs. By Professor P. M. Duwcax. 
— rd Morr, K.D., LL.D, PLS, Y.LS8.,and Professor P. 


Gia Es Donc om By W. 8. Darras, Y.L.8S. 


Vor. IL, containe— 


Tux Lawn CAXxKIYORA. M K. Parcz, F.R.S., F L.S., and 
SONAN EET CAKETI 


) By W. Borp Daw. 


Me eR oT POR, and BW. OAXLET. 


Cassell, Petter, Galpin, & Co., Londen. 





e THE NEW WORK ON THE DOO, 
In Monthly Parts price rs. Part L now ready. 


THE ILLUSTRATED 
BOOK OF THE DOG. 


By VERO SHAW. With THIRTY FAC-SIMILE 
COLOURED PLATES (drawn from life) and 
. numerous Wood Engravings. 
“A attractive book, written by & high authority, and 
ustrated,"—Mark Lane Express. 
‘(Will be a most valuable assistant to the owner of dogi: 
The coloured platos are worthy of every commendation. 
Bals Life. ; 


“Tho coloured will of themselres foit a of 
canine art such as never before been attempted," — Live 
Stock Journal. ; 

iu Ar success as a breeder and bitet ree 


which 


e for a work of this descriptio 
Reda 


a M EE 

judges." —Sperting Gasette. 

. ue e Ge ty UA E 

&nd regular d era, sportsmen, and 
gentlemen generally. Meses. Camala s publication has 
arantages in its lourd platen from tho life, na well à 

in the fact of the whole beok being entirefy new and freshly 

wh on,’ — Farmer, 

‘The letterpress to Part L consists ari histofical ñd literary 
aA EIL Gath "The work promises to be ; 
the general management of dogs. e work promises to be o 
grea Introd." Court Jona 

Cassell, Paie, Galpin, s Ce, Lendon? =, 
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SUMMER TOURS. 





z Fea to, 
“Mr, Murray has succeeded in identifying his countrymen 
all the world over. Into nook which an Enghshman can 
te he carnes his RED BOOK, He trusts to his 
URRAY because it is thoroughly English and rellable.”— 
Ths Times, * 


ENGLAND AND WALES. 
With Map, post 8vo, Ios, 


MURRAY'S HANDBOOK FOR TRAVELLERS 
IN ENGLAND AND WALES. vies herein of 
the Places and Objects best worth viai -more seien aad 
those rendered Interesting by Histori 
likely to attract notice, phabetically eee a and i 
densed for the convenience of TRAVELLERS. Forming a 
Companion to Bradshaw's Railway Tables. 


“CA trustworthy end alphabetically 7 arranged ecd of rey 
town, vil de reas emna to them 
of archeological, 


cl, Danial, ar geogra interest. 
A handler book of reference could hardly have puget 
We believe it to be one of the beat books of S kid Shih ibe 


well-known publisher has issued. ”— Science Gossip. 


SCOTLAND. 
With Maps and Plans, post 8vo, 9r. 


MURRAY'S HANDBOOK FOR TRAVELLERS 
IN SCOTLAND—including EDINBURGH, MELROSE, 
KxLso, GLASGOW, DUMFRIES, AYR, STIRLING, ARRAN, 
Tux Crypr, OBAN, INVERARY, LOCH LOMOND, Loca 
KATRINE AND TROSSACHS, CALEDONIAN CANAL, INVER- 
NESS, PERTH, DUNDEE, ABERDEEN, BRAEMAR, SKYE, 
CAITHNESS, Ross, SUTHERLAND, &c. 

~ “We. Murray’s HANDBOOK FOR SCOTLAND is to be 

recommended warmly. The arrangement of routes, the wayside 

divergences, and the riety of schemes introduced for tours of 
one, two, or three months, are all that can be expected,” 

Butlder. 


5 IRELAND. . 
With Map, post 8vo, Ios, 

MURRAY'S HANDBOOK FOR TRAVELLERS 
IN IRELAND—incinding DUBLIN, BELFAST, DONEGAL, 
GALWAY, WEXFORD, CORK, LIMERICK, WATERFORD, 
TEX LAKES OF eer COAST oF ANTRIN, Mayo, 
GALWAY, &c., &c. 

“ There is nothing more beantiful and more picturesque then 
the south and west of Ireland, They who teow die fatrest 
portions of Europe still find in ireland that which they have 
seen nowhere else, and which has charms all its own. Thackeray 
doubted whether there is in all the earth & grander view than 
that over Westport to Clew Bay. But the whole coast west and 
south hes beauties that many a travelled Englishmen has not the 
least conception of "—7imer. 





SUMMER TOURS IN THE ALPS. 


With Maps and Plans, post 8vo, ros. 

THE NEW AND REVISED EDITION OF 
MURRAY’S HANDBOOK FOR SWITZERLAND 
AND THE ITALIAN LAKES, &., IS NOW 
READY. i j 
+,” This edition ts bownd in Too Paris for the cesroenience of 

: IL 
With Maps and Plans, post 8vo, ros. 

THE NEW AND REVISED EDITION OF 

e MURRAY'S ANDBOOK FOR SOUT. GER- 
MANY, AUSTRIA, THE ' EASTERN ALPS, 
BAVARIA, TYROL, THE DOLOMITES, AND 
THE DANUBE, IS NOW READY. 

JOHN MURRAY, Albemarle Street, 
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Quart 3. 6d. 
To the Colonics, "United "States, the Ponthient and 
all places within the Postal Union :— 
Yearly. . 1 . 0 8 2 
Half-yearly, | a 
Quarterly . . 
Office :- 29, Bedford Street, Strand. 


AN ESSAY 
" * ON THE 
MODIFICATIONS OF CLOUDS. 

BY 
LUKE HOWARD F.R.S., &c. 

(First published. 1803). i 

Third Edition, with Illustrations chiefly from sketches taken 
by the Author. 
4to, cloth. tos, 64. 

J. and A. CHURCHILL, New Burlington Street, London, 


THE QUARTERLY REVIEW, 
No. 995, ia pabEabed THIS DAY 


Coxrzxrs. 
THE ENGLISH MONARCHY 


30r. 63. 
155. 647 
8s. 





FOREIGN BOOKS AT FOREIGN PRICES. 


WILLIAMS & NORGATE’S NATURAL 
SCIENCE CATALOGUE, A List of Works on 


[bis ten bari uL ae Sent post free on sin, Opti Mtn, 


WILLIAMS & NORGATE’S NATURAL 
HISTORY CATALOGUE. “A Camised List of Books on Natural 


n Ro ND Kos ae e Phymology, Botany, Geology, 
ko Menueta oti, Covent London; and so, South Frederick 


DRAPER’S INK (DICHROIC). 
THE NEW BLACK INE 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 





5 corrode Steel re PES d the 
not -paper at 

Iscleunly to use, and not Hable to Blow Hote peyar mar 

Can be obtained in throogh Mers. BAxcraY & Soxs, Farring- 

don Street; W. Epwaxvs, id Ganges! F. Newser & Soe N 

Street; Wu. Marx, abd it & Co., Dake 

Brest, Liverpagl; and Stacy & Coor, Paternaster j and to be kad of 


BEWLEY & DRAPER (Linüed) Dubin ° 


W. F. STANLEY, 


Mathematical Instrument Manufacturer 
To H.M.' Council of Tin : Sclance and Art 
o 3 Government, 


Admiralty, &o. 
ge be doe E 
Wis UA Ule Da bs as 
- ADDRESS 
GREAT TURNSTILE, HOLBORN, LONDON, W.C, 





NATURE 


CXXVv 





Now ready, the AUGUST Number of 
THE PROCEEDINGS OF THE ROYAL 
GEOGRAPHICAL SOCIETY AND 
MONTHLY RECORD of GEOGRAPHY. 
Pubhsbed under the Anthority of the Comal, anf Edited by H. W. BATES, 
Anstatant-Secretary. 
. eicere e 


i J. M'Curthy. 


EDWARD STANFORD, ss, Charing Cross, 5. W. 


DIAMONDS AND OTHER PRECIOUS STONES. 


In of the spurious offered for 
Mr. Royce Wright x propared to gira a peni aey gema sis 


SCIENTIFIC GUARANTEED OPINION 


! AS TO THE 
GENUINENESS, PURITY, AND APPROXIMATE VALUE 


Of Stones, Mounted or Unmounted, submitted to his inspection. 
BRYCE-WRIGHT, 
Mineralogist, and Expert in Gems and Precious Stones, 
9», GREAT RUSSELL STREET, LONDON, WC. 
Now ready, a Revised Edition. 


NEGRETTI & ZAMBRA’S 


ENCYOLOPEDIC 
Ilustrated and Descriptive 


CATALOGUE OF 


SCIENTIFIC INSTRUMENTS. 


(Containing .very rrmerous Comparative Tables of Reference and ° 
Tinstrated by upwards of TWELVE HUNDRED ENGRAVINGS, 


Six Hundred Pages, Royal 8vo, cloth, gilt lettered, Price ss. 64.) 
Ortical Mathematical, Philosophical, Photographic, 
AXD 








STANDARD METEOROLOGICAL 
INSTRUMENTS, 
MANUFACTURED AMD SOLD BY 


NEGRETTI AND ZAMBRA, 
Opticians and Scientific Instrument Makers to 


The Observatory, Greenwich; the Admiralty; Hon. Board of Ordnance; 
of Trade; the British Meteorological ; the Observatories 
Kew, Toronto, Washington, Victorias; Rast Government. 


HOLBORN VIADUCT, E.C. 


ALBO AT 
45, OORNHILL, E.O., & 129, REGENT STREET, W., 
LONDON. 


LIGHTNING CONDUCTORS. ` 


since the tine of Benjamin F: ? proves 
conckustvely thet a Condnotor of oft adequate sive xs the best 
of all appliances for the protection ol from the 
destructive ofÉghtning, —8 — —— e 


NEWALL & 0048 
PATENT COPPER LIGHTNING CONDUCTOR, 


E ed Capat 


insulators being reqtdred, and it costs 
pot font fa the standard SER ny Seem 


& 00, 
k PWA LIVERPOOL. 


pne GLASGOW. 


n MANUFACTORY- GATH 
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THE TELEPHONE COMPANY, LIMITED, 


] 36, COLEMAN STREET, LONDON, E.C. 
. t TESTIMONIALS. 
7f tas O Cowon E B6: a ne «c 9 Court Road, "i HH ano : 
Duas Sus; oa wi be pleased to ete dar he forty Telephone pos mplel sewer ad gad aro of great ws 


mmnicating as they do in some cases with our workaho 
The E city and esse with which they work, set be amed Ur azy s and the great advantage ov the Felegraph 


Pune NAE of the aei died ka oe: nes e ADLE & e 
2 som a diu 
lass R ons tee PNIS n x. Dun ina April 1879 
Drax Sma Tn iy ta your ngey ofthe 2 ash have the pleasure to inform you that the Telep. have 
been erected on the Railway are working very satisfactorily, —Yonrs faithfully, (Signa?) W. LANGDON 


TRE TELEPHONE COMPANY, 36, Coleman Sirat, Londen, E.C, 
APPLICATION for Price Lists or further informatien to be made to the MANAGER, 


PROFESSOR. HUGHES’ AUDIOMETER: 


The only perfect measurer for testing the hearing pee Vide Dr. RICHARDSON’ 8 Report to the Royal Society, 
Máy 15, 1879 5 Medical Leites and Castle, May 24, 1 


SOLE AUTHORISED MAKERS, 


KROHNE & SESEMANN, 


8, DUKE STREET, MANCHESTER SQUARE, LONDON, W. 








" EAGLE INSURANCE COMPANY, NOW READY, 
79, PALL 


: : BECOND EDITION, 
cp PEE: : QRIFFIN'S 
Am sre cis a min CHEMICAL HANDICRAFT. 
© PRICE 42. yd. POST FREE. 
RI BREE OC UNIS? oA CATALOGUE OF CHEMICAL APPARATUS: 








farmers, farm-belbf, and others ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
management of landed property throughout ScoLand aad 
Oe RE COTED FLEES ot vay epee lain on e uL ARTE E 
a 
s vory or on Most Complete and Cheapest List of Apparatus. 


, The GORICULTUBIST ke poblabal cray Wedneday aftemoon in | JOHN J. GRIFFIN axp SONS, 23, GARRICK STREET, 








time for the evening malle, and contains Reports of all the prmerpal British . 
eod Trid Markee of tho Week, besos ialegraphic repos of those beld on Lon LONDON, W.C. 
UAE Vases Dapasteat hated by one ofthe leading Votre i On the rst of every Month. 
» valuable to breeder feeder tuds 
of and ther treatment when under Momm. THE JOURNAL OF BOTANY, 
OE en do Rora rn pede: Highland acd Soray 770 . " BRITISH AND FOREIGN. ` 
Boclety of the Scottish Chamber of New Series. Edited meer T M B., F.L.S., British Mi 
ad all the principal Agicaluril Amoclatios throoghont Gres: Britai cv Saien, Bei by Baay Tene M B P atn Kew. n 
Teod Co : Articles Botanlsta.—E and 
Fox Advertisers addreming themselves to Farmers a better madlum doss E mme Onpral Artkde by at lat aa, aad 
Piles ai sd. Annual Subscription, payable in advanca, 145. Proceedings of Societies. 
77377, " - Prco rs 34. Sabsoriptian foc One Year, payable in advance, rar 
orbes iu. Jun, Ediiburah. London: WEST, NEWMAN, & CO., 54, Hatton Garden, E.C. 
rc —M—— MEE ES 
THE *HANSA," On the rst of every Month, price One Shilling. 
Published in ts the independent profemienal THE ZOOLOGIST: 
reete Hamburg, the oniy dapat p : 
Spes, Reviews, Strict eye kept upon the dave: A MONTHLY MAGAZINE OB NATURAL HISTORY. 
io E Meitas À in every rapet, Every second enc Third Serios. Edred JE Harmo, BLS, , F Z,S., e£ ober of the 
Ari cong furnished subs 3 conti 
eds diera Ee Advertisements 4d. a Dra, widely by tha > Origi ulei lh icy, mararahas fa pry trash of noir 
Py wd considerable abatement for » 6, ra montha' of animals; arrival and daparture of bards ; occurrenco 
Avg. Meya and Altarwall, a8. Edited, by of rare bigs dean digs of Both mede ah ew 
arr > water mo! with on the hanta and habs of the species; and 
FEN CERTAIN | opea the Linien nj ener 
: of natura! hixtory booka. — Oocasional foreign 





REMED curnals of important and interesting articlas fa various branches of ao 
Y ossia pi S 


_ For © BAD e “OLD “WOUNDS, BORES. It * JOHN VAN VOORST, r, Paternoater Row. 





und bhest IÈ agree SORE 
ES mmi éOUGES an OLDM «ai fe DIAMONDS AND OTHER eee 
BOUT, REXUNWIEM, od all Akin Diseases ibis unequaled, | kd VALUE. Decr Wara, go, Greet Rowell Sou, 
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T NEW erp gis ees CATALOGUE of ELECTRIC 
NOTICE OF REMOVAL. ee eee een fae 


JAMES HOW & COS EDWARD PATERSON, | 


SCIENTIRIC INSTRUMENT MAKERS, | OEH SNe On SINE dimer Misses 
3 BBOFQRD COURT, COVENT GARDEN, LONDON 


73, FARRINGDON ST. LONDON . STEAM WORKS, GRAY'S INN ROAD. 
(Lax or s, Sf. Bews Sr., ann s, Forrre Lawo), Experiments in Electric Lighting carried out. 
HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP, | Electrical Apparatus af all Descriptions fer Lecture Purjest Loansa out, 
Rock Socis and othar Objects x the Microscope. APPARATUS for CLASS DEMONSTRATION and for SCIENCH 


rn ELECTING LIGHT APPARATUS. 
The LANCASTER POCKET CAMERA | SIEMENS and GRAMME'S DYNAMO MACHINES and LAMPS 
fea teeta 34 ine inch, h havia three double dry-plate Umbrella D LS OREMENT of RUHMKORFF COILS and VACUUM 


&c., &c., £5. 
M ERR HUGHES' MICROPHONE. 
The. LANCASTER CARTE PHOTOGRA. | A rE RO PELLS 2 oe BELLS, WIRE, ko., foc 
ARA somal, Tg &c " Frog, 
FiRST QUALITY RONOMI TuLESecPE et bt 5 EDISO ELECTRIC PEN 
i 7 tos.; aftinch, 2: ELECTRIC and MAGNETIC PPARATUS of all 


Wray, £ Descriptions, 
i ; S Electrical 
meom Enen ans AH 4 ra! Catalogna een Pits heen coe 


Meere Put, Heid quas s Sume = S C. TISLEY & Co, 
BARCLAY & SON, OPTICIANS, 


188, REGENT BIB LONDON. 172, BROMPTON ROAD, S.W. 
Zo Her Majesty and HRH. the Prince of Wales, (Close to South Kensington Museum). 


THE PHONEIDOSCOPE 


An Instrument for Observing the Colour- of Liquid Filme under the 
action of Sonorous Vibrations, 

Being 2 visible demonstration of tho Vibratory and Molecular Motlom of 

S 4 Tolephone Pisto. 7 








DUPLEX LAMPS. 
MODERATOR LAMPS. 
READING LAMPS. 
MICROSCOPE LAMPS. 
BEST COLZA OIL. 
Ari KEROSINE OIL. 
WAX, SPERM, 


AND 


PARAFFINE CANDLES. 


MANUFACTURXD AMD SOLD WHOLESALE AND XETAIL NY 
& C. TISLEY & CO., rys, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. AN, Materials scpplied for experi, 
mental purposes. . 


Price Lists of Electrical and Acewriic Apparatus, wlth Drawings and. 
Descristion of tha Harmencgraph, Post Free, wi. 
I 


RUDOLPH KOENIG, 
(DR. PHIL.) 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS. 
TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND, 


ILLUSTRATED CATALOGUES POST FREE. | PARIS, 26, RUE DE PONTOISE, 
i PRICE LISTS FREX. 











CHEMICAL & PHYSICAL APPARATUS Ww LADD & CO 
BOTTLES, PURE CHEMICALS, VY. " 
And evecy requiret for Sclance Classes, Private Stady, oc Buses | DOlentiflo Instrument Manufacturers . 


(By appointment te the Regal Institutio® of Great Britain), o 


THnftrated Priced Catalogue post free for six stampa, II & 12, BEAK STREET, REGENT STREET, W. 
Cartage allowed to any station In England or Wale on orders of 4x, | BYRNE'S PATENT COMPOUND PLATE PNEU. 
value and upwards, | MATIC BATTERY for Cautery and Foul ere 


MOTTERSHEAD AND CO; EDMUNDS! PHONOBCOPE fer Ti 





HUGHES' MICROPHONE. . 
7, EXCHANGE STREET, & 10, HALF MOON STREET, | TELEPHONIG APPARATUS, &e. 
MANCHESTER. LADD'S IMPROVED BELÉ-CHARGING HOLJZ 
- ELECTRICAL MACHINE, with 4 to ra Rises in- 
. closed in & and instrument is. 
" NOCROLD Dad en leid -— bencdltey eveitonls tx any condition of thea a 
«AE o D, D Diamond an Sene dher ana Philostphical Apparatus g gf every Description. 


AE E eeansab SOHO, W. © . sHustrated Catalegue, Sixpence, © 
-“ = *. 
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AN INTRODUCTION TO PHYSICAL 


MEASUREMENTS ; ed age te Elec- 
. hid]. Measurements, _ '&c. T» r. F KOSLRAUSCH, 
| Aaa dr peti d s de S 
n TALTER ro B.Sc, and H.S FSOHER E-G 
.-Engravings. 8vo. 125. 
SECTION. CUTTING: a Practical Guide 
to the Preparation and ee ee ee 


sop ; special prominence ence being given to the subject of 


MARSH. With 
Engravings. Fcap. 8v0. a: 64. 


"M.D., F.R.S. Published wi 
, VE : Quarterly, 


POLES CYCLOPZEDIA OF PRAC- 
CAL RECEIPTS and COLLATERAL INFORMA. 
TION in the ARTS, Man Professions, and 
Eco. and H ui Edited by e PR CS. 
nom TUSON, 3 
Bonomg and Hype, E Conbibators, Sixth Edition, 
Part xu. (Pap—Pol) now ready. as. 6d. 


M 


THE POISONOUS SNAKES OF INDIA. 
Compiled by-JOSEPH EWART, M.D., Surgeon- 
Major in the Bengal Army; Professor of Ph z 
the Medical College, and Surgéone to the General 

tal, Calcutta, President of the Snake’ Poison Commision: 
-With 21 Plates.(19 being coloured). Crown qto; 31s. 6d. 


PARASITES: a Treatise on the Entozoa 
-of Man and Animals, incl some Account of the Ectoroa. 
-By T. SPENCER COBBOLD, M.D., F.R.S. With 85 


8vo. 15s, 

A MANUAL OF THE ANATOMY OF 

VERTEBRATED ANIMALS. .B 
LL.D., F.R.S. With Engravings. 


T By the sme Author, 
A MANUAL OF THE ANATOMY OF 


INVERT REBATED ANIMALS. With Engravings. 
8vo. 16s. 


MANUAL OF COMPARATIVE ANA- 
TOMY AND PHYSIOLOGY. ee S. MESSENGER 


BRADLEY, FRCS S., St -Royal Infir- 
mary. Third Editio Wk hebes Crown Bro. 
6s. 6d. 


Mie CHEMICAL .THX'T-BOOKS. 


Education. 


e die gar IRE tell RH mad od e IH 


the most advanced pupils, ‘This series of Messrs, Churchill inclndes all that is required." —Qwarzery 





INTRODUCTION TO INORGANIC | 
CHEMIS 


TRY. By W.G. VALENTIN, F.C.S. Third 
* Editon, With Engravingi  Bvo, Gr, 6d. $ 


i By the mme Author, : 

A COURSE OF QUALITATIVE CHEMI- 

; CAL. ANALYSIS.. Fourth Edition, with Engraving. 
vo, 7f. 

MANUAL OF QUALITATIVE ANALY- 
e By ROBERT GALLOWAY, d iced of t Appia 
Edition, Post 8vo. 8s. 6d. 

HOW TO TEACH perc LEER 
Lectures, By EDWARD F D.C.L., 
F.R.S. Edited G. or aaa FCS, With En- 
gravings, Crown Svo, 3s, 64. 

PRACTICAL CHEMISTRY AND QUALI- 
TATIVE INORGANIC ANALYSIS. Specially adapted 
for Schools By F. CLOWES, D.Sc. Lond., Senior 

ze Science Master at-the High School, Newcastle-under-Lyme, 
Second Edition, with Engravings. Post 8v0. 75. 64 


NOTES FOR STUDENTS IN CHEMIS- 


TRY Syllabus of Chemistry, by 
ERT JB AXS; Px.D., Professor. poem 
of Practical "at St. Thomas's H Medical 


Sixth Edition. Fcap. 8vo. 3s. 64. 
E : By the same Author 
.BEELETON NOTES IN ÁNALYTICAL 
rr mu for Students in Medicine. Fcap. 8vo. 


THE PRACTICE of COMMERCIAL OR- 
GANTE ANALYSIS. By ALFRED H. ALLEN, F.C.8. C.S., 


a siii School of M. 
a qa ae oo 


` Six 


FOWNES' AND WATTS' PHYSICAL 
AND INORGANIC CHEMISTRY. Twelfth Edition. 
With Engravings. Crown Bro. Bs. 6d. 


FOWNES' ann WATTS ORGANIC 
Twelfth Edition, With Engravings. 


A PRIMER OF CHEMISTRY. ie 
VACHER, Editor of “ Fresenius’ Y. By Ans 
Imo. Ls. 


CHEMISTRY, INORGANIC AND OR- 
GANIC, By C. L BLOXAM, Professor of Chemistry 
` London Third-Editlon, With En- 


By the same Author, 

LABORATORY TEACHING; OR PRO- 
GRESSIVE EXERCISES IN PRACTICAL CHEMIS- 
TRY. Fourth Edinan, With Engravings. Crown 8vo.. 
5r. 

BOWMAN'S PRACTICAL CHEMISTRY. 
Edited by C. L. BLOXAM, Seventh Edition, With 
Engravings. Fcap. 8yo, 65, 64. 

HANDBOOK OF VOLUMETRIGANALY- 
SIS? By FRANCIS* SUTTON, F.C.S., Norwich. 
Third Edition. With Engravings. 8yo. 155. 

FRESENIUS’: CHEMICAL ANALYSIS. 

Translated by ARTHUR VACHER 
; U TATIVE. Ninth Edition. vo. 12s. 64. 

D acs VoLI. Seventh Edition. 870, 
HANDBOOK PF CHEMICAL TECHNO. 
* LOGY. By Dr WAGNER, of Wurzburg. Translated 
by Wit. CzooKxs, F.R.S. th Engravings ro. pé 
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BROWNING'S 
ACHROMATIC. TELESCOPES. 


Achromatic Telescope, with 24-inch object.glass 
of the best quality, 36-inches focus, with 
celestial and terrestrial eye-piece, on Brown 
ing’s improved equipoised tripod stand, 
which enables the observer to command the 
zenith, the Telescope with rack adjustment 


in case 
£10 0 0° 


Achromatic Telescope, with 3-inch object-glass 
of the best quality, 48-inches focus, two 
celestial eye-pieces, powers 6o and 150, and 
one terrestrial eye-piece, fitted with the 


improved equipolse tripod stand, the Tele- 
scope with rack adjustment packed in case 


£20 0 O 


Achromatic Telescope, with 4-inch object-glass 
of the best quality, 60-inches focus, three 
celestial eye-pieces, powers 60, 150, and 200, 
and one terrestrial eye-piece on equipoise 
tripod stand, the Telescope with rack adjust- 
ment packed in case A 

* £30 0,0 


. Catalogus of Achromatio Telascopés, Astronomical arid Terrestrial, sent free by post 


. . JOHN BROWNING, : $ 


e. 
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVE NT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDGE, 
. X MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD » 
UNWERSITIES, HQBOKEN COLLEGE, &c., &c. ce 


63, STRAND, W.C. À 


j . . * 
FACTORY—SOUTHAMPTON STRÉET, LONDON, W.G , i ESTABLISHED, 100 YEARS 
e 
3 1 
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- MICROSCOPIC OBJECTS OWENS COLLEGE, MANCHESTER. 
Ot secretin pese E Lo and dray ton ranae PaxctrAL—]. G. GREENWOOD, LL.D. 


PARIS UNIVERSAL EXHIBITION, 1878. 


, Prim Medal quardcd jor E-xceilenct, Variaty, c. 
EDMUND WHEELER, 44x, Tolkmaton Road, Holloway, London, N. 


ME —$—— — 
LIVING SPECIMENS TOR THE MICROSCOPE, 


THOMAS: :BOLTON; MICROSCOPIST'8 and NATURALISTS 
STUDIO, 17, ANN iin EDI rz 


T. B has jas week d to bis 
f last w Lanne TERRAE 
as the L/paledaphaia X. 





^ giebator ideo eng mu. lei sc eames e ey 
"Weakly zs will be made in this place of organima T. B. 
msupplymg, — . " 


Bpeolmen Tube, One Shilling, post-free, 
- Twenty-six Tubes in cowrse of Sis Months for Subscription gf £1 12. 
Price List of Specimens on application, with stamped addreased exxrelope. 
Porrro.io or Draawincs, Oxx SIULLIWG. 


UNIVERSITY COLLEGE, LONDON. 


PRELIMINARY SCIENTIFIC (MB) EXAMINATION OF THE 
UNIVERSITY OF LONDON 





The follo 
OSHEMISI 


Wi 
for Elem Co 

M. M A iria PHYSICS.—Prof, G. C. Foe, F.R.S. Fea, 
JEQUEDON. .—Prof. Lankeater, MLA, F.R.S. Fee foc Practical Claas, 

AU TANY AND VEGETABLE PHYSIOLOGY.—Prof Olver, F R-S., 
F L.S, ! Fee, £3 13r. 

abore into the ordinary Med.cal Curriculum, 
Piospecuzses may be obtained from the College, Gower Street, W.C. 
TALFOURD ELY, M A., Secretary. 
BRITISH ASSOCIATION, 1879. 
CASTLETON, NEAR SHEFFIELD, 

The district of which Castleton i the centre is one c of the most romantic 
the Peveril Castle, the 
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ST. THOMAS’S HOSPITAL, ALBERT 
l EMBANKMENT, S.E. 


deanad in 

with arber 

ES for tho P TE O 
London, with Practical Work fn Laboratories Venns Re 


and 
euo bo bal October vo July, and for the 1x M.B. from Jennary 


Medical Pracckioosis m the ne Mias 
and wrpervisics a rogistor zpproved lodgings 
CS ihs Seaan y è 


W. M. ORD, M D., Dean. 





AIT 


"GUY S HQSPITAL MEDICAL SCHOOL. 
. OPEN SCHOLARSHIPS . 


Scholarahrp of the value of Hundred will 
pagtae ta op far open 
A puc 


and T éfenty-fvo Guineas 
oe a bites ant Mio pecia Sub- 


Ga. wil be ded far opan co 
OAMI ON. 
Yu farther partis apply iw Dean, aur 


the same day, Sabjects of 
cerita, BE 


my 
*. * SS e 


Scholarbip sl of the value of One Hundred and wency-fivo M nro sad Elemi 


L—DEPARTMENT OF ARTS, SCIENCE, AND LAW. 
Greiner n GREENWOOD, LL.D. (Camb), (Fell 


niv. Coll , 
I exce o WILKINS, A. (Camb.), (Fell. Univ. 


sean e in ~l Coll, Lond. 
Enghsh Literature . n gee W. LL D., M A. (Late Foll St. 
[pcm "—Á— Peter's Coll, Camb 


Englih Language . E NORTHCOTE TOLLER, M.A. (Late Fell. 
M.A. (Late Fell. Trin. 


EWART, LL.D, F.R S.. 
z- EROMAS AS B COR RE, MA, 


Tena et M Es lóSEORNE SENT MA, FRS (Fel 
M g iet Queen's Coll; Camb.) 


and 
RE E. ADAMSON, BLA 
Pollucal Economy ——. -e 


Jartsprudence and Law,..ALFRED , HOPKINSON, M.A., 


BCL 


A M. MARSHAL’ 
Jana. Pall St Jolin’e Cot “Camb. 
bi sore Sue d C WILLIAMSON, F R S, 


Physbology and Histology. ARTHUR GAMGER, M.D. F.R 8. 
and Paleontology W BOYD DAWKINS, M.A, FR 8. 

ioe a neo CHAS. A. BURG. ; Ph D. 

Onental mm T. THEODORES. I 

German z 


With Assistant Locuras and ey M ee ee 


. IL—DEPARTMENT OF MEDICINE.. 
Deax or THE MEpicat Scuo0L: ARTHUR GAMGEE, ALD., F,R.8, 





` 


WINTER SESSION. 1 
Physiology and Hielo - ARTHUR GAMGEE, ALD., F.R 3. .. * 


Comparat.ve Anatomy -A M MARSHALL, M A, D.Sc 
pane eae HENRY E ROSCIE, LED, F.R S. 

Organo wT TG SCHORLEMMERB, F.R.S. 

Chacal Medicine TLL. pal ROBERT», M.D., F R-S. 


Proaplee and Pracuce ofj, E. MORGAN, M.D., AÍ.A , F.R C P. 


— — oe 


Surgery me me meo m. = EDWARD LUND, FRCS. 
Practical Sargeey o S, M. BRADLEY, F.R CS. 
logy axi HENRY SIMPSON, M D 
Morbid Anatany.... JULIUS DRESCHFELD, M 


D. 
1” (THE PHYSICIANS TO. THE ROYAL | 
Hosp.tal Instraction ~. pnis SURGEONS TO THE ROYAL 





SUMMER SESSION. 
Practical Phywology and! ARTHUR GAMGEE, M D., F.R.S. 


Obeteenct 5-2. -]OHN THORBURN, M D. 
Matena Medica  andjALEXANDER 80 MRCS, 
modia a en CHAS T COLLINGWORTED MRCP. & S 

J JOP me ra ees es ene ATH R BANE ME, M.D., ALA. 
Patai” Morbid Hie IUS DRESCHFELD, M.D., M.R.C P. 

DAVID LITTLE, M.D. 
Practical Chema HENRY ROSCOR, F.R.S. 
Botany maces ces uoa ora ses aee oun see 
wA eG | 

Demonstrators m Anatory! ALEX S RANE eco E bi ` n 


———— 


NEN 
IIL—DEPARTMENT OF EVENING CLASSES. 


peri ore and Let Months in S Bus ede 


external Lecturers 
Scenca Sa 
Ness Ende SSION wil COMMENCE:—In the Arts, &c., and 
exhcal Departmonta, on the yth October , andın the Evening Clues on the 
Yai Octo ter opa 


for admission must nut be under 1 I EN 
those under 16 will be requured to pase a peeinnmacy preinnmary examnetion in En 


Departments be obtained from Mr, 
pesa al tec Boala is ancheater, and at the College" 
* 1 J. HOLME NICHOLSON, Registrar. 
e 


-2 z ‘ 
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DERART OFHARVARD UNIVERSITY, 
. CAMBRIDGE, MASS., U.S.A. 
Packages for the Genera] Library, or for any of the fie Depstasctal' 


law Musenm of of Comparative Zoology, Sclentifio | 


Dia Tuan in n Co., sy aod *. 
JUSTIN WINSOR, Libraries. 


EQUATORIAL TELESCOPE for SALE,' 


very cheap —af object-giass, several 
Habers of NATURE, so, Bedford Street, Strand, W.C. 


TO BE LET, FURNISHED, a Comfortable 


vacbarork: aid, 
care of the Pub- 


Sro gens and 
bx aed a Pow menia the 
., Care of NATURE Office, s9, 


DUNHEVED D EOLLEGR C LMITED, 
UNCESTON, CORNW: 


Tex Prorcrsat—BENJAMDIW RALPH, LL.B. Dob. 
ROYAL POLYTECHNIC.—CLASSES for 
the preperation of Students for Ui under 
rer eee F.L.8. London Unt 

and sod B.Sc., Preliminary Scientific M.B., 
Botany, Phyalology, a Ail tha work practical. * 


ST.PAUL'S SCHOOL.—In the course of the 


The 

Trym Hoan a Werk Twice to be st to ti Ha 

Masrxx, St. Paul's School, St. Paul's Churchyard, London, EC, 
DIAMONDS.IN MATRIX. 


B C. NOCKOLD, Diamond nd Oriental Stone Cutter and Desler, hes 
for sale specimens of hed a pire cing sulcis Bena nll Coe. 
STREET, SOHO, W. 


FOR dct ES TEE ELEPHANT 


SKELETONS, two mopsteta, twelve fet bigh, ona 
the athar not ; aoe has Gas panne teed rei wlan. 
Can be seen at 6, Somerset Viliss, Lordship 


2 ul d d 
SHEPPEY FOSSILS. 


AA SEDO EOS EIER i SE 


r00 good ncm seed ; 
as, Not om than 50 sept at NA v Mer 


THIN ‘GLASS ,FQR, MICROSCOPIC 
m igul inta, or. Dar ghost; ele 
vier darting Mini and Se prepared Ex moante CHAS, 

LABORATORY, 38 GRACECHURCH STREET, LONDON, LC 

A, ANTHONY NESBIT, F.CS,.. ' 


WATER ANALYST; 


Pecforms ivy descipDer of Waist Adiga cas rodant beni 
Propaly Canned bolas forthe rept of münplas sex any pert ef 


ELECTRICAL, SCIENTIFIC, & PHOTO- 


GRAPHI APPARATUS.— Delia, Fko ard Thief Alarma, 
one Cameras, Dry Senesittre Paper, all Chemicals. 
Photo, fre.—DALE & » Manufacturing , se 

« Tare 


for 
e the many sione gems now being fred sale, 


SCIENTIFIC GUARANTEED OPINION 


AS TO THE | 
GENUINENESS, PURITY, AND APPROXIMATE VALUE 


Of Srones, Mounted or Unmounted, submitted to hts inepectiog. 
-BRYCE-WRIGHT, 
Mineralogist, and Expert in Gems and Precious Stones, 
' go, GREAT RUSSELL STREET, LONDON, W.C. 


MINERALOGY AND GEOLOGY, 


In 
Mr. Bryce- 


Cabinets. Tis b Senon cd Racks for the Microscope. 
ratus and Materials of all kinds in or separately, New of 
Geological List of New and Second-hand of 


JAMES R. GREGORY, 
MUSEUM OF GEOLOGY, 


88, CHARLOTTE STREET, FITZROY SQUARE. 


MINERALOGY AND GEOLOGY. 


COLLECTIONS TO ILLUSTRATE THE ABOYE SCIENCES, 


SINGLE SPECIMENS 


DIOPTASE, powi nM re XANTHOPHYLLITE, 


a NORWAY. 
un A SMALL QU. S Or TH ORANGITE, YERY 


RALOWP IPE CASES, HAMMERS AND CHISELS, AND CRYS- 
TAL HOLDERS, 


PRIVATE LESSONS AND EVENING CLASSES 
SAMUEL HENSON, 
277 (Late 1132, STRAND, LONDON, W.C, 


MINERALS, ROCKS, AND FOSSILS. 


COLLECTIONS IN CABINETS. 
undred Specimens, gor. ; 130 do., or. ; 100 do., Sof. ; 5o do, ro. 


Nammg and 

Pocket Cabinet Series ” comprises and 

Miu, No. Em ach mens muc 4. ame 

= e uode ker 472 compen a sr  Hamme-hoker end 

price ar. (figured and described), price 42. 
THOMAS J. Di DOWNING, Geologist, d 

KIN STREET, LONDON, Y. E 
Catalogos, TAN and o Onari Cocks receipt of ad. postage. 
of 


Mr. TENNANT, F.G.S, Professor 


Study of Ba Tuas wating 1 
Schences. rom unc) 1,000 tO '&ooo 
roster oook. Mo 


W. F. STANLEY, 


Mathematical Instrument Manufacturer 
To ELW’: Government, Council of india, Schemes and Art 
D a 


Admiralty, &o. 
peo RETURN, M 


or QT aud fon ot (ha imt ACE 
Price List jest free. Te ie Ge ee E 
, ADDRESS— 
GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
“HALL MARK” 
FOR THERMOMETERS, e 
Y BY ops Bocty bereby give Notice thet after 


EEUU arie ear -o 
‘able of L eper BR d 


Pp 
G. M. WHIPPLE, Scpeintendent. 


Seta of Orga a ER » post free on application. t 
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Now ready, price 6r. 64 , Vol, II. No. s, of 
THE JOURNAL OF PHYSIQLOGY, 


Edited with tha co-operation in England of 


' Profemors A. Gauaxzx, F.R.S, W. Rorri F. R-S., J. Boxpox- 
SAxogxsox, F.R.S ; andin of 


Prosman H, P. Bowprrcu, H. N. Maxrrx, and H. © Woon. 
e 


9 5 CoxrzNTS . 


On the Effect of the Respiratory Movements on the Pulmonary Circulation. 
BA By E P. Bowd:toh and G. M. Garland. 


Absorption Cireulation 
os Fi Fiabe Espo pik 
a Few 
Murrell, 
NEIT- 
On some O 
On the Effect of T Stimuli Muscular Contractioh. 
ho Paes upon By 
MACMILLAN & CO, London. 





THE BEST FARMERS NEWSPAPER, 
THE CHAMBER OF 
“AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Chamber 
Edited by Joma Araxiwow y eee Secretary to the Central 


EIS 

The London à and other Markets of Monday are 
reported In this otek nn the same erening so 

as to ensure to mibscribers by the frst post om Tuesday 


Published by W. PICKERING, ar, Armdal Street, Strand, W.C. 
GARDENING ILLUSTRATED: a new 











THE BREWERS’ GUARDIAN: 


àT Paper devoted to the Protection of Brewecs’ Interests, 
uey Tapae devoted Oe ee 
Rxrocw Or rax MALT amp Hor TRADES; axo Wou amp ÉriRIT Trana 


The Organ of the Country Brewers. 
“The Brewers’ Guardian ” is pubhabed on the of erory alternats 
"Tresday, and : the only Journal officially connected brewing interests. - 


vie, bal: from . 
=. Bubecription, 1 PE annm, post froe, dating any quarter-day 
Offices—s, Bond Court, Walbrock, Londos, KC. 





E On the ut of every Month, price Sixpoace, 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMO LOGY. 


Tiram Bom, F.Z8 om A. 
Evwaxp A. Frrcr, F. L.S. | . Joona Ware, ¥.L,5. 
t Bocmaxax Wurrz, 
was for of 

HUE EUN ans E 
armor i ; and 
b ird = 
Interesting on al branches of the entomologists. 
attention le given t0 the velnting of ae Werne TION, 


a ; Eata foxp. Bro, se. 64. 
METALS and their CHIRF INDUSTRIAL 


, APPLICATIONS. By.C. ALDER GHT, D.8e, Lecturer 

7 Chemistry in St. Mary's Hospital Modical School. Wah lheca us 
` MACMILÉAN & COP Ladon. 
e * . 


-t 


NORTH BRITISH AGRICULTURIST, 





not 
Price pd. By Annual Subscription, payable In advanos, 14r. 
Xdin 
Queer es e Res. Rcg 
ESTABLISHED 1843. 
THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, , 
Condneted by J. W Donate eg ha eruci F.R.&., E. C. Rrx, F285, 
and H. T. SrAnrros, F : 
This Magazina, fn articles and notes 
San ee eapectally on the Insects off 
Shillings per Vohime, post free. The volune com 
Tae arie lene eni AME shes ba cbsiusd Vy pulchawnca cf 
the entire to Main, nr the Increased peice of tos. cach | the g 
ree OHN VAN VOORST, 1, Paternceter 





On the 1st o£ every Month, price One ShiDing. 
THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Series. WIEN F LS, EZS, M of the 
Third Edited by J. atin dE embey 


Original articles well-known naturalists in every branch of soology; 
oii en reiche cat of b.rds, occurrence 


5 
; 





LA SEMAINE FRANÇAISE: a Weekly 
ewrpaper and Review in the French. Language. Literature, 
Science, Art, Varicties, Notes. Price 44. , and at 
relay 3: Strand, W.C. 
LA SEMAINE FRAN SE: Journal Française pour 
: Arts, Variáréa, Nouvelles, 
et Notes. Un par la poste, 444., on tunbres poste. 
ment franco par la poste—tm an, 18S ; mx of. Prix 4d., chas 
tous leslbraces et aux garte On s’ 


view, instead of confining 
It certainly 


naux français accréditée. Ca Journal réunit, sous ke mêmo couvert, a 
go sa naem sci format, et denen a publiés, on français, 
les qui ont para 
pendant be semaine dans los Jernaux de ent ke namero 
nous avons sous les yeux est un excellent de ce que peut 
un heureux choir, guid Spar une intelligence da ce qui peat 


intéresser les iE — Meo ile . 
LA SEMAINE FRANCAISE.—“ The numbers before 


the character of 1t, and bellevo it will be valnéd in all those 
many households where French fs ‘Lhe printing is very well 
deno. " —Qxsen. 
Trxxs oy SumGCRIFT30X:— ad. 
e. Three months © se me we æ - - 592? 
fx » "æ 9 - oe - om i 9 
Twelve oe "- - 18 o 


P.0.0. "o T. Sraxenicy at King Streat, Covent Garden. 
Office, 37) So 7 
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MESSRS. LONGMAN & CO. 


Can now supply the Third Edition of the First Volume of Mr. SERJEANT COX'S 


MECHANISM OF MAN. 


Also the Second and concluding Voume, price 12s. 8d. 
This Work investigates the forces by which the Mechanisn of Man fs moved and directed. t 


PATERNOSTER ROW, AUGUST 12TH, 1879. 
THE HANSA, " 





Published since 


in H independent professional 
: [oc eee i E et ore oA an s dera. 


REI SEC Wt 


DR. Aug. M aod 
t 
W. v. From, MR. H Harmbarg, 6, 


L'ÉLECTRICITÉ 


Revue solontifique illustrée 
Paralssant le 5 et le 2) de chaque mols 
En une belle lioraison de vingt-quatre pages grand laf Jésus 
Tesérsptue. — Gal vanoplastie,—Aotéorologte.—Médecine 
Art militaire, — applications diverses 
ORGANE XPÉCIAL DES PROGRES DE Li LUMIKRE ÉLEGTR!IQUE 
Pableation rédigea depuis 1876 aveo la collaboration des 
principaux electriclens ns fr&nosus ot étrangors. 
Bearétaires de la Rédaction . W. pz FoxvraLtx ot le C D'ARROS. 
Directeur: E. pz CLrígox. 
CONDITIONS DABONNEHENT S 


PABIS ET DEPARTMENTS) 6 meja? "$ | UNION POSTALE] no; 


ETATS-UNIS D'AMÉRIQUE. ji Se 


3 
i Prix d'une livraison : » 75 
"GT. t atis 
spécrmcn o cn er dente iemende afconskis 
Paris, 16, rue du Croizsent, Paris. 











On the nt of every Month. 
- THE JOURNAL OF BOTANY, 


ERITISH AND FOREIGN. 


Now Series. Edited by Hxxv Teno, M B., F.L S, British Museum ; 
Amsted by S. La M. Moone, F.L.&., Royal Herbarium, Kew. ^ 


Cowrmnts —Original Articles . Botanists —Extracts, and 
Noticts of Books and Nene ok Gates ik ournals.—Botanical News — 
Proceedings of Societies. 


Price rs 34. Subscmption for One Year, payable in advance, rer 
London: WEST, NEWALAN, & CO., 54, Hatton Garden, E.C. 
AN ESSAY 
ON THE 
MODIFICATIONS OF CLOUDS. 

! » BY 
LUKE HOWARD F.R.S., &c. 
(First published 1803). 
Third Edition, with Illustrations chiefly from sketches taken 
by the Author. 
4to, doth, 105, 6g. 


J. and A* CHURCHILL, New Burlington Street, London. 
By JOHN FISKE, M.A, LL.B. 


OUTLINES OF COSMIC PHILOSOPHY, 








Based on tle Doctrine of Evolution, with Criticisms on the 


Positive Philosophy. a vols, 8vo. 255, 


DARWINISM, AND OTHER ESSAYS. 
Crown 8ra 7s, 6d. [Now ready, 
MACMILLAN & CO., Lofton. 





MR. OAKLEY COLES’ WORKS. 
In preparation, Third Edition, demy $vo. ! 
DEFORMITIES OF THE MOUTH, their Mechanical 
Wih an presi ok, Likuatrattve Cases, London: 


TEX Pres OX THE 





and podes of a interesting 
cal enemas ray nag 

BRITI8H Pie eee OF DENTAL SCIENCE, Angust, x8: 
denned Piin the most satisfactory 


class of cases. We recommend the 
and Dentists. '" 


Altogether wo der idée en vn Un oom- 
plain s a work winch cannot but relonad to his credi wherever il 


A A MANUAL OF DENTAL: MECHANICB, With 
iso llustrationg, Churchill, New Burlington Street. 
Ornuox or THE Puxse. 
AMERICAN DENTAL Tabla ons to phe a November, canet 
work we ee ee hil vicis ons to ae 


"NOTES FOR DENTAL "STUDENTS. 2s. Gd, 


Butcher, 4, Crane-oourt, Fleet Street. 
Orio» oF THe Prxes. 


BRITISH JOURNAL OF DENTAL SCIENCE, pour 
—We y this useful httle book. . treet reas 


THE MOUTH AND TEETH DURING PREG- 
permission 


NANCY. from the Transactions of tbe 
Odonto m. Price u. Ód. omi WIE DM 


E Orncox or TEX Parsa. 


hints as to the 


MICROSCOPIC OBJECTS. 


Hom Sections, Blood Discs, x orar Halen, Been of Bana and Teeth 
Fuh Scalas, Anatomical Preparations from the 4 Human Subject 


parts of E pen 
mus Sueno Bags d Stra 
Sons; Crystals, Sections of Locks, Fol Mines 
Ochreous Iron in Moss-Hke Forms in MEE yw 
Steller Mice, Canadian Phlogopite, Lx. 
Catalogoes d 


THOS. D. RUSSELL, ° 
48, ESSEX STREET, STRAND, LONDON, 'W.C. 


FRY’S 
COCO 


I eee ene EXTRACT 


edited by Dr. 
J. 8. FRY ae SONS? Bristol and London. 
e e 





GOLD MEDAL, s 
' PARIS EXHIBITION, 


In Packets and Tia Pure 
Cocoa aniy, with the saper- 
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| BRYCE-WRIGHT, 
MINERALOGIST, GEOLOGIST, CONCHOLOGIST 


, EXPERT IN GEMS AND PRECIOUS STONES, 
"GREAT RUSSELL E BLOOMSBURY, LONDON, W.C. 


MR. BRYCE-WRIGHT has the honour of dere he attention of the Scientific World to the recent additions to his 
valuable and extensive Collection. 


OGEMS?S,-The cae co Fao wal m Topaz (see Min, Mag, xii. 7o, Plates ITT. and IV. 
Se mente lr E DAT ATE 
te aa rca sag rol r Vcl, Spini, Dizpadee padas, Phera ki 








Emeralds, Topazes, Cutroyes, MMoonstones, 
F +o Calgon co wea sa ce brea known. 6 Inches; most beautifully terminated. 
of bine 
MINE UE nailer T Sopars Pago enf vica A Dioptase, Perofskites, Native Bil lra, hirea le iah Minnis oF rary dim 
FOSSILS: tee Miss akeke oT ey biden i Ub Mx Mo Wore S edu Pcia d e 


Ed Higgins, 

Tu orrod by Ed Hi SEES Very fmo Teloosauri Ichthyosaur. A A. hr Series of Fosslis from aff formations. 
£&SHEEL.L.O.—Rertellaeria Pradti, Voluta Funenia, Conws crocaius, wc, kc. 

STONE IMPLEMENT S.—A remarkable and extenalve Collection from Spain, Denmark, Sweden, Swiss Lake-dwellmgs, &c , &c. 


BRONZE IMPLEMENTS of cray desctiptha. 


- ELEMENTARY COLLECTIONS, 
Particular attention is drawn to the Elementary Collections which obtained the axJy Prize Modal at the London and París Exhibitions, 


NEW ILLUSTRATED CATALOGUE, PRICE ONE SHILLING. 
DIAMONDS AND OTHER PRECIOUS STONES. 


In consequence of the many spurious gems now bemg offered for sale, Mr. Beyta- Wi 13 prepared to give a SCIENTIFIC GUARANTEED OPINION 
Men ea Aere Cor elas cake tad Gant seme . 


BRYCE-WRIQHT, 
MINERALOGIST, AND EXPERT IN GEMS AND PRECIOUS STONES, 
go, Great Russell Street, Bloomsbury, London, W.C. 


JAMES HOW & CO., 


. SUCCESSORS TO GEO. KNIGHT & SONS, 


73, FARRINGDON STREET, LONDON, 
LATE OF a, FOSTER LANE, AND s, ST. BRIDE STREET, 


CHEMICAL, PHYSICAL, AND GENERAL SCIENTIFIC INSTRUMENT MAKERS. 
HOW and CÓ. 'S series of Geological Illustrations for the Lantern are indispensable to Lecturers upon Geology. Lists on 


application. 
ROCK SECTIONS, IGNEOUS, METAMORPHIC, AND SEDIMENTARY, FOR MICROSCOPICAL 


INVESTIGATION. ary assortment Kept in stock, consisting 53 enge Syenites, Porphyries, Truchytes, Andesitos, 
Rhyolites, Diorites, Gab lerites, Basalts, Pitchstones, Obsi es, Limestones, 
HOW’S MICROSCOPE, ADAPTED FOR THE IN SOTOA ION “OF ROCK’ STRUCTURES, with 


Rotating Stage Polirlasope Conde, jet x -inch and 32-inch Object Glasses in Case, 410 ras, 
HOW'S STUDENT’S MICROSCOPE, 45 5. 


HOW’S MICROSCOPE LAMP. THE MINIATURE MICROSCOPE LAMP, 


SIR JOHN LUBBOCK’S NEW BOOKS. 


SCIENTIFIC LECTURES. With Coloured Plate and numerous Tlustrations. 8vo. 8s. 6d. 
e CONTENTS. 
» L—On Flowers and Insects. . 5 
2 IL.—On Plants and Insects, * 
Wo the Habits of Ants, 


i (continued). 
ò V.—Introductlon to the Study of Prehistoric Archeo iere 
a VL-—Address to the Wiltshire Archeological and History Society." 


ADDRESSES, POLITICAL AND “EDUCATIONAL. 8vo. 8s. 64 
Cowrpars.—On the Imperial Policy of Great Britain—On the Bank Act of 1844—On tho Present System of Public School 


Lorry 1876—On our Present System of Elementary Education-eOn the Income Tax—On the National 
á the Decisfetlon of Pari Marine Tumaca-On th the Preservation of ofr Ancient National 


Mousments- Egyp 
gare MACMILLAN & CO, LONDON» 
. * r : 
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NEW WORK BY THE AUTHOR ÔF " EREW HON." 
Crown &vo, cloth, price ys. 64. 


EVOLUTION,» ; 
OLD AND NEW. 


E 


jie Theia st Bufon Dr. Krasnus 
With 


Being Darwin, and 
à copions extracts from tha 


vod Dp ng 


Also, by the same Author. 


EREWHON; or, Over the Range. Fifth Edition. 
Crown 8vo, cioth. "3r. 


Tho FAIR HAVEN, Second Edition. Demy 8vo, 
ys. . 
LIFE and HABIT. Crown 8vo, cloth. 78. 6d. 


BOGUES HALF-HOUR VOLUMES. 


THE GREEN LANES: a Book for a Country 
Stroll. By: E. TAYLOR, F.L.S., F.G.S. Illustrated 
oodcats. Fifth Edition. Crown 8vo, cloth. 4: 

THE SEASIDE; or, Recreations with Marine 
vis M L FG.S. Ilhustrated 

wi 150 oodcuts, Fourth Edition. Crown 8y0, cloth. 








phies in Chronological Order. By J- E. TAYLOR, 
res. F.G.S. Numerous Illustrations, Fourth Edition, 
Crown 87o, cloth. 4s. 6d. . 

THE MICROSCOPE: a Popular Guide to the 
Use of the Instrument, By E. LANKESTER, M.D., 
F.R.S. With 250 Illustrations, Sixteenth Thousand. 
Fcap. 8vo, cloth, plain, 2s, 6g.; coloured, 47. 


THE TELESCOPE :a Popular Güide to its Use 


as a Means of Amusement and Instruction. By R. A. 
PROCTOR, B.A. With numerous Illustrations on Stone 
and Wood, Fifth Edition. Fcap. 8vo, cloth. as. 6g, 
THE STARS: a Plain and Easy Guide to the 
Constellations, By R. A. PROCTOR, B.A. Illustrated 
with 12 Maps. Tenth Thousand. Demy 4to, boards. 57. 
ENGLISH ANTIQUITIES. ByLLEWELLYNN 
[Ew ITT, F.S.A, Illustrated with 308 Woodcuts, Second 
tion. "Crown 8vo, cloth extra. 55 ^7 [Shortly. 
ENGLISH FOLK LORE. By the org T. F. 
THISELTON DYER, Crown 8vo, cloth, 
PLEASANT DAYS IN PLEASANT 
PLACES: Notes of Home Tous By EDWARD 
WALFORD, M. A., late Scholar of Balliol Oxford, 
Editor of Comnty Faseilies, &c. Illustrated with numerous 
Woodcuts, Second Edition. Crown 8vo, cloth extra, 55. 


[Other velumer are in Preparation. | 





5e BRITISH ASSOCIATION, 1879. . 
GEOLOGY OF SHEFFIELD 


AND ITS NEIGHBOURHOOD. 
By T. V? HOLMES, F.G.8., H. M.'s Geological Survey, 
ALSO 
THE DERBYSHIRE CAVERNS. 
By J. E. TAYLOR, F.L&, F.G.&,, &c. 

SEE 


“SCIENCE GOSSIP,” 
FOR AUGUST, 


Monthly, price 4d. ; Annual Subscription, 5s. (including Postage), 
BOGUE’S HEALTH PRIMERS. 
Demy 16mo, cioth, pries Is. each, 


kies Dm M.D., F.R.C.P., Henry Powrr, M.B., 
R.C.S J. Morta Gram, M.D., Joun TWEEDY, 


ast 
THE. SKIN JAND TI ITS TROUBLES. 


GEOLOGICAL STORIES: a Series of Auto- | Ha Siteb. 
THE HEART AND ITS FUNCTIONS. 


-(Illustrated.) 


the FIFTH THOUSAND of 
PREMATÜRE DEATH: its Promotion or 


Prevention. 
ALCOHOL: its Use and Abuse. 
EXERCISE AND TRAINING. (Ilustrated) 
THE HOUSE AND ITS SUR. 


ROUNDINGS, 


PERSONAL APPEARANCES IN, 
HEALTH AND DISEASE. (Ilustrated.) 
BATHS AND BATHING. 
*,* A List of other Volumes in preparation may be had on 
application, 


WORKS BY DR. MORTIMEK-GRANVILLE. 


SLEEP AND SLEEPLESSNESS. Fæp. 
Svo, cloth. Is. 


SECRET OF A CLEAR HEAD. Sixth 
Thousand. Fcap. 8vo, cloth. 1s. 
COMMON MIND TROUBLES.  Fifh 


Thousand. Fcap. 8vo, cloth. 1. 


CARE AND CURE OF THE INSANE. 
Two vols., demy Bro, cloth. 367. 


Quarterly, Brice 2s, 64.; Annual Subscription, 10s, 10d. (including Postage). 


THE: POPULAR SCIENCE. REVIEW, 
A QUARTERLY SUMMARY OF 
Scientific Progress and Miscellany of Entertaining and Instructive Articles on Scientific Subjects, 
by the best Writers of the Day 
Edited by W. S. DALLAS, F.L.S., Assistant-Secretary Of the Geological Society. 


. CONTENTS FOR JULY, 1878. 


1 SOME FACTS AND THOUGHTS ABOUT LIGHT-EMITTING 
AE By Professor P. MARTIN DUNCAN, M.B., F.R.S., 


s THE TUUS DEATH OF A STORM. BYR E 
TL 


D oN TE EY INGE ANNALS 3 OF THECOLONTES QE GREAT 
HARD OWEN, C.B., 


AUG tales ioc ee Vols, I, to XVII. sey be had, price in 


* 


e. 
4 IS NEST-BUILDING AN INSTINCT IN BINOS! By 


BENJAMIN,T. de F.L.S. 

s THE POSITION P HE BILURIAN, DEVONIAN, AND CAR- 
BONIFEROUS OROCRS IN THE LONDON AREA. p By 
ROBERT ETHERIDGE, F.R.S. Tos (stra y 

BEES SCHEME C SUMMARY, &c. 


127. each. 


Lonpon: DAVID BOGUE (are Mampwickz & Booux) 3, Sr. Martis PLACE, TRAFALGAR SQUARE. 
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PURE ‘WATER AND WATER ANALYSIS, 


WANKLYN & COOPER'S 
‘PATENT MOIST COMBUSTION PROCESS, 


A REGISTERED SET OF 


APPARATUS AND RE-AGENTS. 
The Only Process by which the Total Organlo Matter In Potable Water can be Ascertalned. 








"The Re- agents are Prepared in Professor Wanklyn’s Laboratory, 


and guaranteed by him. 





Price, with Instructions, in a Lined ey Cabinet, £3 3s. 


SOLE AGENTS— 


JOHN J. GRIFFIN AND SONS, 


MANUFACTURERS OF 4 
CHEMICAL AND PHILOSOPHICAL INSTRUMENTS. 
22, GARRICK STREET, COVENT GARDEN, W.C. - 








.PROFESSOR HUGHES AUDIOMETER. 


The only perfect measurer for testing the hearing power. Vide DR. RICHARDSON’S Report to the Royal Society, 
May 15, 1879; Media Times and Gasstie, May 24, 1879. : 
SOLE AUTHORISED MAKERS, 


KROHNE & SESEMANN, 


$, DUKE STREET, MANCHESTER SQUARE, LONDON, W. 


W. LADD & CO. 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By appointment to the Royal Institution of Great Britain), 

II AND 12, BEAK STREET, REGENT STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 4 to s4 Plates. condition of the atm tre. 
LADD'S DYNAMO-MAGNETO MACHINE and GRAMME'S MAGh TO ELECTRIC MA MACHINE Re for Laboratory use A 


Physical Apparatus of every 
ILLUSTRATED OATALOQUE, SIXPENCE, 


TO BOTANISTS, TOURISTS, RE SPORTS- LIGHTNING CONDUCTORS, 


MEN, AND TRAVEL 





ee E accumulated since the timo of Benjemia Franklin, proves 
* PORTER'S NEW REGISTERED ea s of Copper of morte oe 
ANTI GNAT AND MOSQUITO VEIL, SPECTACLES, x Eghtxing. on 
AND FACE AND NEOK PROTECTOR , 
"Gives cire protection against the stinga of Gats and all other Flea; also NEWALL & 0O.’S 
Padel [n'Pocket T RR D de tee to all parts on receipt of | PATENT COPPER LIGHTNING CONDUCTOR, 
Cheque er P.O- DIU ee Asi As applied to all Kinds of Boldings and Shipping is all of the world 
with unverying success, is the most Rekable, most and Cheapest 
i E Conductor erar offered to the public. 
.* CARY'S, M1. in irs application, no haclators beleg required, and i costs 
' OPTICIAN AND MATHEMATIGAL INSTRUMENT | 2's iEWALL & o» Xo ASTA cam LIVERPOOL. 
MAKER TO THE,ADMIRALTY, Xo» &c., B IND N QUAY, GLASGOW. 


jj» STRAND, LofpoN. ] MANUFAGIORY GATBRHBAD ON. 
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FLETCHER'S sida R 


SOLID FLAME BURNER. NEGRETTI & ZAMBRA’S 
BNCYCLOPADIO 


Illustrated and Descriptive 
e CATALOGUE OF i 


SCIENTIFIC INSTRUMENTS. 


(Containing very numerous Comparative Tablon of Reference and 
Tietrated by upwards of TWELVE HUNDRED ENGRAVINGS, 








FOR, COOKING, LABORATORY WORK, RS Paget, Royàl Aro, cloth, qut cedo op Gd.) 
MALL STEAM ENGINES, Optica, Mathematical, Philosophical, Photographic, 
ZINC AND LEAD MELTING, &c, : axo 
The most perfect E burner known, .will burn in ane SOLID STANDARD METEOROLOGICAL 
fame any and is by far the cheapest both in INSTRUMENTS. 
first cost ur Pu unas ile EIU dom - R 
and iron for all omnes purposes. MANUFACTURED AXD SOLD*3¥ 
ILLUSTRATED LIST ON APPLICATION. NEGRETTI AND ZAMBRA, 
anes ee eae fi Opticians and Sclentifie Instrument Makers to 
URNAC OR ALL PURPOSES, The Observatory, Greenwich; the Admiralty; Hon. Board of Ordnance 
INSTANTANEOUS WATER HEATERS, of Trade ; th British, Metncrologica] So i r; tha Observatares 
HOT AND COLD BLAST BLOWPIPES, Kew, Toronto, Washington, Victoria; Government. 


AUTOMATIC FOOT AND HAND BLOWERS, &c. —— 
HOLBORN VIADUCT, E.C, 








` THOS. FLETCHER, AIO AT 
MUSEUM STREET, WARRINGTON. 45, CORNHILL, E.O., & 123, REGENT STREET, W., 
Ce OC E LONDON. 
JOHN NORMAN, NEW ILLUSTRATED CATALOGUE of ELECTRIC 
: MANUFACTURER OF — Mu EE d iid &c, with Instructions for Fixing. rgo Diagrama, Justout, 
MICROSCOPES, OBJECTS, CABINETS, 
TABLES, LAMPS, EDWARD PATERSON, 
And oll Glass AggEanca for Micresepes, Electrical Emgincer and Scientific Apparatus Manufacturer, 
HAS OPENED NEW AND EXTENSIVE PREMISES AT » BEDFORD COURT, COVENT GARDEN, LONDON 
34, Whitecross Street, Cripplegate, E.C. ' STEAM WORKS, GRAY’S INN ROAD. 
Lists post free on application. Experiments in Electric Lighting carried out. ° 





Electrical Apparatus af all Descriptions for Lecture Purposes Leaxed out. 
APEARATUS fo CLASS DEMONSTRATION and for SCIENCE 


HOO 
ELECTRIC LIGHT APPARATU: 


. NOW READY, 
SECOND EDITION, . 








GRIFFIN'S BEMEN'S and GRAMMES DYNAMO MACHINES end LAMPS 
CHEMIC HANDICRAFT BARGE ASORTIMENT of RUHMKORFF, COILS and VACUURL 
AL è PROFESSOR HUG HUGHES MICROPHONE. 
A CATALOGUE OF CH EMICAL i d and TELEPHONE CALL BELLS, WIRE, &c., for 
EMIGAL APPARATUS: | z»isoN s ececrric PEN ss t 
: ELECTRIC and MAGNETIC PARATUS ‘of ‘sll Descriptions. 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. Huatrated Catalogue Slaczical Apparatus i rampe. 
Demy bvo, 480 pp., Illustrated with 1,600 Woodcuts. do [nerit pai a i itr eer de 
Most Compicte and Cheapest List of Apparatus, 
JOHN J. GRIFFIN AND SONS, 2% GARRICK STREET, 'Q. TISLEY & Co, 
S 9. OPTICIANS 
J 
ADVERTISING. 
172, BROMPTON ROAD, SW. 
C . FE e. M A Y & C O *J e 
GENERAL ADVERTISING OFFICES, (Ciada to Soth Ena APP 
78, GRACECHURCH STREET, LONDON, EC. THE PHONEIDOSCOPE. 
ESTABLISHED 1146 An Inetrament for Obeeiving the the Colour Figures of Liquid Films under the 
Advertisemante of erary ae al ap ET body rire lly ail New Being ve donno he Viger exi Molar oto a 
fee ia rne d imd Reduction for a saries. „IM BEQNEIDOSOOPE, wih s Dem Batia cf Slaton Main 
Advertisements ars also for all newspapers, which may be ad- XAXUFACTURED AMD SOLD WROLEBSALE ARD XXTAIL 8Y 


E : re, and replies forwarded, f | o © TISLEY & CO., zy», BROMPTON ROAD, LONDON, aw. 
H MAY & CO. having special communifatln with tho ladin Panws- TELEPHONIC ELECHRICITY. All Materials supplied for emperi- 
papers threo times dally 1 
e Pree Meu Pci Y. a Complet Lit of Newspapers Bises sco ee ee eee ee 
pabhshed in the United Post free, 64. , Daren of thé Hormonorguéh, Peet Pres, aa. 


Y 
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WORKS IN SCIENCE. 


BALL (Re S. A.M.) — eager Emails 
MECH S. 'A Course of Lectures delfyered 
Royal Co of Science for Ireland. By R. S. Bat Aat, 


Professor o 


BLANFORD-—THE RUDIMENTS OF PHY- 
SICAL GEOGRAPHY FOR THE USE OF INDIAN 
ees with a Glossary of Technical Terms employed, 

H. F. PANOR D; F.R.S. New Edition, with 


FLEISCHER—A SYSTEM OF VOLUMETRIC 
ANALYSIS. Translated with Notes and Additions from 
the second German Edition, by M. M, PATTISON Muir, 
F.R.S.E. With Illustrations Crown $8vo. 75, 6d. 


FOSTER—A TEXT-BOOK OF PHYSIOLOGY. 


GALTON—METEOROGRAPHICA, or Methods 
of Mapping the Weather, By Francis GALTON, E.R.S. 
Illustrated by upwards of 600 Printed Lithographic 

4to. gs. 


GORDON—AN ELEMENTARY BOOK OF 
HEAT. By J E. H. Gorpon, B.A, Gonville and 
Caius College, Crown 8yo, a. 


MIALL—STUDIES IN COMPARATIVE ANA- 
TOMY. No. I.—The Skull of the Crocodile: a Manual 
for Students. By L. C. MIALL, Professor of Biology in 
ne Sonate College and Curator of the Leeds Museum, 

YO. 2j. 


NEWCOMB—POPULAR ASTRONOMY. ` By 
S. Nrwcous, LL.D., Profesor U.S. Naval aaron 
With 112 Tiinstrations and 5 Maps of the Stars, 8yo. 

alt uillke anything else of its kind, and will be of more 
in circulating a knowledge of astronomy than nine-tenths of 
the books which have appeared on the subject of late years." — 

Saturday Review, 


REULEAUX — THE KINEMATICS OF 


. 

SHÀN N—AN ELEMENTARY TREATISE ON 
HEAT, IN RELATION TO STEAM AND THE 
STEAM ENGINE. By G, SHANN, M.A. With Dns 

* trations, Crown Bro. 4s. 64. . 


WRIGHT—METALS AND THEIR CHIEF 
ee DE 'APPISCATIONS. By C. Apex 


MACMILLAN AND Co.. LONDON. 
E 
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RUDOLPH KOENIG, 


(DR. PHIL) . 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS. 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENO A OF SOUND, 


PARIS, 26, RUE DE PONTOISE, 
PRICE LISTS FREE. 


The LANCASTER POCKET CAMERA 
Kum A AB ie ici droge fue ice 


The LANCASTER CARTE PHOTOGRA- 





PHIC APPARA' . 

FIRST QUALITY ONONTCAL, TELESCOPE mih Ó Et 

os. ; s]Hnch, £ ; iuh, 410; 

poo v gum ES Bei 4inch, ae i 
pi, eue is, Opens, Birndabun. 


NOTICE OF REMOVAL. 


JAMES HOW & CO. 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON 8T, LONDON 


(Late or s, Sr. Baro ST., AXD s, Foster Laxe), 
HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP, 
Rock Sections and other Oblects for the Microscope. 


BARCLAY & SON, 
188, REGENT STREET, LONDON- 
To Her Majesty and H.R.H. the Prince of Wale. 


DUPLEX LAMPS. 
MODERATOR LAMPS. 
READING LAMPS. 
MICROSCOPE LAMPS. 
BEST COLZA OIL. . 
At KEROSINE OIL. 
WAX, SPERM, ° 


AND . 


PARAFFINE CANDLES. 
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THE CHROMOGRAPH. 


This is the most. Wonderful Invention yet Manufactured, | - 








rr T BY WHICH FROM d * 


Fifty to Bixty Copies of any Circular, Drawing, Music, or Plan, can be predi. sed 
in a few minutes in Violet, Red? or Green Ink: 
It Will be exhibited at the Soirée of the British Association to be held at Sheffield, Sold by 


PARTRIDGE & COOPER, 
MANUFACTURING STATIONERS, 
ipa; FLEET STREET, AND 1 & a, CHANCERY LANE, LONDON. 


Specimens of the twork done by this apparatus with full description and Price List will be forwarded pest free on application, 
Messrs, P. & C. are Sole Manufacturers and Vendors of the incomparable writing paper—‘‘ The Vellum Wore Club House Paper." 





Now ready, 8vo, price 6. _ 
A TREATISE ON THE APPLICATION OF GENERALISED CO-ORDINATES 
TO THE KINETICS ` E A MATERIAL SYSTEM. 


BY . zT 
H. W. WATSON, M.A., and S. H. BURBURY, M.A. 
Oxford : Printed at the Clarendon Press, and Published by MACMILLAN & Co., London, Publishers to the University 


THE TELEPHONE COMPANY, LIMITED, 


36, COLEMAN STREET, LONDON, E.O. 
l TESTIMONIALS. 


I4 1o 149, Tottenham Court Road, Londen, W., May, 18 
To the TELEPHONE COMPANY, LIMITED, 36, Coleman Street, RC 14/8. May, 1519 
Diis Sus "Vou ell be uscito Bar that die Rocky Telortaet voi ea E E N eq cd erat E 
venience, communicating as they do in some cases with our workshops a mile away. 
The ampheity and ease with which th othe we sa cis grat Gata fo aute eruere We re, 


























system in rapid comfranication and recognition of the voice, must create a great demand for Seay OT MARTE BGO” 
dear Sirs, yours faithfully, J. MAPLE & Co. 
Midland vede dni rue oe ie Nasi rd Office, Derby, 28th April, 18 
Drar Ss, —In to your inquiry of the 25th inst. T kavo ihe Hale io difonn Tae hat the d alephonds viel. have 
been erected on the Railway are working very satisfactorily, «—Y ours faithfully, (Sigreew’) W. LANGDON 
Tar TELEPHONE COMPANY, 36, Coleman Strat, Lendon, B.C, 
APPLICATION for Price Liss or further information to be made to the MANAGER, diu . 
EAGLE INSURANCE COMPANY, OLDRIDGE'S BALM OF COLUMBIA 
“Yor Lavas owLy. Karari 1Mcj. - | Prevents Baldness and the Hair turning Grey, and forms the 
Mot Promin and Interest æ m moo Att a aaa of Har, Strengthens Weak Hair, 
Accnt, Fonds beccbed Catal al more An con ox 4 and causes the 
Jc uc dne maybe lad at ta Of or from m | WHISKERS AND MOUSTACHIOS ro GROW FREELY. 
S cese SOROR BUNTE REYS ee eet Sold everywhere, 3s. 6d., 6r. 6d., and 115., 
SUBO TELIORS T9 NATURE Wüelgolr aud Retail, ` 
Yearly. . . 4, . 2 . 
Half- eariy i : * d dux ie s d. ss, WELLINGTON STREET, STRAND, LONDON, we 
To the Colonies, United States, the ‘Content and Kerannanro Surry Years. 
all places within the Postal Union : = 
T Yearly... . . woes zos. 6d, ‘ 
Quartaty Dun o u M HOLLOWAY: Pi TES M 
` "Office: 29, Bedford Street, Strand. uüesh Gut AKI curfu da LrCR aruda 





AND BOWELS. A Qrest PURIFTER of the BROOD; a 
DIAMONDS AND OTHER PRECIOUS d 
STONES. Scene opinion given as  GENUINEN ESS, PURITY Pewerful Invigorator gf the System, in cases of WEAKNESS 


and VALUX.— Baycor Wager, 90, Great Russell Street, London, AND DEB'QITY, and 1» unequalled in Female Complaint 
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NEW PUBLICATIONS <% CAMBRIDGE UNIVERSITY PRESS. 


THE ELECTRICAL RESEARCHES OF THE 


. HONOURABLE HENRY CAVENDISH, F.R.S. l 
Wratten between 1771 and 1781. oris the ME Manuscripts in ‘the possession of the 


BY J. CLERK MAXWELL, F.R.S. 
HYDRODYNAMICS, 


A TREATISE ON THE MATHEMATICAL THEORY OF FLUID MOTION, 
l BY HORACE LAMB, M.A, 
Formerly Fellow of Trinity College, Cambeidge; Professor of Mathematics in the University of Adelaide. 


A TREATISE ON NATURAL PHILOSOPHY. 


BY SIR W. THOMSON, LL.D., LDCL, ERS, 
Professor of Natural Philosophy in the University of Glasgow, Fellow of St. Peter's College, Cambridge; and 
P. G. TAIT, M.A, 
Professor of Natural Philosophy in the University of Edinburgh ; (oa Fellow of St. Peter's College 
Vol L Part I, Demy Octavo. 16s. 
of which is such that any opinicn 


*' In this, the second edition, we notice a laigo amount of new matter, the im 
which we could form within the tme at our disposal would be utterly inadequate." — Nature, 


ELEMENTS OF NATURAL PHILOSOPHY. 


BY PROFESSORS SIR W. THOMSON AND P. G. TAIT. 
Part I. 8vo, cloth, SECOND EDITION. 9» 


AN ELEMENTARY TREATISE ON 
QU AT" RNIONS. 20 
B. a. v TAIT, M.A, 


Professor of Natural Philosophy in the Untvereity of Edinburgh ; formerly Fellow of St. Peter's College, Cambridge. 
SECOND EDITION. ON- Deny Bro. 14r. 


THE ANALYTICAL THEORY OF HEAT. 


"BY JOSEPH FOURIER. 
Translated, with Notes, by A. FREEMAN, M.A., Fellow of St. John’s College, Cambridge. 
Demy 8vo. 16s. 
‘There cannot be two opinions as to the value and importence of the ‘ Théorie de Ia Chaleur.’ It has been called ‘an 
ently, by mathematicians of different schools, Meny of the 
l 


exquisite mathematical poem,’ not once, but many times, Independ 

very greatest of modern mathematicians regard it, justly, as the key which first opened to them tbe tregsuse-house of mathematica 
physics, Itis still zke text-book of Heat Conduction, and there seems little present Prospect | of its being superseded, though it is 
already more than half a century old."—. 


ASTRONOMICAL OBSERVATIONS 


ft MADE AT THE OBSERVATORY AT CAMBRIDGE IN THE YEARS 1861 o 1665. 

















^ IN THE PRESS. 


MATHEMATICAL AND PHYSICAL. PAPERS. 
BY GEORGE GABRIEL STOKES, M.A,, D:C.L., LL.D., F.R.S., 


« Fellow of Pembroke College and Lucauan Professor of Mathematics, 
M " Reprinted from the  Qripgal Fournals and Transactions, with AddWWional Notes by the Author. 


‘LONDON: CAM POSED WAREHOUSE, 17 PATERNOSTER ROW. 








Printed by M crar, Som, AYLON, at Queso Victoria Stoar. in tho City of London. and pablthed by 
MACMILLAM AND dt T ee *9 elas T Bared Sc Street, A cua Garden. -Tuvaspay, Augus er, 1879 — 
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RA C Ty the solid : 
ve . Of Nature trusts the mind which builds for aye." — WORDSWORTH 
No. 513, Vo. 20] . THURSDAY, AUGUST. 28, 1879 [PRICE SIXPENCE 
Registered es a Newspapér at the Genera] Post Office.] [All Rights are Reserved. 








BROWNING'S 
ACHROMATIC 
TELESCOPES. 





Achromatic Telescope, with jid object-glass of 
the best quality, 6o inches focus, mounted on e 
Browning's improved double-jointed tripod 

We; i e stand, having quick and slow screw motions in 

T um E o> 1 . PEE altitude and azimuth, with three celestial eye- 

i B d » - S77 + pieces, powers 60, 150, and 200, one terrestrial 
eye-plece | and finder, the Telescope with rack 
adjustment, packed in solid mahogany case - 


£45 00 


_hiansrument a designed the aoe 
Bgm eer ni si. B 





ve Veatilogue of Astronomical and Terrestrial 
T - DOIBEUDDN sent post free, 





JOHN BROWNING, 


‘OPTICAL "AND PHYSICAL INSTRUMENT 
—-- “MAKER TO F.M, GOVERNMENT, THE ROYAL * 
’ SOCIETY, THE ROYAL OBSERVATORY OF 
GREENWICH, AND THE OBSERVATORIES 
. OF KEW. E, MELBO THE 
U.S. NAVAL OBSERWATORY 
AND HARVARD UNIVERSITIES, HOBOKEN 
COLLEGE, &c., &c. . 


. 63, STRAND, W.O. 


PERRO Sest, Loudon, W.C. 
ESTABLIJHED roo YEARS. 





» 


li 
ST. THOMAS'S HOSPITAL, ALBERT 


EMBANKMENT, S.E. 
WINTER SESSION, Syn wi commence 


and Mussama, 
to July, and for the ut M.B. from January to 


recelvo Students for 
and approved lodgings 


W. M. ORD, M.D., Dean 


ST. BARTHOLOMEW'S HOSPITAL A 


AND COLLEGE. 


rinm if quieto. tha: Warden oF Eu Cok: 


= ST. BARTHOLOMEW'S HOSPITAL: 
AND COLLEGE. 
OPEN SCHOLARSHIPS. 


y deir 
E X Sedem oe iD aber tha Gee 
One, of tha value of Ín Latin, French, Gemman, 
fA Coat 


not more than one to be takso by any 





peavey o or 
EG 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
-CLASSES FOR THE UNIVERSITY OF LONDON MATRICULA- 

TION EXAMINATI 


A Chas bed froen Octobe! 8 for the January Kenibation To 
feriae 


, £to Tow, - 
«© PRELIMINARY SCIENTIFIC EXAMINATION. 


Chess in all the subjects of this Examination, including work 
alpes Eos to Students of the 48 Bs; to 


or particulars and papers of former exsmíinations 
ies toe Wardt ofthe Colle, S Serboanew i 


ir 


k FIRSI;M.B, EXAMINATION. 
` A Clase is held from January to July, Pic 
AI these Classes aro open to Btodents of th Homa en to cen 
Erico m Se Seon 





EE OWENS COLLEGE, rubi vu end. 


J. HOLME NICHOLSON, Regiatrar. 


DUNHEVED D COLLEGE (LIMITED), 


Steven hows trom London. BxrAxATE BXDXOOMES. ae n 
ARATE 
- he Scuxrcz, Forcan oxxiom LaxquAGxs, and Usivexsrry COURSER, 


Calendar post free from 
n Tux Purcrrat—BENJAMIN RALPH, LLB. Dub. 
“HALL MARK" 
Si EON -THERMOMETERS. 
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: MICROSCOPIC OBJECTS 


OF maitre patenting Eiaeiee cae of Mi 


Catalogue post 


PARIS "UNIVERSAL EXHIBITION, 1878. 


Print Medal onbardad jor Excellence, Variely, 8, 
EDMUND WHEELER, 48x, Tollington Road, Holloway, London, W. 


ROYAL SCHOOL OW MINES. 
DRM OF SCIENCE AND ART. 


During the th 1 which will commence on the 
m Otc, e CO LECTURES and PRACTI-- 
CAL DEMONSTRATIONS will be given :— 

FRS 


1 Chemistry. By E. Frankland, Ph.D. 
x TA Huxley, (MD ERES 
1. Mineuiogy. | By Waringtoa W. Y. Search, MA, F.R.S, 


T3 
elsi XR 
1 ipee 


riri ae < 





so 


fa 


The Lata Fon for Sent dudes 
one mum, on entrance, or two 
Laboratories, 


of Lectures aro imued at £3 and £4 each, 
Teachers are 
Tor pie (frea) or fot. Coe 
apply to the Repstrar, Royal School of 


ROYAL POLYTECHNIC. —CLASSES for 


the preperation of Students for U: Examinations, under the 
ee EDWARD B. AVELING, D. ee Y: parece 
Botany, Physiology, Be, eug 


LIBRARY OF HARVARD UNIVERSITY, 
CAMBRIDGE, MASS., U.S.A. 


em Taa no m ME TATED CS 57 and 5p 
JUSTIN WINSOR, Libearien. 


ASTRONOMICAL TELESCOPES. — C ey an 
sį in to ium mi sh wit apos bum dis pl di ri 
l ejemplos fom eg Fito Si Calves s iets on Slvared 


FOR SALE.—A very fine rs} in, EQUATORIAL, with Clock. 





SCIENCE CLASSES.—Mr. Hugh Clements 


a Soa Subj including I 

ACCOMMODATION in a HIGH-CLASS 
demrous of making 

of Nature, Bodford Street, 


» 








ELECTRICAL ARPARATUS. — Science 


ORAT APE, Tero e e 
ae Go wanantod Pitbla in all weathers, 
4 Largest of a "ur ear ei GE 
zu Glass Aura f i T TOWEHFUL LEYD BAT. 
of usca] Jara, AIC AP- 
eee CORE d ME 
LAMP. for iian M £6 Ge: 
ug rebar are apa Lame D oe 
T. H. BROOK, 107, Lonimoro Road, London, S.E. - 
‘le DIAMONDS IN MATRIX. 
Diamond and Oriental Stone Cutter and Dealer, has 
£o? mais specicuta cf tha above] also Cut Precious Stamnes a all Coloarz, 


© xs, FRITH STREET, 8OHO, W. 
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DIAMONDS AND OTHER PRECIOUS 
a VALUES Eaves gg iba pde Baot ek im 
FOR SALE.—INDIAN EL£PHANT 

SKELETONS, two mousters, twelve feet high, cna macerated 
the othar not ; one has tusks at Rs. 400; to 
Can be sen at 6, Somerset Villas, Lordship Road, 
- Sevetal Skins of Elliott's Pheasant on hand. 
EQUATORIAB TELESCOPE for SALE, 
very cheap —3} object-glass, several finder, rackwork stand, 
Paes fr Monsig e e pori ewe mop us 











CASTLETON, DERBYSHIRE. 
JOHN TYM 


Has largely added to his stock of Fossils and Minerals, and is now offering 
greatly improved Educational Collections at very Low Prices. 
For fall particulars seo his Catalogue, sent post free on application, 
. PosrAL Apprrss— 


CASTLETON vid SHEFFIELD. 


BRITISH ASSOCIATION, 1879. _ 


CASTLETON, NEAR SHEFFIELD. 


` "The district off which Castleton is the centre is t00 of the most romantic 
the he Peren! Castio; tba- Peak Cavorn, tie <; Shiverlog Aona: 


f 


Esq.) bas a great number uf ilis omis and nirai 


on St "Rd bin wick 


the Association 


5 
i 
: 
| 


g 
;t 
i 
| 


: 
E 
H 
ir 
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INERALOGY AND GEOLOGY, 


«w List of Collections of Fossils, Minerals, and Rocks now ready, 
Special Collecticns to illustrate. various Text-books, m 


i 


JAMES R GREGORY, 
MUSEUM OF GEOLOGY, 
88, ‘CHARLOTTE STREET, FITZROY SQUARE. 


. GEOLOGY OF WEYMOUTH AND 
i " PORTLAND. - 


By R. DAMON, F.G.S. 


‘With Coast Views, Sections, Figures of Fouls, and} Notes on. the Natural 
° History of the Coast. 


Price 3s, Gd., or with Geological Map, ss. Post free. 


MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forward án 
„abridged Catalogueeof his Collections in SHELLS 
(British and Foreign), FOSSILS, MINERALS, and 
other NATURAL HISTORY Objects, recent and fossil, 
and of which he has typicfl and other sets in the Loan 
and Educational Museums of South Kensington. 


LIVING. SPECIMENS’ FOR. THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S and NATURALISTS 
STUDIO, 1y, ANN STREET, BIRMINGHAM. 











aunt SARTEN, Lacinularia 
la mykas. 
Bpectmen Tube, One Shillhfg, post-free, -° 
,Twreniyais Tubes in course of Six Months po a at e £x u. 
Price List of Specimens on application, with stamped addressed envelope. ^ 
Portrotio or Drawixas, Owr Sufra. 


: months 
T » -$ - ~ 
P.0.0. ‘to T. ErAKSwICE, at Ming Street, Covent Garden, W.C. 
Bine. 4X, Southampton Street, Strand, W.C.- 
e 


MINERALOGY AND GEOLOGY. 


COLLECTIONS TO ILLUSTRATE THE ABOVE SCIENCES, 


FROM j 
SINGLE SPECIMENS FROM Lr 
aoe ZIRCON, RUBELLITE, XANTHOPHYLLITE, 


ERIA e 
A MATL QUANTITY OF TH ETE AD NOTTE, YER 
BLOWPfbE eCASES, HAMMERS AND CHISELS, AND CRYS- 
TAL HOLDERS. i 
PRIVATE LESSONS AWD EVENING CLASSES. 
SAMUEL HENSON ; 
277 (Late 1132), STRAND, LONDON, W.C. 


MINERALS, ROCKS, AND FOSSILS. 
CABINETS. 


“The Popular Sclentific Pocket Cabinet Series comprises 
anų Specimens. as. Gd. each Cabinet, freo delivery, 44. 
March 1 No. 485. page 447.) ‘ 
The Or s 


Naro, 


THOMAS J. DOWNING, Geologist, &c., 


38, WHISKIN STREET, LONDON, 
Catalogue, Lists, and '' Quarterly Cocular’’ free on receipt of ad. postage. 
Mr. 


TENNANT, F.G.S, Professor `of 


ts Colonial 
. Study of Scientific Person wiahing to become acquamted with the 
abavz inantlontd. ces. pron neto mano Dunes Students’ 
Collections at s, 5, ro, so, to 50 


SHEPPEY FOSSILS. 


W. H. SHRUBSOLE, Y.G.8., SzxxeNESC-OX a 
quantity of the above on hand, offers, TOL A FEW WREES ONES 


1oo good for 5s. ; 100 assorted Specimens, un- 
named, ss, Not leas than 50 sent at rates. 


THIN GLASS FOR MICROSCOPIC 
MOUNTING, of best : 64. per ounce ; Squares, 
mhi pt ie ea: ive ee Se, Dr LRL 

PETIT, 153, Street, Stoke Newingtoa, N. 


"ELECTRICAL, SCIENTIFIC, & PHOTO-* 


sd Switches. neg eke ree an Lampa, 
tials. Repairs and Alterations New Catalogue, 
20e Semp. Cameras, Dry Plates, Sensitive Paper, all Chemicals. 
Photo fres.—DALE & CRAMPTON, Opticians, 
4, Little Britam, London, E.C. 
LA SEMAINE FRANCAISE: a Weekly 
Newspaper and Review in the French 
Science, Art, Varieties, Notes. Price 44. , and at 
the miy Donkels. Office, 37, Strand, W.C. 
LA SE NE FRAN SE: Journal Française 
Encore Porque T Sciences, Vaxiótéa, Notvellea, 
et Notes. Un par la poste, ,« 
ment franco ja poste—un an, rr, ; mola, os. od. Prix 4d., ches 
‘tous les ct anx gares des de s'abonno anx 


intéresser les lecteurs. 7 Newpelle Chronique de . * 
LA SEMAINE FRANQGAISE.—" The numbers before 


Three 
Sx 
wel 
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Edition, x 
qu EE 
all ri gmat ay Fd uisa onia, can 
The total number 
; s, 
London: LONGMANS & CO., : * 
And at the Bocloty's House, Hanover Sq 


uare, W. 
Ready on September roth, price sos. 
JOURNAL 


oF TEX 
ROYAL GEOGRAPHICAL SOCIETY. 
Vol. XLYIIL rai ie EL Barzs, F.L.B., Assistant-Secretary, 
. Correre. 


s. A Vist to tho Valer af tho Yen! By Henry Seobohm, 
s. The Crean and Economie. N Pr the Transvaal, the New 


South Africe. ¥.B.F . 
e nius aE 355 


xl Foenk omaes By Se Vig 
X and 1874 to 1 incent Erakine. 
4 We GL LE and on tbe- Eastern Borders of Tibet. By 
sort d putos RA 
Totter, 
6. Han, or Hispaniola. | By Major Stat ELM. Miis Haat 
7. Al to da Gold Fils c ues West AO. By J-A. Skertchly, 
wed Region the Tnuvaal- to: DUM Day. By Capt C. Warren, 
$ Region tha Gener! Featuren af he Intra of Soh Africa, between 
[s Gubulnwayo; to accompany x an Route. By 
so Vopsgse ofthe Steamer Aperen in tho Indian , including 
of Strait Egeron, in the Tenimber, or Imor Laut 
Sound MM ex Pi picta oe 
. .B,, Mon. Corr. Mem. Geogr. Soc. (Map. 
1r, The, Channels of Oxus From Russian other 
By E. Demar Morgan, F.R.G 


*,* Follows are requested to for thelr Copies at the Ofüces of the 
Boler E eiim ence der. , after September roth. 


AN ESSAY 
ON THE 
MODIFICATIONS OF CLOUDS. 
BY 
LUKE HOWARD F.R.S., &c. ` 
(First published 1803). 
- "Third Edition, with Illustrations chiefly from sketches taken 
by the Author. 
7 4to, cloth, 10s. Ga. 


Teia A URCE Ney ete London. _ 


Lately pabliibed, in Bro, price s Gw. 


The PHOTO- CHEMISTRY of the RE- 
TINA and VISUAL PURPLE. ‘Translated from the German of 
br, UNNE, E, and Edited, with Notes, by MICHAEL FOSTER, 


A TEXT-BOOK of PHYSIOLOGY. By 
MICHAEL FOSTER, M.D, F.R.S, New Edition, Enlarged, with 


The ELEMENTS. of EMBRYOLOGY. B 
FOSTER, M.D., F.R.B, and F. M. BALFOUR, 


PRACTICAL PHYSIOLOGY : an ELE- 
MENTARY COURSE of By DT M. ZOSTER, ae I qe 
LANGLEY. Third Editon 

'PHYSIOGRAPHY : an Taerodaction to the 

of N By Professor , F.S. With Colodred 
and Woodcnts Crown 8vo. ys. 64. [Ninth Thonsand. 

ELEMENTARY BIOLOGY ? a Course of 

Instruction in. By Pref. HUXLEY and H. N. MARTIN. 

' Edition, Crown 8vo. Gr. 

The OSTEOLOGY of thé MAMMALIA: a 
Wit er Lectures. By Prof. EON Acn, Kon ER ME cr 
106. = * > 


.4 


IN PREPARATION, 


A_TEXT-BOOK, | 


SYSTEMATIC AnD PRACTICAL, 


PHYSIOLOGICAL CHEMISTRY 
THE ANIMAL: BODY, 


INCLUDING THE CHANGES WHI THE TISSUES AND 
FLUIDS UNDERGO IN DISEASE, 


By ARTHUR GAMGEE, M.D., F.R.S,,. 





JOURNAL OF PHYSIGLOGY. 


CLASSIFIED LIST OF TITLES OF ‘BOOKS AND 
PAPERS ^ 
On subjects of Physiological Interest published during 
De Kay subscriber aot having reed Mn © 
iber not having received his copy is 
MACMILLAN, 


requested to. communicate with Messrs, 


`A few extra Copies are Now on Sale, Price 4s. 
MACMILLAN & CO., London. 





OUTLINES of of COSMIC P ENILOSOPH T, 
Xvolution, with Crincume on the Pomtive 
a voix, Sro. ssf. 





With ris Engravings and s Maps of the Sterns. 
POPULAR ASTRONOMY. ^ 


ny . 
PROFESSOR 8. NEWCOMB, LL.D., 


“As 
Prof, Newcomb’s ‘ Popular * is dewarving of strong 
rN ature. 
“When wo take up a one of the astronomers, 


popular, it be inexact m it» 
are we in the book the whole of it we 
are struck by the total of ‘the defects so common in popular 
. «+ It fs unlike elso of its kind, and will be of more use 
i a of than of the books 
which have appeared on subject Æ late years." —Satwrsay Review. 
k CO., LONDON. 


be ee es 
DIAMONDS | AND OTHER PRECIOUS STONES. 


many spurious gems now being offered for made, 
sene hi pared io LER 
SCIENTIFIC GUARANTEED OPINION 


AS TO Thx 
GENUINENESS, PURITY, AND APPROXIMATE VALUE 
Of Stones, Mounted or Unmounted, submitted to his inspection. 
. BRYCE-WRIGHT, 
Mineralogist, and Expert in Gems and Precious Stones; 
9», GREAT RUSSELL STREET, LONDON, W.C, 


In 
Mr. Bryce- 
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SUBSCRIPTIONS TO NATURE Now: roay; ARE Edition: l 
Yearly vss otk cw HER NEGRETTI & ZAMBRA’S 
P ere? ENOYOLOPXEDIO 


Tothe Colonies, United States the Continent, and | Ilustrated and Descriptive 


all places within the Postal Union :— *1 
Mosi tu pp P MT _‘ eCATALOGUE OF , 


een SCIENTIFIC INSTRUMENTS. — 


by upwards of TWELVE HUND ENGRAVINGS, 
WANTED, Clean Copies of NATURE, No. 47a, Six Hundred Pages, Royal 8vo, cloth, gilt lettered, Price sr. 64.) 


for November 14, 1878. <Aaddress—Office of | Optical, Mathematical, .Philosophical, Photographic, 
NATURE, 29, Bedford Street, Strand. . 





AXD 
z STANDARD METEOROLOGICAL 
EAGLE INSURANCE COMPANY, - _ INSTRUMENTS. 








" 79, PALL MALL. MANUFACTURED AWD SOLD BY 
Net Premita tod lim e oe TT agm " NEGRETTI AND ZAMBRA, 
cie led Cah Peet me m m 3,281 Opticians and Sclentife Instrument Makers to 
snd Forma may be had at the Office, or from any "Board of Bede in Play te E opa ioi verser Scat ihe Ole Ordnance 
of the 3 Agents, post free. of Tenda ; the British ctnorological Society) tha Observatorio 
GEORGE HUMPHREYS, Actuary and Secretary. Toranto, Washington, Visiona 
W. L A D D & CO, . ROCHE UR E.C. 
Scientific Instrument Manufacturers. «4» CORNHILL, E.C., & 19%, REGENT STREET, W., 
(By appolatment to the Reyal Insttintion of Great Britain) . LONDON. 


11 & 12, BEAK STREET, REGENT STREET, W. A 
BYRNE'B PATENT COMPOUND PLATE PNEU. 
MATIC BATTERY for and N o TIC E OF REMOV L. 





Cantery purposes. 
EDMUNDS’ PHONOSCOPE for Vocal Vibra- 
tons 


visible in a Vacuum Tabe. 2 - 
HUGHES’ MICROPHONE, '- JAMES HOW & CO., 


TELEPHONIC APPARATUS, &c. 
LADD’S IMPROVED SELF CHARGING HOLTZ SCIENTIFIC INSTRUMENT MAKERS, 











ELECTRICAL MACHINE, with 4 to 12 in- ; 
E wo Glam Cha ‘rs a Plates, in| 73, FARRINGDON 8T, LONDON , 
immediately a e in any condition of atruephiere” (LATE or s Sr. Barpx St., aD a, Foster LAXI), 
Philosophical, ‘Apparatus of every Description. HOW'S STUDENT'S MICROSCOPE, HOW'S MICROSCOPE LAMP, 
[itwstrated Catalague, Sixpence, — Rock Sectlons and other Objects for the Microscope. 
RUD OLPH KOE NIG NEW ILLUSTRATED CATALOGUE of ELECTRIC 
J SIGNALS, &c , with Instructions for Fixing. iso Diagramm. Justout, 
MANUFACTURER OF ; EDWARD PATERSON, 


ACOUSTIC AL INSTRUMENTS, Electrical Enginer and Scientific Apporatus Manufacturer, 


3, BEDFORD COURT, COVENT GARDEN, LONDON 


TO ILLUSTRATE THE LAWS STEAM WORKS, GRAY'8 INN ROAD. 
AND TO PRODUCE THE PHENOMENA OF 8OUND. Experiments in Electric Lighting carried out. 
PARIS, 36,,8UE DE PONTOISE, VI catia er cru Fwd Cueet swi: 
PRICELISTS F APTARATUS, for CLASS DEMONSTRATION and for SCIENCE 
s ELECTRIC LIGHT APPARA' 


^X LIGHTNING «CONDUCTORS, SIEMENS and GRAMME’ B DYNAMO MACHINES end LAMPS 


LARGE ASSORTMENT of RUHMEORFF COILS and VACUUM 
‘ Rapelance, acceda since the time off Benjamin Frank], proves TUBES e 
i ipid mada of Copper of adequate sise is the best | PROFESSOR HUGHES’ MICROPHONE. i ° 
area once iE on T ELECTRIC BELLS and INDICATORS. 
of Hgheamng. ` : TELEPHONES and TELEPHONE CALL BELLS, WIRE, &c., for 
EDISON S ELECTRIC PEN £8 
, 
NEWALL & ELECTRIC and MAGNETI CÍPPARATUS of all * 
ao. 8 Descriptions, 


PATENT COPPER LIGHTNING CONDUCTOR, | 7 En eerie Ren ent 


to all kinds of h o GRACECHUR 
Age ee all sof the wok LABORATORY, s»* CY STREET, LONDON, E.C. 





nda ere lard tois pul si pinu: A. ANTHONY NESBIT, F.C.S, ,. 
£x ul oos edens WATER ANALYST, 


X QUE GLAD Oe Pocformyerery description of Wats, Anaiyals on moderate terms 
AW TP AO TONY. ANDERETON QUAY, GLASGO m Deets eee MC 


^ 1 . 
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- NOW READY, 
SECOND EDITION, 


GRIFFIN'S 
CHEMICAL HANDICRAFT. 


PRICE 4s, yg. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy &vo, 480 pp., Unstrated with 2,600 Woodcuts, 
JOHN J. GRIFFIN AND SONS, 22, GARRICK STREET, 
i LONDON, W.C. ~ 


s. © TISLEY & a 


OPTICIANS, 
BROMPTON ROAD, S.W. 
(Close to South Kensington Museum). 
THE PHONEIDOSCOPE 
ee ee Tieas sodar tba 
Being a visible demonstration of the Vibratory and Molecular Motion of a 


f Telephone Plate, 
The PHONEIDOSCOPE, with 3 Disca, Bottle of Solution, Descriptive 
Pamphlet, Ac, ti Cardboard Box, ros. Gd. 








172, 


MANUFACTURED AMD SOLD WHOLESALE AND RITAN. BY 
&. C. TISLEY & CO., īm, BROMPTON ROAD, LONDON, 8.W. 
‘TELEPHONIC ELECTRICITY. AD Materials snppled for experi 
mental purposes. 27 
Price Lists qf Hisctrical and Acoustic Apparaiut, with Drowings and 
Description of ike Harmensrragph, Past Fret, sd. 


LELECTRICITE 


Revue solentifíique illustrée 
Paralssant Jo 5 et le 20 de chaque mols 
En une bells horaron de vingt-quatre pages grand is- Jésus 

Telegraplue. peri YRHOPIAMIE, —Meteorologie.—Médecine 

militaire, — Applications diverses 
OXGAXE us DAS Maio" DB LA LUMIÈRE ÉLECTRIQUE 
Publication rédigés depuis 1876 aveo la collaboration des 
principaux elootz oiens ns frangals et otrangers. 


Seerdtaires de la Rádaotlon : W. px Fowvrenus et le Ci DARROL 
Direoteur : B. pa CLissox. 


CONDITIONS D'ABONNEMENT : 


PARIS ET DEPARTENERTS | Y mu 


ETATS-UNIS tastnigue. |i Eier 


m": Prix d'une livraison : » 765 
suméro t 
spinn es dress aul] ratis rer lonis demande afranchis 


Peris, 16, rue du Croissant, Paris. 


12 > 1 
3 go | UNION PosTaLe}? 
Ib > 
8 








Diseases of Beer: their and aara oF Preventing 
B Le A 'Translinon of i Etudes sor le Bottes" with 
otes, Illustrations, &c. By F. FAuLKwxx and D C. Ross, BA 
MACHIILLAN & CO, LONDON. 


DRAPER'S -INK (DICHROIO). 
THE NEW BLACK INE 
* DIFFERING FROM ANYTHING ELSE EVER nope 
Writing leasure w. I 
by ia pira Ban, ohio Obss, and Radway Companies rough 
Zt writes almost Foll Black. 


‘bison anos bt 


Tro Fives eudiy fyom the Pon. 
D eoa par TET a T 
of writing. 


«mc DAxCLAY & Sows, Faring. 


See 
apd to be had of 
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CHEMICAL & PHYSICAL APPARATUS 
. BOTTLES, PURE CHEMICALS, 
Anil eyuy IC OnE for Beides Clees, Privats Sindy; or eee 


Ilustrated Priced Catalogues post free for six stampa 
Carriage allowed to any station in England oc Wales, on orders of gos, 
valno and upwards. 


MOTTERSHEAD AND CO, 


7, EXCHANGE STREET, & 10, MOON STREET, 
MANCHESTER. 


BARCLAY: & SON, 
188, REGENT STREET, LONDON. 
Zo Her Majesty and H.R.H. the Prince of Wales. 


DUPLEX LAMPS. 
MODERATOR LAMPS. 
- READING LAMPS. 
MICROSCOPE LAMPS. 

BEST COLZA OIL. 
Ar KEROSINE OIL. 


WAX, SPERM, 
AND 
PARAFFINE CANDLES. 





ILLUSTRATED CATALOGUES” POST FREE, 
W. F. STANLEY, 


Mathematical Instrument Manufacturer 
To H:M.'s Government, Council of Indis, Sclence and Art 
Department, 





Admiralty, &c. 
Mathematical, Dra: and Surveying Instruments of every discription, 
the highest aid fimi we tha tacet madargie Doce e 
Price List post fre. Engine Divider fo the Trade, 
ADDRESS— 


GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


The LANCASTER POOKET CAMERA 
SSESRASA E Digne Rz Re ds edet 


The LANCASTER CARTE PHOTOGEA- 





with 
Y ASTRONOMICAL Ti TRESCOPEE oth iy ect 
or ; 2}toch, I 10; 
RUNE UE be 
Genes Qa 3 sd 









PDT 


WA WAYS: OINEN ue 


BAD ERRAPTS, (OLD WOUNDS, and SORES. If 
cifectually rubbed tm the Neck and Ohest, it oures BORN 
THROATS, BRONCHITIS, COUGHS and 8; and for 
GOUT, BHEUMATISH, ard all Skin Disoason 4s unequalled. 


~ 
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“ That excellent periodical Tax ,"— Professor Owen. 
THE GARDEN: A Weekly Illustrated 


[uen in all Es Branches Focndad and Conducted 
W. ROSINSON, l.S, Author of ‘ Alpine Flowers for 


A Colored Plato la now lard with every mumbar of ‘he Garden. 
“Wr, Robmeon’s valuable and elegant weekly. can dlr hg a 


treated of in its pages:— 





dui advance—¥or One Your, sfs.; Half a Your, : ofa 
Address al letters bubecriptions to—The bisher of 
The Garden, sy. Southampton Street, Garden, London, W C. 
1 - 
4— 


Now ready, price 6s., Part IV., Vol. XIL, of 
THE JOURNAL OF 
ANATOMY AND PHYSIOLOGY 
NORMAL AND PATHOLOGICAL. 
Profs. HUMPHRY, TURNER, - M'ERNDRICK. & Dr. C CREIGHTON. 
Vol 1U., price ass., contains #6 patel $85 Pages, qd | numerous 
£ e 
i Nipples and dama. By J. Mitchell Bruce, MLD. 
end Composition of Bodlas found in Compound Ganglia By G 
ep NPE PTE ME 
. Prof. Cleland. 


of 
ewman, M.B. (Plates 


, XXVI. 
ra, Additional Noto on Organ of d apu By By M. M. Hartog, MA 
PA c Two headed deep an By G 

x4 Note on Eiudene, * By AES 

Au Note of Case of Articulation between two By J. EL Scott, M.D, 
18. Note to Prof. Scott's Paper. By Prof. Turner, 

17. Notice of New Book, 
“MACMILLAN & CO, London and Cambddge. 


THE BREWERS’ GUARDIAN: 
AT Papa e shee IM 
Review ow tex MALT amp Ho? TRADES; axb Woo AND Srrxrr Trana 


The Ormin of the Country Brewers, 


3s published on the 


The Brewers’ Guardian” of every alternate 
dod and is the only Journal officially connected 


brewing interests, 





On the xxt of everySZonth, price Sixpence, ` ; 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JounfAr-oF BRITISH KNTOMO LOGY. 
Adtsd by Jonn Y. Caxummaros, $ 
With the Assistance of 
IU, | Does. 


ET E eps 
pari tha aclance 
i Farn oe Garden ppt d ri cae 
on all branches of the scienee 
Exel atamtia pre mie tego de Wooo formate, 
ocomsionaly CoLOURED PLATES. 
BIMPK'N "MARSHALL, and CO., Statnger Ha Court, 


THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited ALGERNON to the Cactral Chamber 
by Jom Ces Sent. 


Dorota erigi to tha onde ed poceting ft Chamber 
of of Great Britain (which now number upwards ef 
Plc ea 


os rioris 
to 
The London Hop, and other Markets of Monday are 
m despatched the same evening so 





GARDENING ILLUSTRATED: a new 


Weny Joval tian bie Town or Country. 
Town and Sobari Gardening tog, tbe Cotinga 
own A 
Wak in Garden for every week. Pes had 
ain ma for GF bal Bpataan toy 112, ie Marga Oce 
copy, I stamps. 
3; Street, Covent London, W. ] 





Is the only Sag oer soe lr cde agb 

interested in the management of landed property throughout Scotand and 
the N Counties of i 
oder Annien lastre the Cobol es 
Th AGRICUCTURIST published Wednesday in 
tima for the evening mails, and contams Reports of all the principal 

SL dae fhe wosk, bandas reports of thosa heid on 
The V: is edited by ons of the Veterinarians 
fa te nE cid D Braias fo fis Pesiar nd Pend nt a ef te 

of und their when under disease, 


ESTEE uM 
Society of tha Scottish Chamber of 
EA meng ggg ia as 
oye Adrii addiastng tisipeiréi to Farnes: a botter. médhia Coo 
Prica ss. Annoval Subscription, payable in advance, 141. 
Oita ry, rs 

Office Orders to Anderson, Jon., Edinburgh. 


THE ENTOMOLOGIST’S MONTHLY 


sprue 

Conon nee Monthly at pege Mrs FES, E C Rig FES. 

and EL T. Sr. 
This ee Pegs rahe iod artioles and 
ily rk ca connected with Hiatomoloiy especially on the Insects of 

Shillings Vokime, free. The volumes com 
Vels. T a ah re a by purchasers c1 

L » 
the entire gc peles ef 1 . each 3 the mceeeding 
vols. may be had or together, at 71. 
: JO VAN YOO yis cM EP MM 

N.B. ke, should be sent to tbe Edhors at the above 





On the rst of ‘every Month, prico One Shilling. 
] THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third” . E. F.LS,F M 
Berles. Edited by J Har ZLS., idee 





JOHN VAN YOORST, r, Paternoster Row. 
ng 


Extra foap. Bro, p. 64: - 
METALS and their CHIEF INDUSTRIAL 
APPLICATIONS. By C ALDER WRIGHT, Do, Lecturer on 

_  MACRITLLAW &C0, London, — bah 
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THE TELEPHONE COMPANY; . LIMITED, 


| 36, COLEMAN STREET, LONDON, E.O. 
E TESTIMONIALS. 


145 fo 149, Tottenham Court X London, W. 1 May, 18 
d TELEPHONE Coareany, LIMITED, 36, Colemag Street, Ro. ‘ Hu A ZEN 
EAR S5128,—You be pleased to hear that e forty Telephones supplied answer admirably, and are of great con- 
comnimiicating-as they do in some cases with obr workshops a away. : 
The sim city and-eneo with which they work, ablo to be used by any one, and the edvanlngo over the Telegra 
in rapid communication and recognition of the voice, must create a great demand for T nes everywhere, —W. We real 
Sire, yours faithfully, (Signed) J. MAPLE & Co. 


Midland maa gh ager Superintendent's Derby, 28th A 1879 
Drar S123,— iy! to your inquiry of the ed have the plessure to inform be cee the dephonss x have 
been erected on the Midland Exil Railway are working very satisfactorily —Yours faithfully, (Signed) W. LANGDON 
THE TELEPHONE COMPANY, 36, Coleman Siret, London, E.C, 


epee ee ee en ee MANAGER, 


PROFESSOR HUGHES’ AUDIOMETER. 


, "The only perfect measurer for testing the hearing power. Vide DR. RICHARDSON'S Report to the Royal Societ 
May 15, 1879; Medical Times and Gasetie, May 24, ibo. : m a 


SOLE AUTHORISED MAKERS, 


"^ KROHNE & SESEMANN, 


8, DUKE STREET, MANCHESTER SQUARE, LONDON, W. 








Now ready, 8vo, price 6s, 


| A TREATISE ON THE APPLICATION OF GENERALISED CO- ORDINATES 
TO THE KINETICS OF A MATERIAL SYSTEM. 


BY 
H. W. WATSON, M.A., and S. H. BURBURY, M.A. 


7 Oxford ; Printed at the Clarendon Press, and Published by MACMILLAN & EO London, Publishers to the University. 


. MESSRS. MACMILLAN & 00.8 PUBLICATIONS, 


By the late Professor W. K. Clifford, F.R.S. 


COLLECTED LECTURES AND ESSAYS. With Portraits, 2 vols 8vo. 
SEEING AND THINKING. Crown Évo, 
MATHEMATICAL PAPERS. 8vo. 


By T. Lauder Brunton, M.D,, F.R.S. 


NATURAL HISTORY IN THE BIBLE. A Course of Lectures delivered at Aberdeen, m Tllustradons' Crown 8vo. 
THE PROGRESS OF MEDICINE. Crown Bro. ` 


By Sir John Lubbock, Bart, M.P., F.R.S., &c. . 
POLITICAL AND EDUCATIONAL ADDRESSES. .8vo. Bs, 64. i [This day. 





. SCIENTIFIC ESSAYS. With Dlustratons. Svo. 8s. 6g. . : [This day. 
Life of Charles James Mathews: Chiefly Autobiographicel, With Selections fro m his 
Correspondence and Speeches. Edited by CHARLES DICKENS. 2 vols, 8vo, with Portraits — 257. [Tass day. 


Catherine Tait: Memorials of By his Grace the Archbishop of Canterbury. With Two 
Portraits engraved by C. H, Jeews. Crown 8vo. 


The Right Hon. John Bright's Public Addresses, Edited by J. E. Whorold Rogers. 8vo. 
* Mr, E. A. Freeman’s -Historical Essays. Third Series. 8vo. . 
A Defence of Philosophic Doubt. By Arthur J. Balfour, M.P. 8yo. Ia8. {This aay. 


‘Northward Ho! By Captain A. H. Markham, R.N. Including a Narrative of Captain 
Phippe’s Expedition, by'a Midshipman. ‘With Illustrations, Crown 8vo. ros. 6d. [Thus day. 
Roderick Hudson. A Novel. By Henry James, Jun. 3 vols, Crowg 8vo. 318. Kus 
[Tis aay, 
Lancashire Memories. By Loyisa Potter. Crown 8vo. 
Dante’s Purgatory.” Revised Text, with Prose Translation and Notes by A. J. Butler, 
MAS, late Fellow of Trinity College, Cambridge. Crown 8vo. 
Sound. By Dr. W. H. Stópe. With Illustrations. Fcap. 8vo. 


e e MACMILLAN & CO, LONDON. " - 
Printed T and 8, Bread Street Queen Victoria in the of London, and published by 
" De EU San, dE dat tle dos, virer Madri Die, Covent Garden.—' T Aap! 28, 1879. 
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‘ ** To the solid 
. Of Nature trusts the mind which fer aye” — WORDSWORTH ^ ^ a~ 
ETR 
No. 514, VOL. 20] THURSDAY, SEPTEMBER 4, 1879 - [PRICE SIXPENCE 
pA eee ne ne —————  À 
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. TRANSPARENT PEBBLE ‘COMPASSES. 
Theso form a very useful and handsome appendage to the watch chain, combining a trustworthy Compass, Magnifier, and 
The Compass consists of two opgically worked convex Brazilian pebas oe eran the magnetic needle is poised 
batire tha two pebbler, which are capped on Bie tuner wucfager fo receive i pirot, 
FIG. 1.—Plain Bend Pebble Cèmpam, diameter § in., t5-carat gold, £1 wa ; silver, 155, ; 


Do. do. diametenm i, in. 15-carat gold, £a ox. . od. ; silver, 2 m 
Fia. “Do, Pda TE dime, Ici i ameter, ipei gold £1 ror o ; silver 15s. i s 
In. diameter, 15-carat £2 das, od. ; silver, 185. 6g. - 


Fic. 3.—Enamel Capeia puso compas commie on the gold mount, diameter Hin., 15-carut gold, £3 155. od. 
Do. do. dpi LUN rini dg n P 
Fic. 4.—Bead edge on ‘Belcher Box Sedis 15-carat gold, £1 18s. Gd. 
Do. do. In. digmeter, aaia ÁA1 or. od. i " é 
Fra. oe Charm Compess, $ in. di » Te caret gold, £2 25, Od, ; ; allver, als. . 
Do. E ind aged 15-carat gold, £3 5r. od. ; silver, 285. 6d, 
M soe re aa icio lisi ee 
» 205, . 
Do. do. in. diameter, I £2 175. Od, ; silver, 225, 6d. 
Fic, 7.—Gold ving Ball, with Ning engraved cue, [ in. diameter, 15-cdit gold, £1 71, 6d. 
Do. do. ip. diameter, 15-carat £I I. 6d. 
Fia. 8.—Cross Bar attern Seal, with stone Singers patent pearl dial compass, 34 fa, diamote Ty-cerat gold, £4 ar, od. 


JOHN BROWNING, 63,°Strand, W.C, London. 
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- MICROSCOPIC OBJECTS 
oa a e a 
PARIS UNIVERSAL EXHIBITION, 1878. 


Prise Medal owardad jor Excellence, Variety, &*. 
EDMUND WHEELER, 43x, Tolhngton Road, Holloway, Er dd 


OWENS p MANCHESTER. 





DUNHEVED COLLEGE GE (LIMITED), 





Seren hours from London. ARATE BEDROOMS, Systematis Teaching 
nd EE ee TUAM AN. Couxsxs, 


Tue PxrwcrfAL—BENJAMIN RALPH. LL.B. Dub, © 


UNIVERSITY COLLEGE, LONDON. 


SESSION 1875-80. 
The SESSION of the Facakies.of Medicae, of Arti and Laire, dad of, 





Scrence, will begm on OCTOBE Is provided for Women 
mall ts tha Vahubriea'l AE Ee Laws End ot 
"The sperari race Sixteen will reopen 
on wd. 
and Copies of the Regulations relating to the Entrance and 
ether, Scholarships, &c. (value about £2,000 be obtained 
from the Gower we gaoh may 
The for the Exhibitions will be held on the ssth 
and see ot Septembar 
The Collage m cios to the Gower Street Stanan of thè Metropolitan 


TALFOURD ELY, M A, Secretary. 


THE MIDDLESEX HOSPITAL.. 


Tho WINTER SESSION will open on WEDNESDAY, October rst, 
with an UPLAND, 


T 
éor two will be competed for on September siad rdi daya 
F may ba Obata from ee Deer cde ie 
Medical Officer at the Hospital, 


ANDREW CLARE, Dean. 


UNIVERSITY COLLEGE, LONDON. 


PRELIMINARY SCIENTIFIC (M.B) EXAMINATION OF THE 
ERSITY OF LONDON. 


The the requirements of Candidates :— 
Ge Gus Wiübamaon PED F.R S. 


mirata Prof. Q. C. Foster, F.R.B. | 
Zoology.— Prof. prm d Re 7 


znd Vogotable Phymology — —Prof. Oliver, F.R S., F.L.S. 
Per, Chemstry, Practical Chemistry, and Botany enter [nto the 


TALFOURD ELY, M.A., Secretery. 


SCHOOL of MEDICINE, EDINBURGH. 
(MINTO HOUSE) 


SCIENCE CLASSES in CONNECTION 
ag dad SCIENCE sad ART DEPARTMENT.—A GRADUATE 
— Address GRADUATE, care of dup e or 


DIAMONDS, AND OTHER PRECIOUS 


EE Re DISENO to GENUINENESS, PURITY 
VAsLUX.— Bryce Wear, 9o, Great Rosco) Street, Lomdoo. 


FOR SALE.—INDIAN ELEPHANT 


(Honours) is 
159, 





LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S :and NATURALIST’S 
STUDIO, 17, ANN STREET, BIRMINGHAM. 


T. B. has lest week posted to his subscribers 

seisear, with sketob, and scme free swim 

identify. Ho has also sent out Lejtsa« orn d es 
Leciaularia socials. 


of Comacks les ~ 
fea which be cannot 
d 





Specimen Tube, One Shilling, post-free, 
Two utr Tubes in contras yy Six Months Jag Subscristion of L1 15. 
Price List of Specimens on application, with stamped addressed antelope. | 


Portro.to or Dawns, Oxx SmiLLIRG. 


The POST of SENIOR MASTER in PHY- 





ROYAL POLYTECHNIC. —CLASSES for 
the preparation of Students for Univorsty Exammanona, under the 
MEE DE AVELING DX D.8c, F.l.5. London Um- 

ret and and B.Sc., M.B., 
aeg, eg at aad at All the work practical, s : 


LIBRARY OF HARVARD UNIVERSITY, 
CAMBRIDGE, MASS., U.S.A. 





MINERALOGY AND GEOLOGY. 
homeo TO ILLUSTRATE THE ABOVE SCIENCES, 
Six E SPECIMENS FROM X 
DIOPTASE, ZIRCON » RUB  XANTHOPHYLLITH, 
SIBERIA- 
, APA NORWAY. 
SOM A SMALL QU. EE BIO OF AHORITA ORANGITE; VERY 
BOWE TPE CASES, HAMMERS AND CHISELS, AND. CRYS- 
TAL HOLDERS. 
PRIVATE LISONS AED XVEHING CLASSES. 
SAMUEL HENSON, 
277 (Late 1134), STRAND, LONDON, W.C. 


MINERALS, ROCKS, Pubs FOSSILS. ` 
LLECTIONS IN CABINETS. 


Two Butea fehe Nac tnt Toast 
a 

Speamens, s square inches. Nenu 

“Tbe ll colo gure eset re air Haies T Cabinets and 
uy each Cabinet, free delivery, 44. NATUREL, 
March No. 447-) 

The complete arr. Hammer-holder and 
Warst-atrap, price ae. Coll WNING, Geologist &5, r a 


BRITISH ASSOCIATION, 
CASTLETON, NEAR SHEFFIELD. 
The district of which Castletan is the centre # one of the most romantic 
the Castle, tho Peak Ca the “ 


1879. 
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i 
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INERALOGY AND GEOLOGY, 


i 
"i 
i 
E 
E 
1 
it 


JAMES R. GREGORY, 
MUSEUM OF GEOLOOY, - 
88, CHARLOTTE STREET, FITZROY SQUARE. 


Sept. 4, 1879] 


DIAMONDS IN MATRIX. 


R. C. NOCKOLD, Diamond and and Oriental Stono Cutter and Dealer, has 
For mlo apccimaens of the above; also Cut Precious Stones in all Colours, 


is FRITH STREET, SOHO, W. 


ELECTRICAL APPARATUS. Science 





eias Diar Bunsen’s, 
roh ee 
reu 
F. M. BROOK, 107, Lorrimore Road, Lendon, 5 E. 
ROYAL SCHOOL OF MINES. . 
DEPARTMENT OF SCIENCE AND ART. 


i dh Sesion. 2079-8, Witch will commence cn tho 
llowmg COURS. of LECTURES and PRACTI- 





om oF Oto 
Siue en lerne COURS es 
L Chemistry 
Maal Percy, W-D., ERS. 
: Belo. Dy Tg Hurley, LLD., FRE 
7 By Wasaga W Si Smyth, MLA, F.R.S., 
3 Lr By fini Gen, P .R.S. 
Rev. J. Hodge, MA. 
M irai a A aro £70 


. By E. Frankland, PRD. YR S. 
‘ohn W. Ji F.R.8. 
abge, igs MA. 
im one gum, on entrance, or two annual payments of £00, eaclustre of 
Laboratories, 


Tickots to Cour of Lectures am ianed at (3 and £4 oach, 
Pee coal een 
oo ences X 6, by pet ) 
School .of ur ale. 








ST. THOMAS'S HOSPITAL, ALBERT 


EMBANEMENT, S.E. 


The WINTER SESSION, x will commence on OCTOBER xt. 
Se ee of £60 and £40, 


nivermty with and 
sre to bo hai fom etobur to Judy ed for ie. ti M.B. from January to 
Medical Practitioners in the nolghbourbood receive Students for 
Biber fs tho Seren y rolen en ns Sn Sorrel uae 
pe all particulars may bo obtained from the Secretary, Dr. 


Prospectus and 
GrrLxsrIE, at the Hospital. 
. W. M. ORD, M.D., Dean. 





SHEPPEY FOSSILS. 


: UBSOLE, F.G.8.. 
cei d de aad, ode FOR A FEW W EEKS 6 BEEN ONDE 
rod bs Not less thas? so sco at Nue es 
Mr. TENNANT, F.G.S., Professor of 
: and - Miyeraloght by Appointment to or Majesty 
and the "Cat, 45, Benni, Loudon. W ha 
aes fox BALE seres of fis erah COLLECTIONS of Mick 
Ena, end Foei. aro wall adaptad fot 
Colonial Moseuma, or for the Private 
Study of any Shentife Person to ted with the 


Bclences. From £1,000 to g,000 
Collins ct s,s, m ae bo da ONE 


LABORATORY, 38 GRAGKCHURCH STREET, LONDON, EC 
A. ANTHONY NESBIT, F.CS.,. 


WATER ANALYST, 
Performs every description of Water Anajrais on moderate terza, 
i ERR ete eee 


NATURE 





Gale by Auction, 
NATURAL HISTORY SPECIMENS, 


MR. J. C. STEVENS will ee Coes cat 
TUESDAY, S enl gth, at Piles Todes procisely, soveral val 
of Brinsh and Foreign leopid 
mag Bard and Animal Skins, Shel's and Fools, PEA EES 
mens®f Naural History. 


o May be viewed the Morning of Sale, and Catalogues hed. 
THIN GLASI. FOR MICROSCOPIC 





MOUNTING of bs bast quality. Cus se Sa Gel. per ounce ; ; doe 
ar, post froe 55. por ge Pres 
oter Sad sce tod 0 SE, SPE iar ord 
eee E 


RATUS.—Alkropbones of evpry form, H 
Electric Pals, A Ed Fire and 
Batteries, Indncuoo-Colls and s 


Optical and Rm Lut: wamp.-DALE and 
an I ES, 
CRAMPTON, A Manufactur.ng Electrclars, 4, Lith 


FLETCHER'S 
SOLID FLAME BURNER. 








FOR COOKING, LABORATORY WORK, 
- SMALL STEAM ENGINES, d 
ZINC AND LEAD MELTING, &c, 


The most perfect burner known, will burn in one SOLID 


flame any deas 
first coat 


and iron for all po Ea A 
ILLUSTRATED LIST ON APPLICATION. 


ALSO OF 
GAS FURNACES FOR ALL PURPOSES, 
INSTANTANEOUS WATER HEATERS, 
HOT AND COLD BLAST BLOWPIPES, 
AUTOMATIC FOOT AND HAND BLOWERS, &c. 


THOS. “FLETCHER, 
MUSEUM STREET, WARRINGTON. 


NEW ILLUSTRATED CATALOGUE of ELECTRIC 
Leary Mine foal » with Instructions for Fixing, xo Diagrams, Justout, 
EDWARD PATERSON, 
Electrical Enginar ond Scientific Apparatus Mansufacturcr, 
% BEDFORD COURT, COVENT GARDEN, LONDON 
STEAM WORKS, GRAY'S INN ROAD. 


Experiments in Electric Lighting carried out. ° 
Electrical Apparatus of all Deacrigtions for Lecture Purposes Loafud sut, 


APPARATUS f CLASS DEMONSTRATION and for SCIDNCE 
XLECTRIC LIGHT APPARATUS. 
ey een and GRAMME'S DYNAMO MACHINES and LAMPS 


LARGE ASSORTMENT of RUHMÉORYT GOILS and VA-UUM 
FESSOR HES* TMICE NX, 

ELECTRIC iter ATOR 

ONES aad TELEPHONE CALL BELLS, WIRE, dpn for 


and is by far tho cheapest both in 
gus. Made in all sizes, in both brafs 





E 
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KIRKES’ PHYSIOLOGY. 
Ninth Edhion, revised, with 400 Illaetrations; post 8vo, 145. 
KIRKES' HANDBOOK of PHYSIOLOGY. 


W. MORRANT BAKER, F.R.C.S., Lecturer on Physiology and 
rid © S Barthabeows "Hospital, aud Surgecn to the 


-Surgeon to 
Erekna Hospital foc Sick Children. : 

‘The the and Chemical Composition of the Human 
Body, the rat T the Relation of Life to other Forces, and on 
"Generation and iere Aang oa rewiliten; 
"i er Gun eral Duet. lave 


JOHN MURRAY, Albemario Street. 


^ In 1 vol, crown fro, with Map and Ihstrations, price rot. 6a. 
SAN REMO and the -WESTERN 
RIVIERA; 


London: LONGMANS & CO. 


‘Just publuhed, in fcap. 8vo, price ss. 6d. 


SOUND: ELEMENTARY LESSONS ON. 
Dr. W. H. STONE, Lecturer on Phyncs at St. Thomas's Hospital 


ith numerous 


' This ls an excellent little 
gr aon Art Camat: but Ep 
do something more 





well adapted for students of the 
jierabie valo. to those-who rade 


to fn picis of acoustics will find ta 
accepteble e to more elaborate on 

Ty sompnbi balp ed. rng in ita pagos iformat 

be of groat ammance to lum in the soqummon of ha are” Zarit 


“ MACMILLAN & CO, LONDON. 
Jost poblabed, crown Sro, pp. xiL-442'cloth, Illustrated, price rer. 
STRUCTURAL BOTANY; 
oR, r 
Organography on the Basis of Morphology. 
To which Is added 
The Principle of Taxonomy amd Phytography, and a Glossary 
: of Botanical Terms. 
By ASA GRAY, LL.D., &c., &c. 





Third Edition, Reermanged and Re-written Ilustrated mumerovs 
Woodcuts. Post 8vo, ah emis ieee oe 


MANUAL OF MINERALOGY AND 
LITHOLOGY: 
Containing the Klements of the Science gf Mineral and Recht. 


Fi tha nse of the Practical Mineralogist and Geologist, and for Ineruotlon 
is in Schools and Colleges. 


: By JAMES D. DANA, 
D London: TRÜBN XR & CO., Ludgata HIL 





Now ready, price 6+. Ga., Vol. IL No. s of - 
THE JOURNAL OF PHYSIOLOGY, 


Edited with the co-operation in England of 
Prim d. (Ones F.R.S., W. Rornuxxrorp, Y.R.&., J. Buxpow- 
BAxoxzsox, F.R.S ; and in America of 
Profesocs H. P. Bowprrcu, H. N, Maxrtw, and H C. Wooo. 


Sake Comwrmrrs. 


On the Tstect of tho Respiratory M Movements on the Pulmonary Ciroulation. 
By H. P. Bowditch and Q. M. Garland. 
Absorption without Circulation. B. F. Lautenbach. 
Proagon. By A. Gamgeo and E. 
On a Few Further Egperhnents with Piria . By Sydney Ringer and W. 


+ 
. MACMILLAN & CO., Ioedon. ^ 
e . 
. " g . 





x on the Fibeio-Forment. By A. 
of Two Sacceeding Stimuli upon Muscular Contraction. By 
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To be published carly in October. 
STUDIES on FERMENTATION. The 
Discases of Berr: thelr Causos and the Means of Preventing them 

- By Ll. PASTEUR. A Translaton of iuum M B Bio,” wih 
Notes, lluxradons, &c. By F. FíivLEWXxR and D. UA MUN Bae 


8 : 
V9-- - 7 MeMACMILLAN & CO., LONDON. 


MR. OAKLEY COLES’ WORKS. 


Third Edition, demy &ro. 











With an 


Ornuoxs or THE Parm ow AXD Sxcomp EDrTJONS. 
PANCET, Noreibar 2B, 7862. Tho wodt [a fol of cecfal information 
. of every day utibty to tbe practtioner, 
uly r6, 1870.— ‘The Edition of this work shows 


Second. 
that the author grido Mila iie with sanl to tha Investigation 
and treatment of & Dusk Gaai ot css, We the 


A MANUAL OF NR MECHANICS, With 
rgo Tlnetrations. Churchill, New Burlington Street. 
Ornuox oy tre Peres. 
AMERICAN DENTAL REGISTER, November, 1854—" The 
red ma or araba betes aad, Indeed, for the 
Practitioner. 


NOTES FOR- DENTAL BTUDENTS. s. 64. 
Butcher, 4, Crane-court, Fleet Street. 
Ornuaox oF THE Passa: 


BRITISH JOURNAL OF DENTAL SCIENCR, for, 2876 
— We y welcome this useful Httle book. ..... Of great 
to those- for the erar — We hope there will 
soon be a ‘ 
THE DOCTOR, a 


students. kare 20 other, fanle to Gnd ih ee odis 
which xppemrs » modal bf what soch a work should be. are 


THE MOUTH AND TEETH DURING FREQ- 


Ornnos or trax Passes. 


By JOHN FISKE, M.A, LL.B. 


OUTLINES OF COSMIC PHILOSOPHY, 
Based on the Doctrine of Evolution, -with Criticisms on n the 
Positive Philosophy. 2 vols, 8vo. ags, j 
DARWINISM, AND OTHER ESSAYS: 
Crown 8yo, 75. 64. [Now ready, 
MACMILLAN & CO., London. 
The MORPHOLOGY of the SEUI; - 
WK Seek ead G E RE F.R. LESS E Td CE 
Bree: k CO., pite 


DIAMONDS AND OTHER PREGIOUS STONES. 
a eee Be many, ina goms now being offered for sale, 
_ SCIENTIFIC*GUARANTEED OPINION 
GENULNENESS, Pon "an ase GEE VALUE | 
Of Stones, Mounted or Unmounted, submitted to his inspection, 
BRYCE-WRIGHT, 
Mi@eralogist, and Expert in Gems and Precious Stones, 


v», GREAT RUSSELL STREET, LONDON, W.C. 
Te 
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SUBSCRIPTIONS TO NATURE ADVERTISING. 
Yearly. . . . . © «. o 285 ) C. H. MAY Se CO., 
Half-yearly . . . .. 145. 6d. GENERAL ADVERTISING OFFICES, 
Quarterly . . . .. 75. 6d, 78, GRACECHURCH STREET, LONDON, EC. 


To the Colonies, United States, the Continent, and 
all places within the Postal Union :— 


jos. 64. 
15s. Ge 
8s. 


Halfyearly |. ll. 


Office : 29, Bedford Street, Strand. 
CROOKES’ 


RADIANT MATTER. 


J. J. MARR 
Supplies T Tubes illustrating Mr. Crookes’ latest Researches on 
experiments shown by Mr. Crookes in bis British 
¢ prepared to order if not in stock. 
J. J. MARR, OPTICTAN, 
31, MOORFIELDS, LIVERPOOL, 


W. LADD & CO, 
Scientific Instrument Manufacturers 
(By appeinivernt to the Repal Institution of Groat Britain), 

11 & 12, BEAK STREET, REGENT STREET, W. 


BYRNE'S PATENT COMPOUND PLATE PNEU- 
MATIC BATTERY for Cautery and purposes. 
EDMUNDS’ PHONOSCOPE for Vocal Vibra- 
tions visible In a Vacuum Tube, 
HUGHES’ MICROPHONE, 
TELEPHONIC APPARATUS, &c. 
LADD'S IMPROVED SELF-CHARGING HOLTZ 
ELECTRICAL MACHINE, prih 4 to ra rien m 


closed in & Mahogany and. Glass 
immediately a Fie a a E smile n 
Philosophical Apparatus of every Description. ~ 


IUvstruiod Catalogue, Sixpence, 


RUDOLPH KOENIG, 


(DR, PHIL.) 
MANUFACTURER OF 


ACQUSTICAL INSTRUMENTS, 


n TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THR PHENOMENA OF SOUND, 
PARIS, 26, BUB DE PONTOISE, 
PRICK LISTS FREE. 


LIGHTNING CONDUCTORS, 


‘ost of 
Association 














'" NEWALL: & OO/B > 
PATENT COPPER LIGHTNING CONDUOTOR, 


As applied to all kinde of Bulldogs and Shipping in all of the World 
with unvarymg success, is the moet Relable, most d Asi ant Coons 
ever offered to the 
It à In its no inenkators being required, and it costs 
one pe foot for do wander siam, wich ta safa bn ey orm. 
R. S. NHWALL & OO., x30, SIM Y, 
VATERLO ROAD LIVER 


MANUPACTORY—GATH aie PME 


REO 


e (The only Address.) . 
ESTABLISHED +846. 


Ad ents ef every description received for insertion In all N 
papers, M Roviews, &c., M thy wie aie ws tha olies of tho 


"Eades for Genaral Advertsing. Rednction for a series. ki 
Liberal terms to large advertisers. 
Advertsements are also recerved for all which 


Dewxpapers, may be ad- 
er A UR i 


JOHN NORMAN, 


MANUFACTURER OF 
MICROSCOPES, OBJECTS, CABINETS, 
TABLES, LAMPS, 


And al Glass Appliances for Microscope, . 
HAS OPENED NEW AND EXTENSIVE PREMISES AT 


34, Whitecross Street, Cripplegate, E.C. 


FRY’ S GOLD MEDAL, 
COCOA 


PARIS EXHIBITION. 
Caen omiy, vi te ae 
dll extracted. 
‘eee eee EXTRACT 
mocok LS. Wa aad ssd Áir, 
atiis ky Dr. 
J. 8. be & SONS, Bristol and London. 


MICROSCOPIC | OBJECTS. 


PE ir tor em Blood Disce, ie ee Pec of Bons eed T 
renean - 


parts he der 
po ieee ae: ator gh Pan 
Ochreont Iron in Mos-Hke Forma in 12. Gd, post-free. 
MM OF Canadi Phlogopite, 1s, wi. post-fres. 
THOS. D, RUSSELL, 
48, ESSEX STREET, STRAND, LONDON, W.G 


THE “HANSA,” 
Published since in 





A 





NOTICE OF REMOVAL. 


JAMES HOW & CO,, ` 
SCIENTIFIC INSTRUMENT MAKERS, 
73, FARRINGDON .8T., LONDON 


(Lars or s, St. Brrox St, amp sx, Fortra LAXE). e 
HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP. 
Rok Sections and other Objects for the Microscope. 
ó a 
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PROFESSOR HUGHES AUDIOMETER. 


The only perfect measurer for testing the hearing power. Vide DR. RICHARDSON'S Report to the Royal AE 
May 15, 1879; Medical Times and Gasetts, May 24, 1879- 


e SOLE AUTHORISED MAKERS, 


KROHNE & SESEMANN, 


8, DUKE STRERT, MANCHESTER SQUARE, LONDON, W. 











EAGLE INSURANCE COMPANY 


= 
din , BARCLAY &*SON, 
For Lives OXLY. ESTARLISKKD 1807. 1988, REGENT STREET, LONDON. 
Aot Frencena and Interesi w- sæ a mo - » £ a i g 
Amad eea drp Ro eae ee y De qnid : Zo Her Majesty and H.RH, the Prince of Wales. 
and er had NOME OR or from; any 
o£ the s Agonts, post 


GEORGE HUMPHREYS, Actuary and Secretary. 
NOW READY, 
SECOND EDITION, DUPLEX LAMPS. 


GQRIFFIN'S MODERATOR LAMPS. 


CHEMIC AL HANDICRAFT. READING” LAMPS. 


PRICE 4& 74. POST FREE. MICROSCOPE LAMPS. 


A CATALOGUE OF CHEMICAL APPARATUS: 


z BEST COLZA OIL. 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 


Demy 80, 480 pp., Illustrated with 1,600 Woodcuts. Ari KEROSINE OIL. 
Most Complets and Cheapest Last of Apparatus, 














JOHN J. GRIFFIN AND SONS, E: GARRICK STREET, WAX, SPERM, 
LONDON, W.C. en 
g. ©. TISLEY & Co, PARAFFINE CANDLES. 
5 OPTICIANS; 
172 BROMPTON ROAD, S.W. ği " 

i ! Cisse S Eun QUe eee a ILLUSTRATED CATALOGUES POST FREE. 

‘THE PHONEIDOSCOPE Sew ready, à Reread Editon. 
Being x visible demonstration of the Vibratory and Molecnlar Motion of a ENCYCLOPAZDIO 


The PHONEIDOSCOPE, re 3 Des Bottle of Solation, Decii | Ilustrated. and Descriptive 


MAMUFACTURED AMD SOLD WHOLESALE AND RETAIL BY 


CATALOGUE OF 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, 8.W. 
TELEPHONIC ELECTRICITY. Al Materials suppHed for expect 
Sees Eis SOIENTIFIC INSTRUMENTS 


Comparative Tablas of Reference and 
Dinstrated by upwards of TWELVE HUNDRED ENGRAVINGS, 


W. F. STANLEY pee E N S 
2 " J 
Mathematical Instrument Manufacturer OF aia aac Epcoqoetical Photographic, 


P i ž STANDARD’ METEOROLOGICAL 
fMathanatical Dg, and Surveying Instruments of description, INSTRUMENTS. 
the ees irum = MANUFACTURED 4XD SOLD sr "1 
e Price List post fre. Engine Decider to the Trade.. E 
: eei NEGRETTl AND ZAMBRA, 


GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


“Opticians and Scientific Instrument Makers to 





Togs Certain Cure for all Disorders of the LIVER, STOMACH HOLBORN VIADUCT, E.C. 
ANDeHÜWELS. A Great PURIFIER of the BLOOD; a 4180 AT 
Powerful Invigorator of the System®gn casos of WEAKNESS “48, OORNHILL, *.O., & 133, REGENT STREET, W., 
AND DENILITY, and is guequalld in Female, Oomplatats LONDON. 

e 


1 . 
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THE ACADEMY, 


A Weekly Revlew of Literature, Solence, d Art. 
PRICE THREEPENCE; FREE BY POST THREEPENCE-HALFPENNY, 
. € 
‘Published every Friday in.time for that days Post. è 
: ne 
fs oh CONTAINING EVERY WEEK 

SicNxp Reviews of important new books, English and Foreign, in Belles-Lettres, Travel, History, 
Biography, Philosophy, Natural Science, Philology, the Fine Arts, and Archmology. PERIODICAL NEWs- 
Letrers from Oxford, Cambridge, Paris, Rome, Florence, Berlin, and other Centres of Learning and Literary 
Activity. 

Obituaries of distinguished Men. Transactions of Learned Societies. Gents 

Notes sad News, Literary, Gebgraphical, Scientific, and Artistic, Jottings respecting rare Books, Sales, 
and Curiosities, Publishers’ Announcements, &c. 
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oig TNA A tee in carved and prec dique du, Airy& escapement ... 170 
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Tickets Lectures 
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a F. W. RUDLER, Registrar. open to all First Yoars’ the condition of EE 





: H 
-ST. BARTHOLOMEW’S HOSPITAL | 4 Physics with suber 


Eoi COLLEGE. 


Toa WINIER ale Dee 
sevice ening at hgate for 
ci o i2 bc (tg e the Hoepital walla, eublect to 


Fd gree sr pm Bip vem om 06 


ST. BARTHOLOMEW'S HOSPITAL pital Practice, and, ( 





AND COLLEGE. 
OPEN SCHOLARSHIPS. 
‘Three Open Scholarships will be offered for competition on 


^ the medical pi metropobian medical school. 
Two in Selanen, of vaine of oF, facien, Popics Coemiary o 
at the option of The Cendktacs nor mora Chai ona fo De taken Dy acy 


Or oF te valo of ta Lat, 


es eren and papers of feme cramfaeibne spol, peraly or 





ST. BARTHOLOMEW'S HOSPITAL 


AND COLLEGE. 


CLASSES FOR THE UNIVERSITY OF LONDON MATRICULA- 


TION EXAMINATION 


A Ciam is held foni October Sth for the Junmry Examination. Fee 


zs, inel bia d 


RES 


dx 
i 


without 


i 


i 
Fe 


an examinationdén Chemistry 
Botany or Zoo! atthe option of the Candidate, 


pei subjects of the maS SCIENTIFIC BEAMINATI INATION 
di prets Dem dar M iere EM B TERMINA 
anuary to x 


to 


oy BCHÓ and PRIZÉB to the 
Winter Sommer Exa. 


pedir y 
the following Silver and Gold odel, ko, Yiz, tha _ 


t 
J 
1 
é 
j 
; 
i 
[ 
7 
: 
3 
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Dean of the Medical School—PROF. GAMGEE, M.D., ¥.2.3,' 
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PurmoLoGY amp HirorogY— Arthur Gamgee, M.D., ERS. 
AxaTowY, DXsCRIFTIYE AND PRACTICAL—ÀÉ orrreon Watson, M.D., 


FRSE 


Comparative ÁXATOMY—AÀ. Milnes Marshall, MAT D.&c. 
CHEMISTZT— R 


Henry K. Roscos, LL.D., 


roamic Cmoastrr—C. Schorlemmer, Y.R.8. "i 

Cumicat, Mapicore—Wilkam Roberta, M.D., F.X.8. 
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Tow. ( chemicals), ! 


others, £10 | 
FIRST M.B. EXAMINATION. 
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All thease Clasecs are opan to Students of LAE d and to otbors. 
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GEORGE HENRY LEWES ` 
STUDENTSHIP. 


all persons of both sexes aro eligible. 

such information &buity and dream- 

stances, as tho may think , should be sent to the present 

Director, Dr, Michael! Foster, New - not later than 

October 1s, 1879. The tment wil be made and duly advertised as 
goon £3 after 


ANDREW CLARK, Dean. 


“HALL MARK” 
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By order, 
G. M., WHIPPLE, Superintendent. 
Kew Observatory, 


io Vaaa he, 
Beale of Charges for Verificanca, pest free on application. 
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DISTRIBUTE, and MODIFY INSECTS.—Thit book hc; Ly Dha- 
Author's researches on Music and 
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Ber pair complet, riage Ren me cathy wall dm for hor da 
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CALVER S REFLECTING T PES of of tho highest excellence, 
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from sfanch to 964nch SHoch, with equatorial moton, 
f died g r "['elraccpes, '" 9 ame CAL, 

` FOR SALE ^A tay foo miach Kauatoral, with Clock. 

SHEPPEY FOSSILS. 
quidy of he aboro m lad, pes FOR A FEWAWERES ONE 
Diod KU gr i too assorted Specimens, 
SEL ME oc tom tar go beat ar 
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above-mentioned Sciences F. 1,000 to 3,000 Students’ 
CE Lin em tog Colne A 
THE “HANSA,” 
in H independent professions) 
liner ee has Se Pere rng Essnyx, 
Eion, irre peers Bepa Adelina x eye kept upon tbe dore- 
Banter Wien ar eee Sat Eie end drew hon 
tme ambo of oon 
prog nd Basis Au cy widely cA 
EA Ange Meyer end. Dack Abu Alero oh Lr 
Wry. hee EE Met by 


MINERALOGY AND GEOLOGY. 


COLLECTIONS TO ILLUSTRATE THE ABOVE SCIENCES, 


FROM 
SINGLE SPECIMENS FROM 


AUGITE, ENSTATITE, GLAUCODOT, NEOTOKITE, CHON- 


f PODRA £, TE OPAL | ALEXANDRITE, BERYL GROSSULAR, 
SIBERIA 


A SMALL QUANTITY OF THORITE WITH ORANGITE. 
SEP EE GASES, CASES, HAMMERS AND CHISELS, AND CRYS- 
* PRIVATE LESSONS AND EVENING CLASSES 
Catalegwes fros. 


SAMUEL HENSON 
377 (Late 113a), STRAND, LONDON, W.C. 


ROTAL POLYTECHNIC.—CLASSES for 


the preperation of Students for University Examinations, under the 
mr Mii a i wt Pr Y.L.&. London Uni- 


rt and acd M.B., 
Bonny, Physiology, . Ali the work 


FOR SALE.—INDIAN ELEPHANT 


SKELETONS, two monsters, twelve fect 
the other not ; ono hes tusks pet chee ei pi ete 
Can be seen at 6, Somerset Lordship Road, 


Several Skins of Klfiott's Pheasant on band. 
To the PRINCIPALS of SCHOOLS.—A 


RAD Lessons in 
G UATE = Honours (London) gires bomm 
NATURE ru EXTIA 


MINERALS, ROCKS, AND FOSSILS. 





Pocket t 
Pd: geri az. Gd. each Cabinet, froe delivery, 44. 


DOWNING, Geologiat, &., ` 
3, WHI KIN STREET, LONDON, E 
Circular of ad. postage. 


” free on receipt 
BRITISH ASSOCIATION, 1879. 
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tncinding Special Collections various -books, m 
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Geological whh Lint of New and Second-hand of 


JAMES R. GREGORY, 
MUSEUM OY GEOLOGY, 
88, CHARLOTTE STREET, FITZROY SQUARE» 
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for mls also Cut Precious Stones in all Colours, 


. 1» FRITH STRRET, SOHO, W. 
- * 
e . 


` . 


NATURE 


[Sept 11, 1879 





KIRKES’ PHYSIOLOGY. 


Ninth Edition, revised, with 400 Illustrations, post 8vo, 142. 


KIRKES' HANDBOOK of PHYSIOLOGY. 
By W. MORRANT BAKER, F.RCS., Lecturer on Physiology and 


Nun Jystem. 
About eco hew Tustin Ry oF thes Mule avian! DIRE DOC 


been added. 
JOHN MURRAY, Albemarle Street. 
Just published, post 8vo, cloth, with Index, 186 pp., as. 


- TWENTY LESSONS 
INORGANIC CHEMISTRY. 


Embracing the Course of Instruction required for the First Stage, or Ele- 


cal Soclaty, the London Univers University Matriculation, &c. ! 
. By WILLIAM VALENTIN, F.CS, 
Lote Principal Assistant in the Royal College of Chentistry, 
Science Schools, South Kensington, 
With 48 Engravings on Wood. 
WILLIAM COLLINS; SONS, & CO, 
Bridewell Place, New Bridge! Street, London, B.C. 
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A TEXT-BOOK of PHYSIOLOGY. By 
MICHAEL FOSTER, MOD. FRS New "Edition, Enlarged, 


The ELEMENTS. of EMBRYOLOGY. By 

E MICHAEL FOSTER, M.D., F.R.S, and F, M. BALFOUR, MA 
Part I. - Crown 8vo. 75 64. 

PRACTICAL PHYSIOLOGY: an ELE- 

MENTARY COURSE of. By DM OSEE, amisted by J. 


PHYSIOGRAPHY: an Introduction to the |. 
Coloured 


ELEMENTARY BIOLOGY: a Course of 


Practical Instroction in. Prof HUXLEY end N. MARTIN. 
Third Edition, Cou fra ee px = 


The ie OSTEOLOGY of the MAMMALIA: a 
Series of Lectures. By Prof. W. H. ROWER, ER, FRG, FRGS 


numerous 
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` Profamoc A. GaxGEx, F.R.S., W. RuTHxXFORD, F.R.S., J. Buxpox- 
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girofessor H. P. Bofforren, H. N. Maxtor, and H. C, Woon. 
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On the Efect of the Respiratory Movements on the Pulmonary Ciroulation. 
By H. X. P. Bowditch ind G; M. Garland, 


a Absorption withont B. F. Lautenbach. 

By 
Sn alow Fenner v B Deren sai Bastar By Sydney Ringer and W. 
On the between Pilocarpine and Extract of Amanita Muscari. 


and W, Morre?. 
and New Xxperimonts on the Fibrin-Ferment. By A, 


On [o 

hc DRM RM Muscular Contraction, 
| BL Sewell. we, nd 
Á : " ee eens . 
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JOURNAL : 
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ROYAL GEOGRAPHICAL SOCIETY. 
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*.* Fellows are requested to for thar Copies at the Offices of the 
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JOHN MURRAY, Albemarlo Street, W. 


GARDENING ILLUSTRATED: a new 
Weekly Journal for all miy Thamraied Flowers, Prius V Country, 
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ee Non s at tho. Book-etalls, 1#- r under, os free - 
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STUDIES > on FERMENTATION. The 


Diseases of their Causes and the Means of Preventing them. 

Bri PASTEUR A Translation of ‘‘ Etudes sur la hère,” with 
Bites; Ylustratons, &c. By F. FAuLEXER and D. C. Rossa, B.A. 
Yo. 


MACMILLAN & CO., LONDON, 
just published, in feap. &ro, price 3s. Gs. 


SOUND: ELEMENTARY LESSONS ON. 


BI DE W. EL STONE, Lecturer on Physics ateSe, Thomas's Hospital. 
ith numerous 
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By JOHN FISKE, M.A, LL.B. >° 


OUTLINES OF COSMIC PHILOSOPHY, 
Based on the Doctrine of Evolution, with Criticims on the 
Positive Philosophy, 32 voli, Svo, 257 
DARWINISM, AND OTHER ESSAYS. 
Crown 8vo. 7s. 6d. e. . [Mow ready, 
MACMILLAN & CO., London, 


i M 
DIAMONDS AND OTHER PRECIOUS STONES, 


apricus offered for 
Mi amsa Weight i a i na is 


SCIENTIFIC'GUARANTEED OPINION 


As To Tu 
GENUINENESS, PURITY, AND APPROXIMATE VALUE 
Of Stones, Mounted or Unmounted, submitted to hia inspection, 
BRYCE-WRIGHT, : 
Mineralogist, and Expert in Gems and Precious Stones, 
~ ga, GREAT RUSSELL STREET, LONDON, W.C, 
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FIRST QUALJIY ABTRONOMICAL TELESCOPES wih Object - eae 
ae bc E VES e BARCLAY & SON, 
t Ge ced eas te thames RAT. smt 188, REGENT: STREET, LONDON. 





To Her Majesty and H.R.H. the Prince of Wales. 
ASTRONOMICAL TELESCOPES. — a 
VER'S Ve chiedi ue SH a of the highest 


ei gs nies TURN um 
du EE . CALVER, F.RAS, Hil 
FOR uro eis 

MODERATOR LAMPS. 
NOTICE OF REMOVAL. READING LAMPS. 


JAMES HOW & CO, MICROSCOPE LAMPS, 


DUPLEX LAMPS. 





SCIENTIFIC INSTRUMENT MAKERS BEST COLZA OIL. 
- 73, FARRINGDON 8T, LONDON `. Ax EEROSINE OIL.. 


(Lars or s Sr. Brr ST., aub a, Forre: Laux), i 
HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP, WAX, SPERM, 
Rock Sections and other Objects for the Microscope. AND 


— LIGHTNING CONDUCTORS, | PARAFFINE CANDLES. 








` accumulated noise time of giri Frankin, proves 
ofall piace Un e ere Gewcrpton od imde from ths : 7 

i Mim e ILLUSTRATED CATALOGUES POST FREE. 
i NEWALL & 00.8 ki : 

ATENT COPPER LIGHTNING COND Ma ' 
PA Bude aH a N JUCTOR, Mathematical Instrument Manufacturer 
applied ‘a tat Showing showy den Te E M.a: Gerace Cod of Tofia, Doce end Art,” 
aly cae Gis i aypan, no fotos bao eae papel ge aaa ntu hag eye pects easi nes ^ 
R. 8. NEWALL: & OO., x30, W.C. " Price List pest fre. Engine Divider je the Thad, 

f ig, ANDERSTON QUAY, GLASGOW. e* aDDRESS— 


MANUFAOTORY—GATHSHHAD-ON.TYNHB, GREXT VURNSTILE, HOLQORN, LONDON, W.C, 
e " " 
e e 


% . 
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RUDOLPH KOENIG, 


(DR. PHIL.) 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS. 


TO ILLUSTRATE THE LAWS e 
AND "TO PRODUCE THE PHENOMENA OF SOUND. 


PARIS, 26, RUE DE PONTOISE, 
PRICE LISTS FREE. 





NOW READY, 
SECOND EDITION, 


GRIFFIN'S8 
CHEMICAL HANDICRAFT. 


PRICE 4& yg. POST FREE. - 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., [lustreted with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN am SONS, a2, GARRICK STREET, 
LO W.C. 


o. 0. TISLEY & go 
OPTICIANS, 


BROMPTON ROAD, S.W. 
- (Closes to South Kensington Museum), 


THE PHONEIDOSCOPE 


An Torre far lien ating the Coton Figures of Liquid: Filma cii tha 
Being SYM domonitatian of the Virum y ant Moletuli: Mation ota 


174, 


Telephone P. 
Ths PHONETDOSCOPE, with Dine k ide Descriptive 
Pamphlet, Kc. in Gardiner! Dox, 1. 6d. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL 3Y 
8. C. TISLEY & CO., 17s, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. AN Materials smppled for exper- 
mental purposes. 


Pris Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of tke Harmonegraph, Peat Fred, eal. 


DRAPER’S INK (DICHROIC). 
THE NEW BLACK INK 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomes a plessure whon thie Ink fs used, It has been 
by the principal Banks, Public Offices, and Railway Companies throu 
Tt writes Full Black. | Flows easily from the Pen. 


may be applied at the 
womg. 


Tro, London $ 
Liverpool; and Stacy & Coor, Paiemoster ; and to be 
BEWLEY k DRAPER (Limited), Dubin. 





lye anaes ee 


A OERTAIN 
REMEDY 


HDELOWAYS OINTMENT; 
Per BAD BREASTS, OLD WOUNDS, and BOREB If 
effoefually rubbed on the Nook and Chest, it cures BOBE 


THROATS, BRONOHITIB, COUGHS and COLDS; and for 
Sa cal mt. 


_é 
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re 


CHEMICAL & PHYSICAL APPARATUS 
BOTTLES, PURE CHEMICALS, 
And every requirement for Science Classes, Private Study, or Business 


Ilustrated Priced Catalogues post free for six stampe. 
x allowed to station in Wi on orders of 
Cariege ay RAE o alea, 404, 


MOTTERSHEAD AND CO; 


7, EXCHANGE STREET, & ro, HAF MOON STREET, 
MANCHESTER. 





NEW ILLUSTRATED CATALOGUE of ELECTRIC 
GNALS, &c., with Instructions for Fixing. tg0 Diagrama, Just oct, 
De fe 6 Stamps, 

EDWARD PATERSON; 
Eluctrical Emgsncer and Scientific Apparatus Manufacturer, 
» BEDFORD COURT, COVENT GARDEN, LONDON 
STEAM WORKS, GRAY'S INN ROADe 
Experiments in Electric Lighting carried out. 
Hlecirical Apparatus af all Descriptions for Lecture Purposes Leansd out, 
APPARATUS for CLASS DEMONSTRATION and for SCIENCE 


SCHOO 
ELECTRIC LIGHT APPARATU 
SIEMEN M and and GRAMME’S DYNAMO MACHINES and LAMPS 


or Hire and Purchase. 
LARGE ASSORTMENT of RUHMEORFF COILS and VACUUM 


PRO SFESSOR HUG CHES- MICROPHONE: 
ELECTRIC BELLS end INDICATO 
TELEPHONES and TELEPHONE CALL BELLS, WIRE, &c., for 


Bons. 

EDISON'S ELECTRIC PEN £8 8r. 
ELECTRIC and MAGNETIC APPARATUS of all Descriptions. 
Electrical Apparatus, Part x. (e Dao anne 
Electric Signals, Part s. Post free, 6 Stampe. 





do 
ELECTRICAL APPARATUS, — Science 
T a, should Spec] Reduced 
Le i FRICTIONAL APPARATUS of new patterns and improved 


ENS "ESSERE IO 


EYD 
v or LTAIC A AP- 


TERIES, new construction, half cost of usual jais 
P. TUS.—Batter.oa, Quart uen 4t. and 4r Apre 
©, I9 Che B. oe ee FAOT EDI. 


i C LAMP for lantern use, £6 Gr. ; 
acton most Cheaper Lamps. Colls, own 
ee E 751. Bells, Wire, Carbone, and ail requirements, 


EF. H. BROOK, 107, Locrmore Road, London, S. E. 





LABORATORY, s& GRACECHURCH STREET, LONDON, E.C. 
A. ANTHONY NESBIT, F.C.S., 


WATER ANALYST, 


Performs every description of Water Analysis oq moderate terms 
Property cleansed bottles for the reception of samples sont to of 
the Kingdom. PM 





By JOHN FISKE, M.A, LL B. 


OUTLINES of COSMIC* PHILOSOPHY, 
based on the Doctrine gf Evolution, with Cnücisma on the Poatre 
Philosophy. avol&. Svo. ass. 

MACMILLANeX CO., London. 


EAGLE INSURANCE COMPANY, 
79, PALL MALL. n 


$ Fox Livxs omix. ESTABLISHED 1807. 
Net Premiums and Intereat 
Accumulated 


GEORGE HUMPHREYS, Actuary and Secretary. 


WANTED, Clean Copies of NATURE, No. 472, 
* for November r4, 1878. Address—Office of 
NATURE, ag, Bedford Street, Strand. 
e 
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CHARLES KINGSLEY’S WORKS. 
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MESSRS. MACMILLAN & CO. beg to announce- the ° Publication of a COLLECTED 


EDITION OF THE WORKS OF CHARLES KINGSLEY. 


[he volumes (price Six Shillings each) 


wil be in Crown 8vo, and will appear at regular -intefVvals of a month until the get is 


complete. e 


The publication began in February, in the following order :— 


POEMS. 

YEAST. EC 
: ALTON LOCKE , . «4 

HYPATIA 

GLAUCUS 

WESTWARD HO! 


on February Ist. 
A » March ist. 
S... p April tst. 

» May Ist 

» June 2nd. 

» July Ist. 


CHARLES KINGSLEY'S WORKS. 


qu Collected Edition. Containing 


POEMS, et 5 : 
x e Saint's Tragedy," Ballads, S 
dcs eue $8vo. 6s. 7: sss 


YEAST: a Problem, Crown 8vo. 6s. 


‘ALTON LOCKE: Tallor and Poet, With Portrait. 
E Crown 8vo. 6s, 


SYE ATIA, or New Foss with an Old Face. Crown 


8yo, 


GLAUCUS; or, The Wonders of the Sea Shore. 
Revised and Corrected. With Coloured Illustrations. 
Crown 8yo. 6s, 


WESTWARD HO! 2 the Voyages and Adventures 


or Sir ye Teigh er Mont loos Majeng Quen 
evon, m the Reign of Her Most Glorious Maj Queen 
Elizabeth. Crown8vo. 6r. asd 


THE HEROES; or, Greek Fairy Teles for my 
Children. With ith Illustrations. Crown 8vo. 6x. 


TWO YEARS AGO, Crown 8vo. 6s. 


THE WATER BABIES: a Fairy Tale for a Land 
Baby. With Illustrations m Norr PATON, R.S.A. 
and P. SKELTON. Crown 8yo, Gr. 


THE ROMAN AND THR TEUTON. A Series of 
Lectures delivered before the DUET. of Cambridge. 
OER by Profese Mat MULLER . Crown vo, 


HEREWARD THE WAKE- LAST of the ENGLISH. 
Crown 8yo. 6s. 


THE HERMITS. Crowp 8vo. 6s." 


MADAM HOW AND LADY WHY; or, First Lessons 
m Lore for Children, Illustrated, Crown 8vo, 
5 


AT LAST: a Christmas in me Were Indies. With 
Illustrati 


numerous ons. Crown 8yo. 
TOWN GEOLOGY. Crown 8vo. 5s. 
HEALTH AND EDUCATION. Crown 8vo. 6s. 


PROSE IDYLLS, NEW AND OLD. With an Illustra- 
tion, Crown 8yo, ós. 


PLAYS AND PURITANS; and other Historical” 


Essays. With Portrait of Sir Walter Raleigh. Crown 
8vo. 6r. 


VILLAGE AND ) TOWN AND COUNTRY SERMONE. 


Crown wo. 


marry cu ON RONIS SUBJECTS, Fcap. 8vo 


mi KING OF THE EARTH, and other Sermons. 
Being & Second Series of ‘í Sermons on Nathonal Subjects.” 
Fcap. 8yo. 35. 6d. 


SERMONS FOR THE TIMES. Crown 8vo. 6s. 
GOOD NEWS OF GOD. Crown 8vo. 6s. 
THE GOSPEL OF THE PENTATEUCH; and DAVID. 


Crown 8vo. Gy. 


THE WATER OF LIFE, and other Sermons. 


DISCIPLINE, and other Sermons. Fcap.8vo. 3s. 64... 


WESTMINSTER RERMONS. Witlt a Preface. Crown 
vo. s. . 


MISOELLANIESR. 2 Vols Crown 8vo. 125. 
SELECTIONS FROM THE VOLENS With Portraif. 


Crown 8vo. 
Sc c UTE Crown 8yo. ER 


PHAETHON; ot, Loose Thoughts for Loose Thinkers. 
Crown 8vo. as. . 


MACMILLAN AND CO,'ag & 30, BEDFORD STREET COFENT GARDEN, LONDON. 


. e nm 
*. 
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i l W. LADD & 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment to the Royal Institetren of Great Britain), 
II AND 12, BEAK STREET, REGENT ,STREET, W. 


IMPROVED HOLTZ ELECTRICAL MACHINES to s4 Plated Immediate] y avaliable id any'conditlon of the afmosphere.” 
LADD'S DYNAMO-MAGNETO MACHINE and GRAMM E^ 'S MAGNETO-EL MACHINE for Laboratory use. 


Physical Apparatits of every ein 
ILLUSTRATED QATALOGQGUE, BIXPENCE, 


PROFESSOR HUGHES AUDIOM ETER. 


The only perfect measurer for testing the hearing dum Vide D. RICHARDSON'S Report to the Royal Society, 


May 15, 1879; Medical Times and Gasetts, May 24, 1 
SOLE AUTHORISED MAKERS, : . 


KROHNE-.&. SESEMANN, 


8, DUKE STREET, MANCHESTER SQUARE, LONDON, W. 


THE TELEPHONE COMPANY, LIMITED, 


36, COLEMAN STREET, LONDON, EC. . 
TESTIMONIALS. 


145 49 149, Tottenham Court Road, London, W., 14th Mc , 18 
To the TELEPHONE COMPANY, LIMITED, 36, Coleman Siris, 4 c. ^ VASE ia 
Drar S125,—You will be pleased to hear that the forty Telephones supplied answer admirably, and are of great con- 


er da In pomo cires With Or WO Eshope E away. 
paperanian iilo erg by any one, zad the d culus bd the Telegraph 
and pp MM EQ Eod M MAPLE & COL 

















yous faithfully, 
Miland ee TE oR Derby, a8tk April, 18 9 
Drar Sras,—Tn re y to your inquiry of the 25th inst., ny Tero th marre t ifam yon, Dad the Telephones which have 
been erected on the Mi Railway are working very satisfactorily.—Y ours faithfully, (Signa) W. LANGDON 


TEE TELEPHONE ‘Company, 36, Coleman Street, Londen, E.C, 
APPLICATION for Price Lists or further information to be made to the MANAGER. 


SIR JOHN LUBBOCK’S NEW BOOKS. 


SCIENTIFIC LECTURES. With Coloured Plate and numerous Illustrations. 8vo. 8s. 64. 
CONTENTS; 











(continued). 
V.—Introduction to the Study of Prehistoric Archso 
VI.—Address to the Wiltshire Archseological cul and Nas] Hritory Society. * 


ADDRESSES, POLITICAL AND EDUCATIONAL. 8vo. 8s. 64 
CONTENTS.—On the Imperial Policy of Great Britatn—On the Bank Act of 1844—On the Present System of Public School 
. Education, 1876—On our Present System of Zlementary Education—On the Income Tax—On the National 
Debt—On the Declaration of Paria—Marine Insurances—On the Preservation of our: Ancient National 


Monuments—Egypt. nace 
MACMILLAN & CO., LONDON. ° 





In crown 8vo, price 35. 64 e 


"a0 A YEAR | 
LANCASHIRE’ GARDEN. 


BY HENRY A. BRIGHT. 


» “Tt is of admirable ‘suggestions for s practical gardener as to the choice and arrangements of his plants, but 
it wille be read with interest in the arm-chair in town. mat in the eine gf a yare gardening i 
accomplished man, whose flowers tê him many stories and pleasant things not to be d in the nursery catalogue." 
— Times. 


I eMACMIPLAN AND CO., LONDQN. 
, Bread Victoria. in the of and poblshed by 
pur ATL A Cb, € Qe Oa wy 204 de Hil, Queen he ice run b 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“ To the solid ground 
Of Nature trusts the mind which beilds fer aye, —W ORDSWORTH 


O 


No. 816, VOL. 20] THURSDAY, SEPTEMBER 18, 1879 [PRICE SIXPENCE 
All Rights are Reserved. 
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POCKET CLYNOMETERS AND- COMPASSES. 


=~ 








T. ETEN SASS et 


Poe 





Brass Box Clynometer and Compass, metal divided scale edge, Bar Needle, Agate Cap and Stop Brass 
Foot with sight, Fig. r . . i 4 i ; : f . , : £1 76 


ar Compte can be readily jitered so as to be converted into a Floating Dial Compass or a Needle Compass * 

at pleasure, 

Tt is arranged as a Floafing Dial Compass to show true North, not only in one part, but in any, part of the 
World very readily, and by means of a pointer attached to the bezel, the variation when using asa Needle ~ 
Compass is at once seen. : e 

This Cotnpass can be adjusted to overcome magnetic dip either as a Needle or Floating Dial Compass in 
any latitude (Fig. 2). Price, strongly gilt, with Magnetic Map, Dial 1} in. diameter, in Morocco Snap 
Case . . Fer de eut 1 , E : : : . ; . £2 10 0 

s . 
JOHN BROWNING, et 

OPTICAL AND PHYSICAL INSTRUMENT MAKER TO E.M. GOVERNMENT, THE ROYAL SOCIETY, THE 

ROYAL ose OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDG 


THE, U.S. NAVAL QBSERVATORY, CAMBRIDGE AND HARVARD °, 
UNIVERSITIES, HOBOKEN COLLEGE, agp &c. 


| 63, STRAND, W.C. 
FACTORY—SOUTHAMPTON STREET, LONDON, W.G., ESTABLISHED roo YEARS, 





CITY and GUILDS of LONDON INSTI- 
TUTE for the ADVANCEMENT of 


TECHNICAL EDUCATION. 
COWPER STREET SCHOOLS TECHNICAL, CLASSES. 


ST. BARTHOLOMEW'S HOSPITAL 


AND COLLEGE. 


d d 
ciety meer mus gae to.the Warden of the 
Si NES 


ST. BARTHOLOMEW'S HOSPITAL 
AND COLLEGE. 
OPEN SCHOLARSHIPS: 


regu- 
Cok 





‘or papers personally 
by ce, toto Wares af the Colage, St Bartholomew t Hospi, Satie 
T E 








ST. BARTHOLOMEW'S HOSPITAL 
- ` AND COLLEGE, 
‘CLASSES FOR THE UNIVERSITY OF LONDON MATRICULA- 
TION EXAMINATION 


A Clam la beld from October 8th for the Jennary Examination Feo 
Qnchoding all subjects), £10 ro. 
LÀ PRELIMINARY SCIENTIFIC EXAMINATION. 
A Class in all the subjects of this Kxanunation, including practical work 
1s held from Jancary to July. Fee to Students of the Hospital, £8 8s ; to 
others Zio row. (incloding chemical). 
- FIRST M.B. AIME AINE 


E 
smn pip a Wandea di College of St Bartholomew's 





ROYAL SCHOOL OF MINES. 
DEPARTMENT OF SCIENCE AND ART. 
During the 


"Twenty-ninth Sesal commence on the 
1t of October, the COURSES cf LECTURES and PRACTI- 
-CAL DEMONSTRATIONS will be given :— 


rh By Warington W, Bayh MEA, FOROS, 
` É Geoloay. Pus ohn W. br M Gani 

papu Paia Gaina Pe S. 
ʻ $ aa baue By Rev. ^ TOR. deus MLA. 


: tudents desirous of becoming Associates 
bi coe ao tron o two annual payments ofa escis of the 


Courses of is die oer e Cuore Acco Mi 
I RN 


. Y. W. ruin Registrar. 


Thé ROST of SENÍOR MASTER in PAY- 


SICAL SCIENCE at Cu is VACANT, owing to 
Pipes er ioke tinc 
Me eres. giving per dcc lah as e t 
. 
e 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPIST’S sand NATURALISTS 
STUDIO, xy, ANN STREET, BIRMINGHAM. 


T. B. has last "week posted to his subecribers specimens of 5sea crysiallinus, 
He hes also sent out Brackiemia wroseleris, 


Momm rom Tumata e | Fi suliana, Glass larvio, 
( Berri, Valens gilet, Ae 
announcements will made fi thie place of organisms T. B. 


-Specimen Tube, One ue post-free, 
Twenty-six Tubes ix churse of Sis Months Be Subacristion of £1 12. 
Price Last of Specimens on application, with stamped addressed exvelope. 

E PortroLio or Dreawnorcs, Oxx SRTLDIG, 
MATRICULATION of the UNIVERSITY 

OF LONDON. E 

JANUARY, 1880. 

A Class in all the exhjects of this Exsmination will be held at Guy’ Guy's Fios- 


MONDAY, October The Clam is 
Bielesteot da Popta) m ko 
[iere cde ice Dran, Guy's Hoapital, London, S. E, 


OWENS COLLEGE, MANCHESTER. 
Principal—J. @. GREENWOOD, LL D. 
Dean of the Medical School -PROF. GAMGEE, M.D., F.R,8. 
WINTER SESSION. 








GrxxzAL PATHOLOGY amp Morso ANATOMY. —Henry 


: J 
Hosrrrar Iysraccriow—The 

the Surgeons to the 
LoGdY—Àrthur amgen, M. M.D., F.R.S. 

MICE xD UEAMEE OF Women AKD Cau prew- Joba Thocbarn, 
Mareea MEDICA AXD Tawas rEUrIC— Alerander Somers, M R.C.3 = l 

Daniel John Leech, M D. 
EHroizwx axo Postic HxarrW-— Árthur Ransome, M.D 
^ MxpICAL JUxisFRUDEWCE—Charles J. 


ES EE xs. 
Practica, Moxsip Husrowey—Jolins 
OrgrHALDO 


10gY—Dsnd 
Practical Cremsrxr—H E. Eb, FRS. 
Boraxr—W. Beary E Raoa Y. S^ 
DxuONKTRATORS IX ÀXxATOMY—Àlerander Frese, M.B. Henry S. 


J. HOLME NICHOLSON, Rogiatran 


THE MIDDLESEX HOSPITAL. 


or WUONTER SESSION will] open on WEDNESDAY, Ootober ut, 
an 





the Coll of Physicians and ETN E 
wo Fatrance Scholarships of SS cet pomi ey eee ta 


NU will be competed for and da: 
Further etn aay ts chained From te Daan E o Med 
Medical Officer at the H 


ANDREW CLARK, Dean. 


UNIVERSITY COLLEGE, LONDON. 
SESSION 1875-0. 
Tho SESSION of e Kacalios of Medicon, of Ara and Laws, end of 
mals in the Faculties of 
mie eo between the agea of 


Regulations relating to Entrance 
E Si abont a ron), may be pone 
=e. 


Exhibitions will be held on the asth 
and aig of September. 
The Collage ia dm to the Gower Street Station of the Metropolitan 
TALFOURD ELY, M.A., Secretary. 
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ST. THOMAS'S HOSPITAL MEDICAL 
SCHOOL. 
ALBERT EMBANKMENT, biles i S.E. 
‘The WINTER SESSION 
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To m PRINCIPALS of SCHOOLS.—A 
G VATE ia Malic Piven amori Er sig ee, 
NaTUEE Office. 


He of CHEMISTRY .—The Presi- 





Pec will be to Aso- 
crates, and to all persons (except Fellows of the Institute) who shall, 
baiser short of the prosci eal Temi cutn Aa 
bee dare inne will be accepted in Lou of soch 

— y be obtamed on appli 





The SANITARY INSTITUTE of GREAT 
BRITAIN. 
oe CONGRESS, OCTOBER arst, 1879- 


Pee cae ideal a ee ae ke 


saa que D. McCOY faa y, Secretary. 
lor), 2 
20, Spring Gardens, S.W., CUT UNE rds 


DUNHEVÉD C Ee a ADEM 
Beren hoars E ae Sarazatx BEDROOMER, ne Teaching 
fo nero. Foran ee yak oa as end Usivexzsrry Co 


ane PxanutfAL—BEXNJAMIN RALPH, LIB. Dub. 
WANTED by a CHEMICAL DEMON- 
adus he pe as ASSISTANT. or otherwise, for 


ERAO seeks an APPOINTMENT 
-Curator, 











References,  Addrem-eY. J., M 





FOR SALE, a most splendid COLLECTION 
a sov heey ‘000 SP ENS, a aa a 
in Pranon, and ees Up doret pre oor agoa, scm ule 
simam, reindeer horn bono , 
aad abali nady sochbiaces, , €x Aini of all kinds of 





_ DIAMONDS AND OTHER PRECIOUS 
a VALU Ree haves Winner pe Cres Rawal Sani See nae Ri n 
By JOHN FISKE, M A., LLB. 
OUTLINES of COSMIC 
besed on the Doctrine of Evolution, 
Philosophy soli, bro. sgr. 
MACMILLAN & CO., London. 


HILOSOPHY, 
Criticisms on the 


NATURE T 





GEORGE HENRY LEWES 
_ STUDENTSHIP. 


W. J. WILSON, F C.S., M.S T.E (Dümcamirator of Practical Physics 
at š commenca a af about Lectures 
on Electricity, Light, Heat, and In the of 
eo 
I atBo' , to on y" 
the same Gorernment E m 


SHEPPEY FOSSILS. 
quid, cf Qe above em fand p offers, FOR A a FOR VEWAVEEEN ONLY, 
named, ar Not leas than S eat ar tc tu 


MINERALOGY AND GEOLOGY. 


wo ECIIONS TO ILLUSTRATE THE ABOVE SCIENCES, 


SINGLE SPECIMENS FROM 

AUGITE, ENSTATITE, GLAUCODOT, NEOTORKITE, CHON- 
DRODITE, VERY FINK; NORWAY 

PHENACITER, TOPAZ, ALEXANDRITE, BERYL GROSSULAR, 


SIE AT: QUANTITY OF THORITE WITH ORANGITE. 
POWTER CASES, HAMMERS AND CHISELS, AND CRYS- 
PRIVATE LESSONS AND EVENING CLASSES. 
Catalogues fret. 
SAMUEL HENSON 
277 (Late 113), STRAND, LONDON, W. c. 


MINERALOGY AND GEOLOGY, 


A New List of Collections of Foals, Modes and Rocka now ready, 
iloetrate the various Text-books, 
Cabinets. of Boctione of Rocks fr the Appe- 
ratus and Matociels of all kinds in Cases or separately. New of 
Geological Hammers, with prices. List of New and Second-hand Books of 
JAMES R. GREGORY, 
MUSEUM OF GEOLOGY, 


88, CHARLOTTE STREET, FITZROY SQUARE, 


LABORATORY, s& GRACKCHURCH STREET, LONDON, X C. 
-4. ANTHONY NESBIT, F.C.S., 


WATER ANALYST, 


Performs every description of Water Analysis on moderate terms, 
cleansed. bottles for the of sent to 
Properly be recepiion sanies any part of 


ROYAL POLYTECHNIC.—CLASSES for 
Es cE EDWARD B: AVELING, Don FS eee 
venity 
Botany, Physiology, s adr work 


FOR SALE.—INDIAN EEPE ANT 
SEELETONS, two monsteri, a pr 
tbe other not ; Seg han taka YI be repa. 


Can be seen at 6, Sonterset Villas, 
London. 
een te D Mcd. 
WANTED, Clean Copies of NATURE, Np. *472, 
for Novemba’ 14, 1878. <Address—Office of 
NATURE, 29 Bedfagd Street, Strand. 
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` THOMSON ON ELASTICITY. 
~ In oné vol., Ato, cloth, price 47. 


ELASTIOITY. 


SIR WILLIAM SHOMSON. LL.B., F. RS. 


Professor of Natural Philosophy in the University of Glasgow, 
and Fellow of St. Peter’s College, Cambridge. 


Being the article contributed by him to the “Encyclopedia | ~ 


Edinburgh: ADAM & CHARLES BLACK. 





Jost publubed, in fcap. Bro, price 3r. 6a, 


. SOUND: ELEMENTARY LESSONS ON. 
By Dr. W: H. STONE, Lecturer on Physics at St. Thomas's Hospital 


“This ts an excellent Hitle text well adapted for students of the 
Science and Art Classes, but also of exable value to those who deste 
to do -mor than cram. The of acoustics 


MACMILLAN. & CO, LONDON. 
: Now ready, price 6r. 6d., Vol. IL No. a, of 
THE JOURNAL OF PHYSIOLOGY, 


-  . Edited with the co-operation in England of 


Profemors A. Gaxqz, F.R.S., W. Rurwerrozp, F.R.H., J. Boxvox- 
Saxrxxsox, F.R.S ; and in America of 


Protos H. P. Bowprrcm, H. N. Marr, and H. C. Woon. 
Cowrmarrs. 





aS ie codes Eas MEET 


Bowditoh and G, M. 
without 


By 8. 
On some. Old and New Experhnents on the Fibrin-Ferment. By A, 


On the of Two Stimul Muscular 
m4 Succeeding upon Contraction, By 
MACMILLAN & CO., London. 


Lately published, in Svo, price 4 Gd. — 
The PHOTO -CHEMISTRY of the 
. TINA VISUAL, PURPLE. Translated from ‘the-German 
- De. EDHNE, end Edited, with Notes, by MICHAEL FOFIN 
A TEXT-BOOK of PHYSIOLOGY. By 
MICHAEL FOSTER, M.D. FRA. New Edition, Enlarged, with 


The ELEMENTS of EMBR 
e o YOLOGY. By 


FOSTER, M.D., F.R.S., and F. RALFO 
Pen Crown ?vo. 78. 6d M UR, M 


PRACTICAL’ PHYSIOLOGY : 





PHYSIOGRAPHY: an Introduction to the 
| ak E EN 
ELEMENTARY’ BIOLOGY: a Course of 


Practical Instruction ib. By Prot HUXLEY and 
S Dy Pr 4H. N. MARTIN, 


The e OSTEOLOGY of the MAMMALIA: a 


Lectrres. a 
Witt By Prof. oa kanes ER, Me ML ed dg 
ree. 


? ` MACMTLLAN SE CO., LONDON, ° 








MR. OAKLEY COLES’ WORKS. 


In preperation, Third Edition, demy fyo. 
DEFORMITIES OF THE MOTTH,. their ul ae 
[err 


Now Deren ae ^ 


eae THE Parse Ow rux FrxsT AND Sxcoxp Eprr»ws. 

LANCET, "Novenbar s&, 1368 — “ Tho work is fall of usofnl 

every day utility to the practitioner.'^ 

` TANCE, — ‘The Seoond Edition of this work shows 

bei euius Bas Co sls fo devote ct ng to toa reat 
caine interesting class *. 

bare oper aieo! Proin oan and Dentists.” : 

_BRITI 8H JOURNAL OF DENTAL SCIENCE, 

‘Tho | Edition bears 


vee n 


ea t n 


A MANUAL OF DENTAL MECHANICS. With 
xgo Illustrations. Churchill, New Burlington Street. 
Orpoox or THe Pree. 
pm regard ara DENTAL REGISTER, raer, A i Tha 
Prectitioner, I aho ioi be in oray Dentist's Hbrary zh ex, 
NOTES FOR DENTAL STUDENTS. 2s. Od. * 
Butcher, 4, Crane-court, Fleet Street. 
Ornoomx or Tax Prom. 


= fx the Dental GE Of erat vals 


THE DOCTOR, Sonn = 1876.—'' Carefully 

complete, Indeed they seam to try to tako in rather nore than sufficient fw 
Dentalstodentz ..... We idan DH notebook, 
which appears a modebof what soch a work should be.'" 


THE MOUTH AND TEETH' DURING PREG. 
REM Danke Becken. E mc Price imr ag Catan cad dice 
I. 
Sea Oh es oe a 
Ornonox or TRE Passa. : 
THE BRITISH MEDICAL JOURNAL.—''The author has 
considerable attention to 


and many osefinl 
er ths mecorniat cad weer ue dicssa, IONS ecd 
and wil repay iG a amhine wilds wai 





To be published early in October. 
STUDIES on FERMENTATION. The 


Diseases of Boer: their Canses and the Means of 
By L. PASTEUR. A Translation of '* tur e iri? hh 
Notes, Iustrations, “Se: By Y, Fa and D. C.. Ross, B.A. 


MACMILLAN & CO., LONDON. 





B ~ xta foap. Bro, wr. Gd. 
METALS abd thelr CHIEF INDUSTRIAL 
Ae Mart dul ALDER WRIGHT, ag oredr g 


N & CO, London. 
GEOLOGY OF WEYMOUTH AND - 
PORTLAND 
By R. DAMON, F.G.S. 
PES E Sna. Somer Notea on the Natural 
History of the 








Price gy. Gd., or with Geological Map, ss. Post froe. 


‘DIAMONDS AND OTHER PRECIOUS STONES, 


In 
us a eai Kris ee 
SCIENTIFIC GUARANTEED OPINION 


AS TO THE 
' GENUINENESS, PURITY, AND APPROXIMATE VALUR 
Of, Stones, Mounted ar Unmounted, submitted to his inrpection, 
s OBRY£E-WRIGHT,  — — 
Mineralogist, and Expert in Gems and Precious Stones, 
9» GREAT RUSSELL STREET, LONDON, W.C. 
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BARCLAY &- SON, Now ready, a Revised Edition. 
188, REGENT STREET, LONDON. NEGRETTI & ZAMBRA’S 
Te Her Majesty ond H.R.H. tha Prince of Wales, ; ENOYCLOPÆDIC 


Diustrated and Descriptive 
. , CATALOGUE’ OF 


SCIENTIFIC INSTRUMENTS. 


(Containing very numerous Comparative Tables of Reference and 
Iüustrated by upwards of TWELVE HUNDRED ENGRAVINGS, 
Stx Hundred Pages, Royal 8vo, cloth, gilt lettered, Price ss. 64.) 


Oftical, Mathematical, Philosophical, Photographic, 
AXD 


STANDARD METEOROLOGICAL 
INSTRUMENTS. 


a$ MANUFACTURED AND BOLD BY 


NEGRETTI AND ZAMBRA, 
Opticians and Scientific Instrument Mahers to 
Etro coo pA Hon Bordoi Oromic 


HOLBORN VIADUCT, E.C. 


DUPLEX LAMPS. 
MODERATOR LAMPS. 
READING LAMPS. 
MICROSCOPE LAMPS. 
* BEST COLZA OIL. 
A1 KEROSINE OIL. 
WAX, SPERM, 


AKD 


PARAFFINE CANDLES. 














TRA FRE .  ALS0 AT 
Ho a ST E. | qs CORNHILL, E.O., & 188, REGENT STREET, W., 
MICROSCOPIC DE as . LONDON. 
eg ti et Tt in fie Tot MINERALS, ROCKS, AND FOSSILS. 

. Animal, Palates of Sections of Two Hundred Specimens, ior; 190 cea ap aren hee 
LI DEL ers ccppideeb oco d Ww 
act oa Bock, Foul Mises sys Spaima ar. d, ad Caden Erw dni, d Dee Naroan 

Ochreoca Tron tn Moss ik Forme tn Le. S4 poate s 

Staller Micy or Canadian prim per] we wipe Dues RE rane complete aza Hammer bolder and 

THOS, D, RUSSELL, IPAE dou OS ess Geologist, ac. 
48, ESSEX STREET, STRAND, LONDON, W.C, | Cio Lise and "Quarterly Circular’? free on reooipt of md postage, 
BRITISH ASSOCIATION, 1879. | , viui bbi di esci iie RN 
CASTLETON, NEAR SHEFFIELD. Vig mir eapite eae ye ai arag baneh 

tn thy Pen. Tho Peradi Castle, the Peak Caven the" Bhiveieg Moor PARIS. UNIVERSAL EXHIBITION, 1878, 
aap ae pe pam of tlia NUNG oe many ME onverns, 
ar quién cures prement varied obs of baterat Mr Prise Medal awarded for Excallemco, Varidy, be. 


caves, 
T. (who is Assistant Curator the 
Rooke. Ta) s e poat pbi vea eg nix eder property EDLUND WHEELER, 48m, Tollington Road, Holloway, London, N. 


"pp nere le roe af geological aei T EAGLE INSURANCE COMPANY, 
reasonable, ` yp, PALL MALL. 








Catalogue Fotis For Lives OXLY. XKETABLIKXED ifoy. 
ADVERTISING. oie ccm oem E 
C. H. MAY & CO., | md emm h Tad it Be ma Ring 


GENERAL ADVERTISING OFFICES, 
78, GRACECHUROH STREET, LONDON, EC. 


(The onjy Address.) a ELECTRICAL and SCIENTIFIC APPA- 
ESTABLISHED 1846 RATUS. — MICROPHONES and HUGHES, BONO 


ELECTRIC BELLS, INDICATO New 
Advertisements of every description recetved for ineartion in all News 
papas, Magazines, Reviows, &c., at the sao ratos as at the offices of the y MACHINES Mag INDUCHON-DOIS M ta PM 


Magnets, ires, 
Paper. is Larrar Tres TO SCHOOLS amp ScnxCre TkACuENA. À 
General Advertising. Reduction for a secies. Coulee Elanu Cankan ed ir iren 
Liber) terza to Tarpe adres EUR x Kui Us “samp. DALE and C Ev Aes een 
ar tne Of, whom wt cary Sal pe fret É Little rc. 
«MAY k CD. having special commmacation with the landing news. DIAMONDS IN MATRIX. e 
three times the promptitude snd@orrect- c. Stone Ci ani ^D i 
ce Adrerisenents crista to than fet sale op dod Pieve ad Coie Dune Cen end Dear, le 


e xe, FRITH STREET, SOHO, W. 
* 


GEORGE HUMPHREYS, Aciomry and Becretery.* , 


vale 
NOTICE OF REMOVAL. 


JAMES HOW & CO, 
SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON 8T, LONDON 


PLATE oF & Sr. Bemer ST., AXD s, Fosrxx Laxe), 
HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP. 
Rock Sections end other Objects for the Microscope. 


W. F. STANLEY, 


Mathematical Instrument Manufacturer 


To H.M.'s Govermnent, Council of India, Science and Art 
Dopartment, Admiralty, &c. 


the bios une Re han ie ee ee ce esee o 
Price List post free, Engine Divider to the Trade. 
ADDRESS— 
GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


THIN GLASS FOR MICROSCOPIC 








PETIT, rsx, 


The LANCASTER POCKET CAMERA 
fuses Sb inch, having thren double dry-pisin Side, Umbrella 





The I E MNOASTÉR CARTE PHOTOGRA- 
FiRST QUALITY ASTRONOMICAL TELESCOPES veh Ó =i 
m 12 1o] pi 15 IM: un id 4 2; 


£ 
bee ae 
. JOHN NORMAN, 


MANUFACTURER OF 
_ MICROSCOPES, OBJECTS, CABINETS, 
TABLES, LAMPS, 
And all Glass Appliances for BMicroscepe:, 
HAS OPENED NEW AND EXTENSIVE PREMISES AT 
34, Whitecroas Street, Cripplegate, E.C. 
Lists post free on apportion 


ELECTRICAL APPARATUS. — Science 





sachets, and should send for Special Reduced 

Lit FRICTIONAL APPARATUS of new patterns and 

i HOLTZ MACHINES, warranted reliable in all weathers, 

fr oe Brass are pane s teinch Cyin- 

> s e m 

Tic lam Anma ‘Tubes bOWEREUL TEYD BAR. 

TERIES, new construction, hal? cost of usual jma — VOLTAIC AP- 

PARATUS.—Batteriea, Quart "5, 4. and 4p Gd pain 
te ža Colla, ta Grove and all other Cells, EDI- 

CAL BATTERIES ELE C LAMP for lentern use, £6 6r. ; 

the Cheaper Lampe. Cols, 


* acion equalling moat 
make, rch Spark, 754. * 
JF H. BROOK, 107, Lotrimore Road, London, S E. 


FRYS pars zxurrmiox. 
- ‘COCOA 


In Packets and Tims. Pure 
“ c 
UXWESSS'EXTRAC 





only, with the super- 
edited 


finous all 
J. 8. FRY & rate ii sha London. 
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LIGHTNING CONDUCTORS, —- 


NEWALL & COB 
PATENT m LIGHTNING ee 


ity dab 
and Chespet 


insulators being required, and it costs 
the standard au, c ET 


9. B. NHWALI & 93. 
"T WAIERDÓO ROAD, LIVERPOOL 
ANDERSTON Bani GLASGOW 


MANUPAOCTORY—GATESHH 4D-ON-TYIWH, 


s. 0. TISLEY & Go, 
OPTICIANS, 
BROMPTON ROAD, SW. 
(Close to South Kensington Museum). 
THE PHONEIDOSCOPE 
ee eee Lo 
Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. ae 
SS eae CM M 


-  MANUFACTURED ARD SOLD WHOLESALE AND EETAIL BY 
S. C. TISLEY & CO., 17s, BROMPTON ROAD, LONDON, 3.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. - 





07 2, 


Price Lists of Electrical amd Acoustic Afperaint, with Drawing: and 
Descrission of the Harmoncerush, Peci Free, od. 


NEW ILLUSTRATED CATALOGUE of ELECTRIC 
SIGNALS, &c , with Instructions for Fixmg. 150 Just oat, 
post free,-6 Stamps. è 

EDWARD PATERSON, 
Electrical Enginer and Scientific Apparatds Manufacturer, 


s BEDFORD COURT, COVENT GARDEN, LONDON 
STEAM WORKS, GRAY’S INN ROAD. 
Experiments in Electric Lighting carried out. 


Electrical Apparatus of all Descriptions for Lecture Purpose: Leaned ext. 
APPARATUS for CLASS DEMONSTRATION and for SCIENCE 


SCHOOLS 
ELECTRIC LIGHT APPARATUS. 
SIEMEN'S and GRAMME'S DYNAMO MACHINES and LAMPS 


for Hire and Purchase. 
LARGE ABSORTMIENT of RUHMXORFF COILS and VACUUM 
PROFESSOR HUGHES’ MICROPHONE 
ELECTRIC BELLS and INDICATORS 
TELEPHONES and TELEPHONE CALL BELLS, WIRE, &c., for 
EDISON is ELECTRIC PEN 
PPARATUS of all Descriptions. 


ELECTRIC end MAGNETIC 
Illustrated Electrical Apparatus, x. Post froe, 6 Stamps, 
do do Electric Signals, Marts. Post free, 6 Stampe, 


RUDOLPH KOE NIG, 
(DR. PHIL) 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS. 
TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND, 


PARIS, 206, RUE DE PONTOISE., 


PRICE LISTS YEER. 
e 
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PROFESSOR HUGHES AUDIOMETER. 


The only perfect measurer for testing the hearing pem Vide Dk. RICHARDSON'S Report to the Royal Society, 
May 15, 1: Medical Times and Gazette, May 24, 1 
SOLE AUTHORISED MAKERS, 


KROHNE & SESE'M AN N, 


8, DUKE STREET, MANCHESTER SQUARE, LONDON, w. 


“MICROSCOPIC SPECIALITIES. 











Serles jer ee S Series V.—24 Epis from the Frog, a 
Sine abs 220 220 
5 d —24 Ph ological Ereparations, inCas 2 2 0 $5 sori aig paris 220 
ucational » 35 220 ls fé. "wx. 210 0 
2 lv. V ad Poymological "n » 440 » » ees E see see III 6 
Sig ecg gl gla cell t and of most valuable descriptions, 15s. to 
. 30r. per 


Descriptioe Lists and full particulars on application to 
. ARTHUR C. COLE & SON, 
ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W. 


LATE OF 62, ST. DOMINGO VALE, EVERTON, LIVERPOOL. 


THE TELEPHONE COMPANY, LIMITED, 


36, COLEMAN STREET, LONDON, E.O. 
TESTIMONIALS. 


145 b 49s Tottenham Court Road, London, W., Lath May, 1879 
79 the TALEPHONE COMPANY, LIMITED, 36, Colewas Siren, 


Drar Suus, Non wil s please to Hee that the forty Telephones = answer admirably, and are of great con» 
venience, communicating as M ne M PE DC D am NM " "€ 

"The simplicity end care wiih which work, being to be any ona, e vantage over elegra 
CUI REE bones pee We eat 
faithfully, (Signed) J. MAPLE & Co. 

rs re Haren ee tee cer r e ce a8sth April, 1879 

Drar Sms,—In n joan er dod. inst, I have the pleasure to inform you that the Telephones which. have 
been erected on tha Railway are working very satisfactorily.— Yours faithfully, (Signed) W. LANGDON 
Tux TELEPHONE COMPANY, 36, Coleman Street, London, E.C, 


APPLICATION for Erics HU OR further information to De made o MIA MANAGER. 


W. LADD Be CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment to the Royal Inshauton of Great Britain), 

II AND 12, BEAK STREET, REGENT STREET, W: 


THEROVED HOLTZ ELECTRICAL MACHINES, with s4 Plates. Immediately available in any condition of the atmosphere. 
i LADD'S DYNAMO-MAGNETO MACHINE and GRAMMES | 'S MAGNETO-ELECTRIC MACHINE for Laboratory use. 


Physical Apparatus of every Description, 
ILLUSTRATED CATALOQUE, SIXPENOE, 











Mr. TENNANT, F.G.S, Professor of N&wW READY, 
Cip A emi a rer ey SECOND EDITION, 
E Mp ET DING eos GRIFFIN'8 
Colonial Museums, or for the Private 
aor der Segue Iul vow o ees esie | CHEMICAL HANDICRAFT. 
Collections at 2, s, xo, so, to so Guiness. . 


Perea ISG Sk ARUM UE MOD UN n PRICE 4s. qa. POST FREE. 
LECTURES on MINERALOGY applied | A GATALOGUE OF CHEMICAL APPARATUS: 


EG S., will give Two Courses—one on WEDNESDAY and FRIDA 

m frun 9 too, and tha oder on THURSDAY nin s fram 8 ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
are admitted, College " with ‘oodcuts, 

foe the M ning Lectures an eod Guu Gd foe the rig, a {mares Dept, 480 pp, UR with 1,600 W 

begin WED ,OCTO terminat: They * Cem plate end Ica: saad List pargis. o 

ara heira] by a kiran parlon M Soela andl Diagrama, chiefiy fran Most ef A, 


hia Private Collection. Penta sortie toand Pollio lic Lectures cen 
haye Privato Instructi OHN RON ‘SONS GARRICE oes: 
ar er SA Miseni ot ENC Tune. Sce ds LONDON, W.C. 
e. K " e. e 
e . s " 
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MESSRS. CASSELL, PETTER, GALPIN, & COS 
ANNOUNCEMENTS OF 


NEW VOLUMES FOR THE SEASON 1879 80, 


THE LIFE AND WORK OF ST. PAUL. By the Rev. Canon Farrar, D.D., F.R.S., late Fellow 


of Trinity College, Cambridge ; Canon of Westminster, sod Chaplain In Ordinary to tha Queen: Anthor af “The Lite of Gul Be. Kc. avols, 











Notice—TZhe First Large Edition of Canon Larrar’s “ ae and Work of St. Paul” having been exhausted 
NTE o7 il Publication, wc VoU. | having been also immetiataly exhousted, a. THIRD EDITION has 
been printed and ts nom ready fer dels 


A NEW TESTAMENT COMMENTARY FOR ENGLISH READERS. union 
TT D.D. + Lord ord Bishop of Peo haer ol ot ristoL, Put I. A deese sce dod Four Gospels  su.—VoL 
sive. n) ontxtos the Ac réf 6€ tho set. 
COMPLETION OF "PICTURESQUE EUROPE” 


PICTURESQUE EUROPE. With 6 te Steel Plates from Original D b a 
FOSTER È W WIMPERIS, P. BKELTON, D. HORS EE RAS LEITCH IE FENN, Ac, ot and noarty 1,000 eines , 
with Descriptive Letter-pross. ins vols, TR 4o; cloth, GE E TOR half morocco, 9. 35. oach ; or in morocco, PEL 


THE ENCYCLOPZEDIC DICTIONARY. A New and Original Work of Reference to all the 
FOS, Maxi. Hbi Archoot dodety, Bs, amod by Bastant Auli ol mui eum Toed Ready siert. 


THE LIFE OF THE RIGHT HON. W. E. GLADTONE, M.P., D.C.L. B GEORGE 
BARNETT SMITH, Anthor of “ Shelley: a Critical B t! "' Poets and Novelists,” &c. "This work will be illustrated Eortraits, 
ono being engraved from a portrait of the ax-Precmer in 1 pamtėd by Joseph Soren, and the other from a fme tha 


: statements, the mesures 
Easten and other questions down to tho year 1879 s rola, demy Bro, cloth, 24s. ` Un 


ENGLAND: ITS PEOPLE, POLITY, AND PURSUITS. aAA T. H. S. Escorr. The 
; following Summary of Content will gire an idea af the of this new and ~The English Village—Great Landlords 


o 
, Culture— hy and emic and Scholas —The Army and Ni Profeamonal 
: Ri Un ey ‘Philosop Baiabe Ardem 19a c Hun y &YY— P England 


ANIMAL LIFE, Described and Illustrated. E. Perceval Wricat, M.D., less ngs 
of Botany in the Untvermty of Dublin. Profusely Mustrated.. Super cn Ign. 
*,* A complete popular Natural History, embodying the latest scientific researches, and abundantly fllustrated. 
CASSELL’S NEW NATURAL HISTORY. Vol III. Edited by Prof. P. M. Duncan, M.B., 
F.R.S. Illustrated. 4to, cloth. ge. In preparation. 
VOLUME IIL contains: a RUMINANTIA Prof. A. H. GazmoD, le COD ay W. 8, DALLAS, FLS, Basen and 
MARSUPIALIA, P. Maxrm Doncas, F.R.S.—AVES. R. BowpLer Suazrn, F. R.S. 


NATURAL HISTORY OF THE ANCIENTS, GLEANINGS FROM THE, Dy Rev : 
W- HOUGHTON, M.A., F.L.S, Ilustrated. ys. 64. 


MOROCCO: ITS PEOPLE AND PLAOES. EDMONDO DE AMICIS. mii d by 
C RoLL.neIr rox. With nearly soo Original Ilinstradions Extra crown ato, c [Ready shor ily 
AMERCIAN PAINTERS% , With 83 Engravings on Wood. By G. W. SEXLDON, ' Er 4to, cloth, 
git edges. are oady shortly 

CHARACTER SKETCHES FROM DICKENS. Consisting of* Six-Facsimile- ds pe 
(large folo size) of Drawings by FRED. BARNARD, executed in Chromo-Hthography Portfolio, afr the set shor hy 

IHE MAGAZINE OF ART. Vol n. IU an Etching for Frontispece, by H. sa eB: ae 

entitled “Touched,” and about soo Illustrations by utra crown 4to, cloth. 73. 


THE INTERNATIONAL PORTPAIR pocos Containing Portraits in the rini Style 
of Chromo-hthography af tke Celebrities of Foreign Nadoos, with Authentic Biographies. Demy 4to, cloth gilt. rss, 6€ [Just rody, 


OUR OWN COUNTRY. Voll With upwards of 200 Original Illustrations and Steek Bronte iece. 
mus crowm 4to, cloth, ^r. 6a. [Ready 
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SUN DI ALS 





l ^ Brass Sun Dial, v with levels and- adjusting screws 

Brass Circular: Horizontal Sdn. Dial divided to 5 lead so that it.can be set for use in any latitude 

minutes; .4 inchés- diameter, 41 8s.; 8 inches, | North or South, in. Morocco or Mahogany Case, 

#2 Bs. ; ra inches, £3 165.* vets 2} in. diameter,: £4 155; 3} in. diameter, £5; 
Dials or Ziné or  Slate*for any latitude, T . 44 in. diameter, L6. - 





DENS JOHN BROWNING,. z 
OPTICAL AND PHYSICAL INSTRUMENT MAKER TO EM. -GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDGE, , 


MELBOURNE, THE U.S. NAVAL. OBSERVATORY, CAMBRIDGE AND HARVARD + * e 
UE I UNIVERSITIES, HOBOKEN COLLEGÉ, &c, &c. e 


83, STRAND, W.C..- Vii 
FACTORY—SOUTHAMPTON STREET, LONDON, W.C; , ` ® ESTABLISHED 100 YEARS. 
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emp pedem, flhstrating Histology 
eop dines Aqua pa. for 


PARIS. UNIVERSAL EXHIBITION, 1878, 


Prise Medal owerded fer Excellence, Varidy, &<. 
EDMUND WHEELER, 48m, Tollington Road, Holloway, London, N. 


ROYAL COLLEGE OF SCIENCE FOR 
IRELAND, 
STEPHEN’S GREEN, DUBLIN. 
SCIENTIFIC AND TECHNICAL EDUCATION, 


gemi icem 


under the heads of A ANUFACTUZES MIN HANNO wad 
ENGINEERING: 
ya of Associato of tha College is granted at the end of the Three 


E TA Deed Mn each yaniy, wi 
free education, Laboratory Instruction, + sf gy a two year. 
peter spt odor a aee ee gt er RR Wid del tei 


a 
Ve Fon aro Go ouch Cour or ro for all di Cormac each year, 
with the exception of 

CuxurrxY ir upon eut o Pac ong) Misura &c.— Prof. 





E, B A. 
GxoLocr.—Proé HULL, M A., F RS. 
PArmoOXTOLOGT.-—Mr. X, T.G.8 
and Drawing School are open 


pM s for Session, Fes for 
Physical , HI per oe Pe he ie" P elon. „Fea for 


alee MON: os eteti on applioatioh ar the Colle letter 
on at or or 
ptori addressed to the Secretary, Royal fex lp p: dig Nescit 
FREDERICK. J. SIDNEY, LL D., Secretary. 


QUEEN'S COLLEGES, IRELAND. 


PROFESSORSHIP of MEDICINE, QUEEN'S COLLEGE, CALWAY. 
The Prof 


soy Tos solacted for. tha ‘adore will be: 
E jo Tay be solacte Professorship ve 
Dublin Castle, sth September, 1879. 


UNIVERSITY COLLEGE, LONDON. 
CHEMICAL TECHNOLOGY: Professor Cuaxurs Gxaxau, D.Sc. 





aes, Four Courses, £5 ss. Chemical Laboratories 


open daily. 
Prospectuses may be obtained from the College, Gower Street, W.C. 
E TALFOURD ELY, M.A., Socreary. 


UNIVERSITY COLLEGE, BRISTOL. 


Tí SESSION ul beg ion OCTOBER Sth; The College 
e Wupplles for persons of either sex above the age, the means 
ag cunning tbeir Studies. fi rand Liteni; 
tho Manafecree CAL LABORATORY i open 
in connection with 


e DEPARTMENT of EN SINEERING end SURVEVIN 


EDWARD STOCK, M.R.C.S., Secretary. 


" CHEMISTRY CLASSES. 
" Priva! Pre. Practical and Theoretical) for 
stot y nonas uos PS vm n e eda 
PS . . 
. 
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branch of Micro- 


Vor further | 


| Sept. 25, 1879 
LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST’S snd MATURALIST’S 
STUDIO, rz, ANN STREET, BIRMINGHAM. 


T. B. has ast week to his subscribers of the beantifat 
nut Lattin coin cae Te bee 
v hemcielia FONT, 


W announcements will be made in this place of organisms T, B. 





Specimen Tube, One Shilling, post-free, 
Twenty-six Tubes in cours of Six Months [My Sudacription of £x x5. 
Price List of Specimens on application, with stamped addressed exvelope. 
Portro-io or Draws, Oxx Sxrrrrwo. 


ROYAL SCHOOL OF MINES. 


DEPARTMENT OF SCIENCE AND ART. 


Doring the Ta th Session. 1 which will commence on the 
rat of October, th COURSES of LECTURES and PRACTI- 
CAL DEMONSTRATIONS will be given :— 


1. Chemistry. Ey E. Frankland, Ph.D., F. 
* Mealzy. By Jobn Percy, M.D., FX. S. 
Biology. By T H. Huxley, LL.D., F. E. 8. 
t Mgr By Waringtoa W. Smyth, MA , F.S., 
E E Ses Me ma By e AST RS. i 
ni 
9. Mechanical Drawing. Eagar, M.A. 


m E ey ee EE aro £ 
«| De Lar Fen fr Sadat ddr of boning Amodtng ur f> 


of Lectures aro issued at £3 and £4 cach. 
Her TCR 


r. w. R Registrar. 


"—— — us and COE 
Tbe POST of SENIOR MASTER in PHY- 
SICAL SCIENCE at Chfton Bristol, is VACANT, owing to 


More prc — Apply to the HxaAp- 
EVENING SCIENCE LECTURES.—Mr. 
Y. el nET bat sin 





wil commenca a 


GEORGE HENRY LEWES 


STUDENTSHIP. 
This Studentship has been in memory of Mr. Georgo Henry 
eres ft the perpe ot crab tne bolde fo the thon r yu devota 


to 
pecan ig gh lrg of whi-h' is shghty under scol. per sanman 
quarterly EE M Mr unao, er per apno Pag 


student i required under the of & Director, 
loa EG dur chops p. vn ei tal cae oa anim 


: 
j 





EQUATORIAL TELESCOPE for SALE, 

“Ya cheap — object quil, several finder, rackwork stand, 
Dg, perfect STRA, Pub. 

ubera od Navtee ay adfert Street, Strand, W.C- niai 
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UNIVERSITY OF DURHAM COLLEGE 
`” OF PHYSICAL SCIENCE. ~ 


NEWCASTLE- UPON-TYNE. 
NINTH SESSION. 


THEO. WOOD BUNNING, Secretary. 


«ALL MARK” 


FOR e 


a? 

ADVERTISER SEEKS EMPLOYMENT 
as Sclence Master polly opener a a Chemical Laboratory. Addres— 
EG. M., s, Saymonr Place, Clifton, Pistol 

CITY and GUILDS of LONDON INSTI- 
TUTE for the ADVANCEMENT of 

TECHNICAL EDUCATION. 
TECHNOLOGICAL EXAMINATIONS. 


STERI Ot Di en RES E DNE 


DUNHEVED COLLEGE GE (LIMITED) 


Tux PanCIPAL—BENJAMIN RALPH, LL.B. Dub. 


ROYAL POLYTECHNIC.—CLASSES for 
zw of WARD an ae DBe., F.L.38. TS cee the 
ga gy zát wid eol B.8e., rur ues M.B., 
Botany, Physiology, . All the work 
CASTLETON, DERBYSHIRE. __ 
JOHN TYM 


Has largely added to his stock of Fossils and Minerals, and is now offering 
greatly inproved Edncational Collections at very Low Prices. 
un UE TUM SE 

` PorraL ÁnDxrsa— 


" CASTLETON vit SHEFFIELD. 
THE LONDON CLAY CLIFFS OF 


SHEPPEY have and 

of A Ieee cated ont: eir a mei 

100 named, will be sunt, carriage to London, 

Fesser. iab of, o9 Specimen each postfreo 
=Y E. SHRUBSOLE, Y.G*S., Sheernees-on-Sea. 


CIVIL SERVICE COMMISSION.—An 


Opan Com for S as 

. Museum will be beld in on Tuesday, November 4, and 

days. Dos = on October 16 A riB-a4. For 
Regulafions oras Apphcation, address— Sxcuxraxy, 
London, &.W. e 


ER PRECIOUS 
ENUINENXESS, PURITY 
Romell Street, 


London, 
ASTRONOMICAL TELESCOPES.— 
"n Lick CREE a RE 
on Siivered G LC ee jon 9 wampe.—G. CARVER. 
FAG, Hl House, Wierd 
R SALK.—A very fine 13]-nch Equatorial, with Clock, 


DIAMONDS AND OT 


MINERALOGY AND GEOLOGY. 


Sons TO ILLUSTRATE THE ABOVE SCIENCES, 


SINGLE SPECIMENS FROM 
AUGITE, ENSTATITE, GLAUCODOT, NEOTOKITE; CHON- 


DRODITE Y FINE; NORW 
PHEN. E TOPAZ, ALEXANDARITE, BERYL GROSSULAR,. 
QUANTITY OF THORITE NE ORANGITE. 
BLO Li CASES, HAMMERS AND Caen A AND CRYS. 


TAL Hi 
. ATE LESSONS AWD EVENING 
The next course of Ten Lessors will commence WED 
8th, 7.30, Fee roe, 
Catalagnes fri. 
` SAMUEL HENSON 
277 (Late 1132), STRAND, LONDON, W.C. 


On the rt of every Month. 
THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
snc, M.B F-L-8., British Mumam ; 
erbarium, Kew. 


Ro.yal H 
Botanists —Extracts and 


, October 


New Sade. > Edited by Huser T. 
Saad ty Sle M. Moons, “ra, 


Cowrmxrs.—Original Articies 
Notices of Books and Macte sapien 
Proceedings of Societies. 
Price ze 3d. Subscription for One Year, payable in advance, xer, 
London: WEST, NEWMAN, & CO., s4 Hatton Garden, E.C. 


NORTH BRITISH AGRICULTURIST, 
ournal 


CULTURIST almo a very conmderable circulation on the 
MISI DE ee; eiue > 
publahed every Wednesday aftemoon in 
and contams 


On the rat of every Month, price One Shilling. 
THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third . F.L.8., F.Z.8., of the 
Socios. Edited by J. E. Harg P Member 


NERIS caesorum in every branch of xoology ; 
of animals; arrival and departure birds ; occurrence 
of rare binds; distribution ~ migration of Boneh freshwater fish; new 
or rare marine fish ; local aqusra; Hritish Brinsh lend and fresh- 
see molima, remarks on the haunts and habits of the species; and 
other matters interest to those who m natural history. 

nr terii ha Lix = foreign 
irse booka, caer pr peg mgen fom faapa mnoga] 

are occasional 


JOHN VAN VOORST, 1, Paternoeter Row. 


On the rat of every Month, price Sixpence, 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH EXTOMOLOGE 


e^ 


ea 


NATURE 


[ Sept. 25, 1879 





Jost published, post $vo, cloth, with Index, 286 pp., ae. 
TWENTY ,FFSSONS 


INORGANIC "CHEMISTRY. 


Xanbracing the Course of Instruction required for the First Stage, or Kle- 
mentary Classes of the SciÉoce and Art Department, and recommended for 
the Use of Candidates preparing for the Examinations ae a 
cal Boclety, the London Unversity Matriculation, &c. 


AY WILLIAM VALENTIN, F. C.S, 
Lat Principal Amiant in the Ropel Cll of Cir 
t0 Science Schools, South 
a 
' WILLIAM COLLINS, SONS, & CO., 
. Bridewell Place, New Bridge Street, London, E C. 
KIRKES’ PHYSIOLOGY. 
< Ninth Edition, revised, with 4oo Illustrations, post 
KIRKES' HANDBOOK of PHYSIOLOGY. 





Digestion, and NM o 
v PSOE ee new Lliustrations, many them from origmal Drawings, have 


JOHN MURRAY, Albomario Street. 





7 Now ready, price rs, 6d. 
A SYSTEMATIC COURSE of PRACTI- 
Fes. UALITATIVE ANALYSIS. By THOMAS ELLOFT, 


LO 
Tha abora wark is tect tips hg pau wg “eet re id 
held to ia Mays at Set al Ver B. Sc. enr, Sleuth Ded 
I so HE 2 
4 MER P ee 
, post free, is Stamps. 45, Torrlano vemm, London, 





PS Bond Court, Walbrooly, London, B.C. 


BY LIONEL S. BEALE, F.R.S. 
HOW to WORK. with he MICROSCOPE. t Fifth Edition. ais. . 


The MICROSCOPE in MEDICINE, - ourth Edition. an. 
On LIFE and on VITAL ACTION. 5s. 
BIOPLASM, An Introduction to Ph; and Medicine, 6r. 6a. 


DISEASE GERMS, and on the FE H STATE. rar. 6d. 

KIDNEY DISEASES, URINARY DEPOSITS, and CAL- 
CULOUS DISORDERS. ‘Third Edition. 

LIFE THEORIES and RELIGIOUS THOUGHT. - EX 

The MYSTERY of LIFE. Plates, 3s. 6d. 

PROTOPLASM,: Third Edition, very wgch enlarged. ros, 6d. - 


London: J. k A. CHURCHILL. , 


Fouxrru K»rriox, Revisen. . 


Tanto pene agro nt Cien Tt act 


DESCHANEL’S NATURAL PHILO- 
SOY. Bema er et te du 


Also, pope in Four Parts, Hmp cloth. 4r. 64. each. 
Part I. Mxcuaxics, Hrprosrarics, awp PuxvcatASics. 
Part IL Hear. 

Part UL Ecacraicrry AXD MAONETISM. 

Part IV. SovxD Ax» Licer. 


rai e id uk Eo E caw Ia experimental phun s » 
Review, 

^ — Yümstrated by Numerous Wood-cuts, fcap Bro, cloth, 3r. 64. 
ELEMENTARY TEXTBOOK OF 


PHYSICS. By Prof; EVERETT, Translator and Editor of Dxs- 
.  CHAXRL'& ‘Natural atural Philosophy," &c. 

“We have no hesitation in warmly recommending it as a geod text-book - 
for Junior classes." — Nature. J 


Ipadon: BLACKIE & SON, and so, OM Balay; and sokl by all 
12, Hockseliers, by 


DIAMONDS AND OTHER PREGIOUS STONES, 


of the many spurious offered for 
ro right le prepared to give a cane belog mis 


SCIENTIFIC GUARANTEED OPINION 
48 TO TEE 
GENUINENESS, PURITY, AND APPROXIMATE VALUE 
ot Stones, Mounted oy Unmounted, subaittod to his inspection, — 
BRYCE-WRIGHT, . 
Mineralogist, and Expert in Gems and Precious Stones, 
v» GREAT RUSSELL STREET, LONDON; W.C. 





THE.LIFE OF THE RIGHT HON. W. E. GLADSTONE, M.P., D.C.L. 


being engraved from OE UNE -Promier in 
a ex- 1 
xm In the. fot volume: wil details of 


CASSELL, ET GALPIN, & CO, LUDGATE HILL, LONDON. 





SIR JOHN.LUBBOCKS NEW BOOKS. 


* SCIENTIFIC LECTURES.. With Coloured Plate and numerous Illustrations. dir 88. 6d. 
CONTENTS. . 


$ . f 1.—On Flowers and Insects. 
Z » IL—On-Plants and Insects, 


nó VI.— Address to the 


° ADDRESSES, POLITICAL AND EDUCATIONAL. 


(continued). 
v. - furedulion do Hie Stacy of PRERCUD 
Wiltshire Arahseological 


ie ir eae n 
$8vo. 85. Ga 


Conraayrs.—On the Imperial Polley of Great Beitais -On the Bank Act “of 1844-—On the Present System of Public Schodl 


è n, 1876—On 
Debt—On the 


Sei af E 


System of Education—On 
Paris—Marine Insufances—On the Prtservation of- pur -Ancient Ne 


the Income Tax—On the National 


LE , MACMILLAN & CO, LONDON, 
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SUBSCRIPTIONS TO NATURE 


Yearly. . e.>.. OS 
Half-yearly oe e 5 148. Gd. 
ly . ios Xa 74. 64. 


To the Colonies, United Mind ths Continent, and 
all places within the Posta] Union :— 


Yearly. . . . . a 5. Jon, Ód. 

Half-yearly . ts s dad 

Quarterly ye . "EM . 
Office :. 29, Bedford Street, Strand. 


Now roady, a Revised Edition. 
.NEGRETTI & ZAMBRA’S 
BNCYOLOPAEDIC 
‘Illustrated and Descriptive 
. CATALOGUE OF 


SGIENTIFIC INSTRUMENTS. 


(Containing very numerous Comparative Tables of References and 
Iluxrated by upwards of TWELVE HUNDRED ENGRAVINGS, 
Six Hundred Pago, Royal fvo, cloth, gilt lettered, Price ss. 64.) 


Optical Mathematical, esi pie Photographie, 
STANDARD METEOROLOGICAL 


INSTRUMENTS. 
MANUFACTURED AMD SOLD EY 


NEGRETT1 AND ZAMBRA, 
Opticians and Scientific Instrument Makers to 


Observatory, z 
of Trade; tbe Brinsh Meteocological the Obeserratorias 
Kew, Toronto, W Victona; East 
HOLBORN VIADUCT, E.C. 
ALSO AT 
45, OORNHILL? E.O., & 122, REGENT STREET, W., 
LONDON. 


ELECTRICAL and SCIENTIFIC APPA- 
RATUS. — MICROPHONES and HU 
RLECTRIC BELLS, INDI 


fonur telus te pcaos aD Sema e avec ant ee 


[Xu LAU I ON tice ty 


DIAMONDS IN MATRIX. 


R. C NOCKOLD, AED and and Oriental Stone Cutter and Dealer, has 
for mle specimens of the above; also Cut Precious Stones fn all Coloura. 
is, FRITH STREET, SOHO, W. 


NOW READY, 
* . BECOND EDITION, 


GRIFFIN'S 
CHEMICAL HANDICRAFT. 


PRIGE 4» yd. POST Wax. 


A CATALOGUE OF “GHEMICAL APPARATUS ; 
aues E des CRIPTIYX. 
Most Complas and Chespest Lii of Apparatus, © 
JOHN J. GRIFFIN AX» SONS, az, GARRICK STREET, 





NDON, W.C. 


BARCLAY & SON, 


138, REGENT STREET, LONDON. 
o0 Te Her Majesty and HRH. the Prince of Wales. 





.DUBLEX LAMPS. 
MODERATOR LAMPS. 
READING LAMPS. 
MICROSCOPE LAMPS. 
BEST COLZA OIL. 
Ai KEROSINE OIL. 
WAX, SPERM, 






D 





M dee 







PS 





-4 WC 





rk 





. AND 
PARAFFINE CANDLES. 


ILLUSTRATED CATALOGUES POST FREE. 


g. C. TISLEY & Co, 
OPTICIANS, 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museam)}. 


THE PHONEIDOSCOPE 


An for the Colour- of 

Instroment haere th MERO gir! 
Bang a visible demonstration, of the Vibatry and Mokcular Motion of a 
he PEONEIDOSCOPE, wih » Dica Botia of Slain, Det 
Pamphlet, &o., in 





172, 


Cardboard Box, 104. 
= MAXUFACTURKD AND SOLD WEOLXSALE AND XETAIL BY 
& C. TISLEY & CO., 17s, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supolled for experi 
mental purposes. 


Pris Lists f Hisctrical and Acoustic Apperatas, atth Drewinegs and 
Dascription of ths Harmeneqraph, Poss Pred, nd. 


LIGHTNING CONDUCTORS. 


NEWALL & 00:8 ; 
PATENT COPPER LIGHTNING GONDUCTOR, 


As applied to all kinds of Buildings and Shipping in all 
soccem, ia the most Reliable, most 


arer offered to the 
It f» pla io i S: insulators being sensi and 1 costs 
caly one par ont for tbn mandari sian, wi la mafe Fa any warm. 


R. S. MHWALL & OO., t 


EE ROAD LivERPog. 


WAMUPAOTORY —GA'THSHHAD-OW-TYNH 
EAGLE INSURANCE COMPANY, 
s ALL WALL. 


of the work! ° 
and Cheapet® 
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CHEMICAL & PHYSICAL APPARATUS 
BOTTLES, PURE CHEMICALS, 


Ilustrated PHeed Catalogues post free fog xix stampa 
allowed Staton In Ww orders of 
Carriage to any ee aka, on 408, 


MOTTERSHEAD AND CO. 


y, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER, 


DRAPER'S INK (DICHROIC). 
THE NEW BLACK INE.'. 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Wi becomes a pleasure when this Ink is used. It has been 
Oy the piscpel Bank, Pabi Ofice, ecd Malay Companies tegunt 


It writes almost 


Fol Bad Py Flows easily fram the Pon. 
Does not corrode Stoel ees 
Yscleanly to tee, and not hable to Blot. of writing, 

Can be obtained in ems, BAxCLAY & Soxs, be 
don Stree; W. KpwAxpe, Old p T Newnery & Sons or 
Street; Wu. Mature, London 

and Bract & Coox, A OPT A 


BEWLEY & DRAPER (Limited), Dublin. 


MINERALS, ROCKS, AND FOSSILS. 


LLECTIONS IN CABINETS. 
408. ; ig do. get i rne do , mot. ; go do., ro. 





THOMAS J. DOWNING, DONE in 
35, WHISKIN STREET, LONDON, E 
Catalogue, Lista, and '' Quarterly Circular”? on receapt of ac. postage. 


THE “HANSA,” 


THE BEST FARMERS’ NEWSPAPER 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS' CHRONICLE, 
Edited ALGEXNONK y to the Central Chamber 
by Jom ren. Secretary to 


THE ENTOMOLOGIST’S MONTHLY 


: MAGAZINE. 


Pies ex ap e meri Tihrstratione, 
Cfladucted by J. Docs d Meraca FR hs E X. C. Rrr, Y.2.8. 


This Magazine, commenced standard articles and notes 
ma idis oul eei and especlaily on the Insects of 


ree AND s eG 


Hammers, with prices, List of New and Second-hand Books of 
JAMES R. GREGORY, 
MUSEUM OF GEOLOGY, 
88, CHARLOTTE STREET, FITZROY SQUARE. 


LABORATORY, 3%, GRACECHURCH € LONDON, E.C 
A. ANTHONY NESBIT, F.C.S., 


WATER ANALYST, 


Performs every description of Water Analysis on moderate tarma. 
Progeriy cleansed bottles for the reception of samples sent to any part of 


RUDOLPH KOENIG, 


(DR. PHIL.) , 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS, 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND, 


PARIS, 20, RUE DE PONTOISE. 
PRICE LISTS FREK. 

NEW ILLUSTRATED CATALOGUE of ELECTRIC 
SIGNALS, &c., with Instructions for Fixing. riso Diagrams. Just out, 
post free, 6 Stampe. ` 

EDWARD PATERSON, 
Electrical Enginar and Scientific Apparatus Manufacturer, 
& BEDFORD COURT, COVENT GARDEN, LONDON 
STEAM WORKS, GRAY’S INN ROAD. 
Experiments in Electric Lighting carried out. 
Electrical Apparatus af all Descriptions for Lecture Purposes Leaned oui. 
APPARATUS for CLASS DEMONSTRATION and for SCIENCE 


SCHOOLS. 
ELECTRIC LIGHT APPARATUS. 
SIEMEN’S and GRAMME’S DYNAMO MACHINES and LAMPS 
for Hire and Purchase. 


LARGE ASSORTMENT of RUHMEORFF COILS and VACUUM 


PROFESSOR HUGHES’ MICROPHONE, 
ELECTRIC BELLS and INDICATORS. 
TELEPHONES and TELEPHONE CALL BELLS, WIRE, &c., for 





Fixmg. 
EDISON'S ELECTRIC PEN £8 ts. * 
ELECTRIC and MAGNETIC APPARATUS of all Descriptions. 
Illustrated Electrical r Post free, 6 Stamps, 


do do 








To be published early in October. 


STUDIES on FERMENTATION. The 
Dae of Beer: their Canses and tho of Preventing them. 
L. PASTEUR A Translation of ' es sur la Bubre," with 


Nous, Hiasrasces, ác. $» F. FaviXXxx and D. C. Ross, BA. 


MACMILLAN & $2: LONDON. 


Extra fcap. 8vo, sr. ôd. * 


METALS and their CHIEF INDUSTRIAL 
APPLICATIONS. By C. ALDER WRIGHT, D.Sce Lecturer on 
Chemistry in St. Mary's Hospltab Modica] School.” With Illustrations. 

MACMILLAN k CO, London. 








HOLLOWAYS PLS gem 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBULITY, and is wnequalled in Female Oomplainta 
hd 
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A SYSTHM OF MEDICINE. 


* EDITED BY . 
J. RUSSELL REYNOLDS: M.D, F.R.S. 











| Volume I, 8vo, 25s. 
Part IL—GENERAL DISEASES; or AFFECTIONS of the WHOLE SYSTEM. 
8 I. Determined by Agents operating from without. 
. Begbie, H. Bei S. Bristowe, G. Buchan X 
A pow P aT es oaa]. D. Macdonald, W. C Males E cee & tansy’ 
E, A. Parkes, J. R. Reynolds, S. Ringer, E. C, Seaton, E. Smith, W. Squire. 
8 II. Determined by Internal Conditions. 
* By W. Aitken, B, E. Brodhurst, T. Bumard, A. B. Garrod, T. Hillier. 
Volume II. 8vo, 25s. 


Part IL—LOCAL DISEASES. $ I. Diseases of the Nervous System. 


BEP ARM o Pc ud E J. Gee, Sir W. W. G 
: nging Jackson, W. C, Mackey it Madeley, J. N adele "C. E, Radi, J. S- Rams 
A. Roberts, W. R Sanders, utton. 


4 II, Diseases of the Digestive Bystem.—The Stomach, By Wilson Fox. 


Volume III. 8vo, 25g. 


Part IL—(contd.)—-LO AL DISEASES. $ II. Diseases of the Digestive Bystem. 
(continued), 


By F. E. Anstie; J. W. panes S. Bristowe, T. B. Curling, E. Goodeve, W. C. Maclean, W. H. Ransom, 
C. E. Squarey, J. R. W 


$ IIL Diseases of the Respiratory System. 


gps X. Anstie, H. C. Bastian, H. Bei ege T. Hughes Bennett, Wilson Fox, Graily Hewitt, Sir W. Jenner, 
Mackenzie, F. T. Roberts, H. 


Volume IV, 8vo, 218, . 
Part II. (contd.}-LOCAL DISEASES. $ IV. Diseases of the Organs of Circulation. 
, By J. W. Begbie, C. H. Fagge, W. T. Gairdner, W. R. Gowers, T. B. Peacock, F. Sibson. 


. Volume V., 8vo, 25s. 
Part II. (contd)—LOOAL DISEASES. $ IV. Diseases of the Organs of Circulation. 

By J. S. Bristowe, W, Murray, R. D. Powell, J. R. Reynolds. 

§ V. Diseases of the Blood-Glandular System. 
By H. Beigel, T. Laudtr Brunton, W. R. Gowers J. R. Wardell, 

` $ VI. Diseases of the Urinary Organs. 

By W. R. Basham, M. Beck, F. T. Roberts, W. Roberts, Sir H. Thompson. , . 
*. $ VIL Diseases of the Female Reproductive Organs. : 
By Graily Hem W.O. een): Wiliama ` 

§ VIII. Diseases ‘of the Outaneous lala . 
By A. J. Balmanno Squire. 

' "General Index to Vols. I. to V. 


re e* 
MACMILLAN & CO., Bedford Street, Strand, W.C. e 
. . : . 
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ee inion, a og ricco per J J LONDON, WC. ] 
. Lumen C e CC — K——— Á————dm— ad 


W.M.oRD, MD, Den | MINERALOGY AND GEOLOGY, 


LABORATORY, 3, GRACECHURCH STREET, LONDON, EC. | A New List of Collections of Fossile, Minerals, and Rocke now , 
A. ANTHONY NESBIT, F.C.S,, Cabinets Tact Semeen ad Mocha te the Metros Appa- 
= aua end Mattis of S kiada in Cans, at ot separately, New 
WATER ANALYST, Geological Hammers, peices, List of New and Second-hand Bosks of 
: JAMgS X. GREGORY, 
Performs every description of! Water Analysis oa moderate terms, OF GEOLOGY 
Property Um Pme of mmpke sent to amy part oË ee CHARLOTTE STREETy, FITZROY SQUARE, 


. 
s 3 hd e . 
$ . 
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EAGLE INSURANCE COMPANY, 
ALL MALL. 

For tan Flees XsTARLISEED 180g. 

Met Premios bod Ineo 


eee sheets 


Accumulated Fi 
Also a Subscribed Citpital of ‘ 
eee te oan umi 


^UEORGR AUMPHREYS, at ee 


NOTICE OF REMOVAL, 


JAMES HOW & CO., 
SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON 8T. LONDON 


(La Tz oy x, St. BrE Sọ., amp a, Foster LAXE). 
HOW'S STUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP. 
Rock Sections and other Objects for the Microscope. 


W. F. STANLEY, 


Mathematical Instrument Manufacturer 


To H.M.'s Government, Council af India, Science and Art 
; x Department, Admiralty, &c. 
of every description, of 


Mathematical, Drawing, and Surveying Instruments 
tho highest quality and finmh, at the most moderate prices. 


Price List post free. Engine Divider to the Trade, 
ADDRESS— 
GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


M. JACKSON & CO, 
(J. ORME and H. M, CAPNER) 
MANUFACTURERS AND IMPORTERS OF 


SCIENTIFIC APPARATUS 
“AND 


CHEMJCALS. 
* SoLx AGENTS FOR HICELEY'S PATENT TELEPHONES, 
x - Price 507, per Pair, Cash with Order. 
Price Lists sent on rectiid of Thies Stamps for Postage. 
For Trade Terms inclose Business Card. 


65, peel LONDON, E.C. 


ef che 











NE W ILLUSTRATED CATALOGUE of ELECTRIC 
. GNALS, 


&c., with for Fixing. 150 Diagrama. Just out, 


EDWARD PATERSON, 
Electrical E; and Scientific Apparatus Manufacturer, 
3 BEDFORD COURT, COVENT GARDEN, LONDON 

STEAM WORKS, GRAY'S INN ROAD. i 
“Experiments in Electric Lighting carried out. 
Electrical Apparatus af all Descibtioni for Lectura Purjeses Loened ext. 
APPARATUS for CLASS occas ag and for SCIENCE 


HOOLS. 
ELECTRIC LIGHT APPARATUS. 
SIEMEN'S and ORALARA DINAMO MACHINES and LAMPS 


for Hire and 
LARGE ASSORTMENT: of RUHMEORFF COILS and VACUUM 
PROFESSOR HUGHES’ MICROPHONE. 
ELECTRIC BELLS and INDICATORS 
TELEPHONES and TELEPHONE CALL BELLS, vx, kc , foc 


EDISON'S ELECTRIC PEN 
ELECTRIC and MAGNETIC bPARATUS of all Descriptions, 
Ilinstrated Part x. Poe x. ma. 


ME riii. Electrical 
do Electnc Signals, Parts. Post froe, 6 


s, C TISLEY & Co, 
‘OPTICIANS, - ^. 
172, 


BROMPTON ROAD, Pa: 
(Close to South Kensington Museam) ` ` 


THE: PHONEIDOSCOPE 


of Liquid Wilms under tha 


with 
ON ce ile E, pr Bottle of Solution, Descriptive 
MANUFACTURED AKD pd WHOLESALE AWD RETAIL BY 
8. C. TISLEY & CO., rys, BROMPTON ROAD, LONDON, 8.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
- mental purposes. 


JUecirical and Acoustic Apparatus, with eS et 
of the Harmonegraph, Port Free. 


HOLLOWAYS fS-OINTMENT:! aay 


REMEDY 

For BAD BREASTS, OLD WOUNDS, ‘and SORES If 
effectually rubbed on the Neck and Chost, it cures SORE 
THROATS, BRONCHITIS, COUGHS and OOLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 








W. LADD & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS à e. 
(By Appointment to the Royal Institution of Great Britain), 5 


It AND 
IMPROVED HOLTZ ELECTRICAL MACHINES 
LADD’S 


a4 Plates 
DYNAMO-MAGNETO MACHINE and GRAMM ES ^S MAGNETO-EL 


12, BEAK STREET, REGENT STREET, W. 


&vallabls in conditiod gf the atmosphere; 
RIC MACHINE for Laboratory use. 


Physical Apparatus of every Description. 
ILLUSTRATED CATALOGUE, SIXPENCE. ° 


THE .IELEPHONE COMPANY, LIMITED, . 


t . 86, COLEMAN STREET, LONDON, E.O, 
E» Us TESTIMONIALS. 


786 the TELEPHONE COMPANY, LIMITED, 


145 zi 149, 


Court Road, London, PW., 14th Moy, 1879 


36, Coleman 
Drar Sizs,—You will be pleased to hear that the forty Telephones you supplied auswer admirably, and are of great con- 


do in some cases with our workshops 
able to be ured by any en; and the 


veni 
‘The amp Wiese See eh dti they work, 
and recognitioneo 


a mile away. 
advantage over the Telegraph 


hapa aa f the must create z great demand for Telephones — We remain, 
Sirs, yours faithfully, ` 3 Signed) J. BAA aa 
* . Telegraph Department, n piu net Q, Derby, A 1879 
Dir Sni Ta yt. nyo 25th inst, I have pleasure to ifon diro the depone w have 
been erected on the Midland Rail afeworking very satisfactorily.— Vours faithfully, (Signed) . LANGDON _, 
THE NE COMPANY. 56; CA 


AppricaTion for Prish Lists or furtfer 
. . 
» . 


to be made to-the MANAGEXe 


Oct. 2, 1879] 
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GOLD MEDAL, 
' PARIS" EXHIBITION. 


In Packets and Tina, Pure- 
“Cocoa. only, pritb tho super- 
frigis oll extracted, 


FRYS 
COCOA 


ERR EXT RACT 


edited ky Dr, Hassall, 
J. 8. FRY & SONS, Bristol and London." ' 


JOHN NORMAN, 
4 MANUFACTURER OF 
"MICROSCOPES, OBJECTS, CABINETS, 
.. ' TABLES, LAMPS, 
Ka And all Glass Appliances for Microscopes, ] 
HAS OPENED NEW AND EXTENSIVE PREMISES AT 
34, Whitecross Street, Cripplegate, E.C. 
- Lists post frea on application. 


'' . ADVERTISING. 
C. H. MAY.& CO. 


GXNERAL ADVERTISING" ' OFFICES, 
: 8, GRACECHURCH STREET, LONDON, EC. 
(Tho only Address.) . . 
ESTABLISHED 1846 





recetved ‘for insertion in a Neve. ‘other 


Advertisabehis of every: description 
papas, Magnatnes, Reviews, Ac, at the same rites zs at tha offices of 


for Reduction for a series. : 
G Advertising, 
Advertisements are also received for all may be ad- 
dressed to thess i extra charge, and rephos 
C E. MAY & CO. having special communication with the leading news- 
ea thr iras dally, on pM aimee pn ra 





THIN GLASS FOR MICROSCOPIC 


MOUNTING 


zz M. pu rue) Dru, 


Prior piis 
ELECTRICAL APPARATUS. Science 





Colla Grove and all other Calls, EDI- 
CAL BATTERIES. ELE C LAMP for lantern use, £6 6e; 
achon the most Lamps Cols, own 
- make, © Spark, 752. Wires, Carbone, and all requirements, 


T. H. BROOKS 107, Lorrimore Road, London, S. E. 
MINERALS, ROCES; AND FOSSILS. 


d LLECTIONS IN a A 

‘we Hundred ins .$ 100 304. ; 5o do, 10s. 

adj oii decli opm rcd ig Para ged pon a x 

Superior Cabinets fitted with Gard-Trays and Catalogue 

“lhe Series” comprimos and 

254 a. Gd. each Cabinet, free delivery, 4d. NATURE, 

Tha yd complete, füsxcmor holifek- aad 
axe. 

‘Waist-strep, prico ar, Cotlecdog bag (gared eod destin) peice 48 


THOMAS J. DOWNING,’ Geologist, &c., 
f +, WHISKIN'STREET, LONDON, E.C. 
Catalogue, Lista, and "' Quarteriy Carcular ” frea on receipt of s. postage, 
ASTRONOMICAL TELESCOPES.— 
. CALVER’S REFLECTING TELESCO 
from sf-tnch aperture : 


EO reist, copie: finan, with 
mE 


"RUDOLPH KOENIG, 


(DR. FRUI 


onn MANUFACTURER OF 


AGOUSTICAL INSTRUMENTS, 
-  " TO ILLUSTRATE THE LAWS o 
AND TO PRODUCE THE PHENOMENA OF SOUND, 


PARIS, 36, RUE DE PONTOISE, 
PRICE LISTS FREE. 


CASTLETON, DERBYSHIRE. 
JOHN TYM 


Hag largely added to his stock of Fomils and Minerals, and is now offering, 
greatly improved Educational Collections zt very Low Prices. 
For full particulars see his Catalogue, sent post free on application. 
PoeraL Anpxras— 


CASTLETON wd SHEFFIELD, 


NATURAL HISTORY STORES. _ 
48, ESSEX STREET, STRAND, W.C. 








Crostacee, 
ae 
Geologists Ha Glass Boxe. Card T. 
. Catalaguas Pott Free. 


MINERALOGY AND GEOLOGY. 


tS repped TO ILLUSTRATE THE ABOVE SCIENCES, 


AUGITE, ENSTATITE, G ODO, NEOTOKITE, CHON- 
DROD VERY 





A SMALL QUANTITY OY V Ee ORANGITE E 
TAL HOLDERS. us 


PRIVATE LESSONS AND EVENING CLASSES. 
The next course of Ten Lessons will commence WEDNESDAY, October 
Bth, 7.30, Foe ror. 
LCD MERI 


` SAMUEL HENSON 
_ 277 (Late 1132), STRAND, LONDON, W.C. 


1. Oa. 


ow ready, 
A SYSTEMATIC COURSE of PRACTI- 
ROAEITEC YE ANALYSIS By THOMAS ELLOFT, 


gj sug tug eae for 
fn s ca also for the Fist B. Sc., Peur, Baan, Onkea 
I T 
Local Practical Examinations. 
» post “free, r$ Stampa. 5$, Torriano Avenue, London 


Seo Revlows—Chemical News, September 1s, 1879; Schoolmaster, 
Angost 30, 1879. i 
London: SIMPKIN, MARSHALL, & CO. 


a SNHCRRU P OU CREDI CMMUNE UM 
DIAMONDS AND ÓTHER PRECIO 
opinion given as unt OFNOINENRSS PURT EA 


STONES. BScletific 
and VALUX.— Bavcx WxxxxT, go, 
DIAMONDS IN MATRIX. 


2. C. NOCEOLD, Diamond and Orlental Stone Cutter and Dealerphas. 
for sale specimens of ‘the above; also Cut Préclous Stones in all Coloma. 


1s, FRITH STREET, 80HO,W. 
MUR a Micar and SCIENTIFIC APPA- 


Fes 





RATUS. PHONES HUGHES, ADM EDEN. 
ELECIRIC INDI Fre- aod 

Constant IND on ILS m IQ NAT. 
Lomwrat Teams To Meare AXD (gba ficus Trxacuxm. Er ig eie 
on hire. omniste cr, SAE a aT TO Photo- 
| ioris m 4e Leikit, Lost 


x 


* 
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STANDARD AND OBSERVATORY -.TIMEKEEPERS.. 


sy fen MANUFACTURED BY E. DENT*& CO. Meg - 








rere Glock, suitable for Private Residences in Town Btandard Observatory Gisele, ute case iinet con. 
or Country, or Public Institutions, D beating seconds and | with berometric compensafjon, &e, - 160 
going (daja mi one ‘qiniing els ciTe tad ener SCC Aisy s acspement . a 170 
ecorated oak or mahogany caso =... — .. from 9b: (3) The same, with M. Lererie's electrical contact „o 
(a) The same, but going one month with once system 
winding ae a s. s e fom 40) T, Now Standerd Clack (he primary rp tank nae d 
Standard Observatory Mean-time Clock 80 | He United Ki ) of the Reyal O3 , was 
3 g constructed by E. Dent & Co., sent nmiar gene 
(a) The same, but furnished with electrical contact rd M uM Jr Do Ken Observatorizs of S) 
Geping «Une aly s cing y | er of Bunge Dt (Eo i Oud c 
servatories R Å), O. 
signals 82 (Umsoersity], Pulbews genie p Genera. (National 
Standard Observatory Bldereal look — .. — .. -80 Medie may de, Tir foreign ond 
The but furnished with electrical contact i 
' (ay The Me Dai Ed h Galvanio Chronographio Apparai Apparatus, us, for registering 
adjustments for seconds, currents mical phenomena setae 5e o from 140 
for controlling other clocks, &e. — .. — .. 0D | — TA, Great Galvanic Chronograph of the Royal Observatory, 
(8) The same, but arranged to omit the current at Greenwich, and the still more powerful Apparatus for the Royal 
every 60th second, for pricking on chronograph Observatory, Brussels, and other smaller ones for other Obstrva- 
barrel, &c. v ses S M el OY | feres were constructed by E. Dent &* Co. | 


E. DENT & CO, 
“WATCH, CLOCK, AND CHRONOMETER MAKERS, 
61, STRAND, & 84, ROYAL EXCHANGE, FACTORY, GERARD STREET, LONDON.. 


MICROSCOPIC SPECIALITIES. 


'e Series caeli Publi Pepin, Series n from the Frog, in 
220 220 
nce DUE ata inCme 2 2 0 VL—24 S Pathological Pegparttos 220 
7 Wnt ES hair ie yi 220 n A,—48 Diatomacee (selected © 210 0 
Pedal » 5 440 i B.—24 is (very i el e rir 6 


m Physiological Preparations in great and ey nae variety, and of most valuable descriptions. 15s. to 


Descrigeioe Lists and full pertiulars on application to 
ARTHUR C. COLE & SON, ‘ 


ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W. 
LATE OF 62, ST. DOMINGO VALE, EVERTON, LIVERPOOL. 


CHEMICAL APPARATUS—SCIENTIFIC INSTRUMENTS. 


Le 2 Apparatus for the Analysis of Water according to Professors Frankland $nd Bischof, 


'.  BUNSENS MODIFIED FILTER PUMPS, from 10s, 8d, to 675. 


“ELBOTRIO LAMPS FROM 38s. UPWAROS, AND BATTERY OF 40 QUART BUNSEN’S ORLLS FOR SAME AT £8. 
A GEISSLER'S TURES. : 





e e 
, Catalapmes and [usiretions will lo sent gratuitousty. A Liberal Discount allvwed to Whelssals Dyers. 
> - WHOLESALE IMPORTERS Ax» MANUFACTURERS, 


AUG, BEL and CO, ^ 
Sele Aggis for Genet s Batteries, and Contractors te the Government. 


34, Maiden Lane, Southampton St., Strand, W.O. 
NT et. LLETET'S APPARATUS FOR LIQUEFACTION OF GASES. 








is aes emer dci oe Konsngioi aieo, tho Soca i Art Department has authorised us to keep a stock ia 
RY LI T. ates Hil. Queen Yictona in the City of London, snd published vy 
uei LAY. mande debita Qu et, ye on 
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BROWNING’S ELECTRIC LANTERNS, 


SCREEN SPECTRUM APPARATUS. 


JOHN BROWNING begs to inform Spectroscopists that he has just 
introduced a new metal body ELECTRIC LANTERN, with an Electric 
Regulator specially adapted to the.same, for showing Diagrams, and ex- 
hibiting Spectra on a Screen; thoroughly efficient in action, and yet 
economical in price. _ 

The Automatic Regulator is of the best construction, exactly similar 
to his now well-known large Regulator, but arranged to bap with & 
smaller number of cells. 2 q ' 


Price of the Electric Lantern for medium size Lamp, with metal 
body, gapanned bronze green, with two nozzles, interchange- 
able—one for showing diagrams, with art -inch condensers, 
the ofber for spéctrum analysis e : : v og qh 100 





MEDIUM SIZE. AUTOMATIC. ELEOTRIO LAMP. - 
This Lamp works wgll with from 20 to 30 pint Grove's Me or 
serene aman ce Guar Bune a E . . . £7100 
IHlurirated Catalogue of ae lead Price 6a. E 
HOW” TO WORE WITH THE SPECTROSCOPE By JOHN BROWNING. 


ice Is, 


es [LISTS OF ERIOES SENT TREE. 
JOHN BROWNING, . 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO HLM. GOVERNMENT, THE ROYAL SO 





, THE e 


ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF ĶEW, C RIDGE, 
HARVARD 


MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRRDGE AND 
UNIVERS 


ITIES, HOBOKEN COLLEGE, &c., &c. ^ «e 


63, STRAND, W.O i 


FACTORY SOUTHAMPTON STREET? LONDON, W.G . *, 
e os e . 
. 





MICROSCOPIC OBJECTS j 
pire Ee Maaria LIE AU ve banek br Men: 
'PARIS UNIVERSAL EXHIBITION, 1878. 


Frim Medal awarded for Excellence, Variety, &. 
EDMUND WHEELER, 48x, Tollington Road, Holloway, Lendon, N. 


OWENS COLLEGE, MANCHESTER. 
n BESBION, 1879-40. 


J. HOLME NICHOLSON, Registrar. 
GEORGE HENRY LEWES 


STUDENTSHIP. j 
in Taney ot Mr. Sots Duy 





ST. THOMAS'8 HOSPITAL MEDICAL 
e SCHOOL. Hs 
ALBERT EMBANKMENT; LONDON, S.E 


JH 
Y 
d 


de pee es 

or at option 
October t re KT at ha T S Casa in 
of the START TUS? SCIENTIFIC EXAMINATION 
with work in the Laboratories and 
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W. M. ORD, M.D., Dean. 
QUEEN'S COLLEGES, IRELAND. 


aair era eee £a Ihe Under Bacetary, Dubin 
x samo may 
the Taadtenant. 


Lord 
© Tho candidate who elected for the above Professorship will haro 
to upon his ditties with. 
DER. agh September, 1879. - 3 dd 


e | UNIVERSITY OF LONDON. 
PRELIMINARY SCIENTIFIC (M.B.) EXAMINATION. 


The* REV. L. HENSLEY, VICAR of 


Hats, formerly Follow and Assishext-Tutor of Trinity 
ie recevos sererai Spin to propero Fe the Univer, tal 
kas now . e * 

. NET e e 


NATURE 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, MICROSCOPIST’S and NATURALIST'S 
STUDIO, 17, ANN STREET, BIRMINGHAM. 
last 


found m a third locality near Birmingham 
ty. xx will be made in this place of organis T. B. = 


Specimen Tube, One Shillfnfy, post-free, 
Twenty-six Tubes in coura of Six Months for Subscription of £1 12, — 
Price Lis of Spacimens on appBcaiion, with stamped addressed envelope. 

Poxr»oun oy Dzawrwos, Oxx Saruwa, 





ENTOMOLOGICAL SOCÍETY OF 
: LONDON. ; 
The Cond! of the above is authorised by Lord W: md 
other Gentlemen interested fn the of our native Gante to offer 


to competition the fo 
30 for the best and most Life History of Scleresivae iyapa- 
meus, Dies , supposed to produce the so-called '' gapea" in peuliry, game, 


dae ster the etandi plete Lifo History of Síremgilus pergre 

5o com) 

cilis, Cob , mrpposed to canse grouse 

Geo wil be nia iig cond peg vie im 
development are observed Competition is open io 

naturales of all nationalities. The smo may compote for 


OHN LUBBOCK, President. 
EU VADO NP 
ANIMAL PHYSIOLOGY.—MR. HUGH 








A WIDOW LADY RESIDING AT ST. 
to educate with her 
am and Refi 
& Co., 29 


Street, Strand, W.C. un * R 
ROYAL POLYTECHNIC.—CLASSES for 

the preperation of Students for U. Mgcaminations, under the 

direction of EDWARD B. AVELING, D. ^ 

versity ust and snd B.Sc., 

Botany, Physiology, . All the 


THE LONDON CLAY 


SHEPPEY have lately been wasting very 
of interesting Fossils have bean washed out. A. 





CLIFFS OF 
, nd a largo 


., Ot One 


FOR SALE.—An excellent LATHE, with 
Slide &c , &r., and ell tho nocemsery Tools for wood, frory, or 
metal -Address T. C. Macas, Yeovil. 


MINERALOGY ÅND- GEOLOGY. 


MEDLINE TO ILLUSTRATE THE ABOVE SCIENCES, 
GLE SPECIMENS FROM 
GLA DOT, NEOTOKITE, CHON- 





aT SMALL QUANTITY OF THORÍTE WITH ORANGITE. n 


BLO E CRYS- 
TAL HOLDERS. .. are .- 
PRIVATE LESSONS AND EVENING OLASSES. 
The next course of Ten Lessons will commence WEDNESDAY, October 
8th, 7.30. Foe roe. 
Catalegues free. 


j "SAMUEL HENSON, i 
277 (Late 1132, STRAND, LONDON, W.C, 


. DIAMONDS IN MATRIX. is 
Mie NOEL ei onan ed Gan Precious Beonee In all Colours, 
1» FRITH STREET, SOHO, W. 


Oct. 9; 1879] 


exci 





TELESCOPE for SALE.—Mr. RICHARD 
ee ee | 
AN 8& INCH BROWNING, WITH REFLECTOR 
(the Speculum & ilaty: Neue, of ME oe 5 ener 
st overs tad igo rana) sesta Hot dies Rei for 
TERN Y BROWNING P AB 5 Buried sare tho fasten: 
E eiue e alle. seen and examined. 
THE LONDON LIBRARY, 
1a, NM JAMES'S SQUARE, S.W.: 
President. 
Thomas Carlyle, Esq. 
Vice Presidents 


The Dean of Weatmunster, Right Hon. W. E. Gladstone, M.P, 
o E E Banbury, Esg., J. Spedding, Esq, 


Trustees. 
Rt a d 
Anterma, F. W. Dara, Rev. Canon Cheetham, 
k Jena wW. Rag ree ee 
e, 


Courthope, Frederick Rer. 
" a S . Gladston 


F. Harrison, Eaq., Dr. ., Rev. Dr. 
Si Ww. Ww! e Ine Eag., Earl 
F. Polak iia. coe, Exp, Les 





CURED ee iar i end Modern 
He: LR MER Lat BAS aima 


en to Town Memberi. 
mote sim, 


Catalogue, 
Prospectuses on 
ROBERT HARRISON, Secretary and Librarian. 
MINERALS, ROCKS, AND FOSSILS. - 





THOMAS J. DOWNING, Geologist, &c., 
s, WHISKIN STREET, LONDON, EC. 
Catalogue, Lists, and ‘Quarterly Circular "" free on receipt of aa. postage. 


ASTRONOMICAL TELESCOPES.— 
CALVERS REFLECTING TELESCOPES of the Mihes sxealatce, 


Hoch, with i. ertora] motion, 
E LEER a 5 mamma CALYER, 
PRAS Bu Lour asocia 

GALE “A ey foe intei quel wih Clock: 


MINERALOGY AND GEOLOGY, 
ready, 





N 
with prices. List of New and Secotd-band Books of 
JAMES R. GREGORY, 
MUSEUM OF GEOLOGY, 


88, CHARLOTTE, STREET, TITZROY SQUARE, 


CASTLETON, DBRBYSHIRE. 


JOHN TYM 
Has Brgely added to his stock of Fomils and Minerals, and Is now offering 
greatly muproved Educational Collections at very Low Prices. 
For fll pertice soo Ha Cees sent post Tros on spoliation, 
e FoeraL,ADDurse— r 
CASTLETON vid SHEFFIELD. 





THIN GLASS. FOR _ MICROSCOPIC 


PETIT, ret, 


ELECTRIC BELLS nae HOW TO FIX 
THEM. Post free 6 Price Lists of Electric Balls post free. 
J. & W. E, ARCHBUTT, 8, Bndce Street, Westminster, 


^ THE BEST FARMERS NEWSPAPER. 


THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, T i 
Edited by Joam Atawewom CraxXx, Secretary to the Central Chamber 


E NI PI 


LA SEMAINE FRANCAISE: a Weckly 

Newspaper and Review in the French Language. picea eigene 

LA eire Eee i Os Ends ournal F: CM 
ran 

l'Angleterre : (Di aeq En J ugk AINE 

un 44., chen 


LA SEMAINE FRANÇAISE =- The numbers before 
p TE will ba fes batir fof mort dein siy 


Corant Garden, W.C. 
aiina ma WC. 


Now ready, price 
THE JOURNAL OF 


ANATOMY AND PHYSIOLOGY 
NORMAL AND PATHOLOGICAL, 


COKDUCTED SY 
Profs. HUMPHRY, TURNER, M‘KENDRICK, k Dr. CREIGHTON 
Vol. XIV., Part I, OCTOBER, 1879. $ 


Contents. 
ri. Presternal Fissure unoovecing Base of the Heart. By G. A. Gibson, 


M.B., D.Sc., and H. Malet, B.A, M B. (Plate I.) 
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3 rar Taaa ne a Ra Character in Man. By W. H. Flower, LL D., 
4. Vari of Atlas in Human and Homologies of its Transverse 
Processes. By W. Aln, ME (Plate IL) 
Note by Prof. on Dr. 3 
& Connective T: Cancers of Breast. By C. 
M.D (With six W. ) 
7. of Beral 


1I. Action of Oxotsed Sy T Barlow, MLD. (Plates 
Hs pepe E a. By J. J Charla, M.A., 
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Just published, Imp. 8vo, cloth gilt, price Bos. 
MYCOGRAPHIA SEU ICONES FUN- 
GORUM of Po ran eL uot tie Wanda drawn and 
illustrated C, Cooxx, M.A, À.T.8., &c. 
jpeg iu 
1f. 

e. WILLIAMS X NORGATE, London and Edinburgh. 


ROYAL IRISH ACADEMY. 


TRANSACTIONS OF THE ROYAL IRISH ACADEMY. 
Vol XXVI.—Sdence gto. 
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“WITH APPLICATIONS TO ART AND INDUSTRY, 
By OGDEN N. ROOD, 
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WATER ANALYST, 


Performs every description of Water Analysis on moderate terme, 
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Tt is e m its beng required, sand It 
ely on ling pe oo te d apdari drm wc m m y 
TUNE & 00. o WATERLOO ROAD RPOOL. 

RSTON QUAY, GLASGOW, 
MANUYAOTQRUY GATRSQEAD-ON- 


'Cxciv - NATURE  [Oct. 9, 1879 





OROIDE GOLD JEWELLERY. 
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W. LADD & CO, : 
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VED TZ ELECTRICAL MACHINES 24 Platos, S DET a vailable m condition of the atmosphere. 
PEDRO E ORO MAGNETO MACHINE end GRAMME E'S MAGNETO-EL RIC MACHINE for Laberctory ae 
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SIR JOHN LUBBOCK'S NEW BOOKS. 





SCIENTIFIC LECTURES, With Coloured Plate and numerous Illustrations. 8vo. 
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BROW NING’S "SPHOTROSCOPES. 
SCREEN SPECTRUM APPARATUS. 


Improved Electric Camera, with 4} inch condensers, the 
body of brass, bronzed, with two nozzles specially arranged 
for exhibiting spectra or diagrams on the same screen, 
without shifting the lantern or re-arranging the apparatus. 
Large size Electric Regulator for the above, to work with 
from a5 to 5o Grove's or Bunsen’s cells. Two extra-sized 
Bisulphide of Carbon Prisms. - Prism Stand and Cover 

adjustable for height with clamp motions. Large Con- 
- densing Lens on Brass Stand, adjustable for height. 

Revolving. Diaphragm.. Rotating Carbon Holder. Maho- 
“Bany Case containing sef of metals and salts for burning 
Z og in. the Electric Arc, with carbon crucibles, pliera, and 6 feet 

` - -of carbon rods, &c., for the large regulator. Battery of 
40 quart Bunsen’s Cells in four varnished Oak Trays. 





Price of the Set of Apparatus Complete. . £60 0 O 
ME. BROWNING'S Néw Lantem Microscope 
adapted forthe above . . . . . . £6100 


- Hiwitrated Catalogue of Spectroscopes, Price 6d. 


BROWAING Price 1s. 6d, 





-LIBTB OF PRICES SENT FREE. i . 


'" JOHN BROWNING, "E 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO ELM, GOVEI , THE ROYAL SOCIETY, 
ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVA OF KEW, CAMBRIBP GR. 
. MELBOURNE, THE P.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD 
UN ITIES, HOBOKEN COLLEGE, &c.a c. * 


63, STRAND,- W.G. : ` 


*9 
FACTORY SOUTHAMPTON SIEBEN LONDON, W.C. 
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HOW TO WORK WITH THE SPECTRSSCOPE. By JOHN" 
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MICROSCOPIC OBJECTS 


OF superlative perfection, iiustrating Histology, and branch of Micro 
mopy. Catalogne post and gratis on 


PARIS UNIVERSAL EXHIBITION, 1878. 


Prise Medal awarded for Excellence, Variety, &. 
EDMUND WHEELER, 48x, Tollington Road, , Landon, N. 


*GEORGE HENRY LEWES ° 


STUDENTSHIP. 
has been fu in memory of 
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Published since in Ham is the only independent 
in. Germany, to Maritimo Object Essays, 
Cines, Renews, Reports, Adverdanmars. Btnct eye kept upon the deve- 
of Mant:ne fe] respect. Every second Sunday ond 
umber in 4to at least ; and drawings. 
at time of tho year furnished 
IR. months. Ad 48. a Ens, widely by tha 
t for 5 rs months" 
Ang. Meyer and Alerwell, 28 Edited by 
W. v. Fxxxpoxx, M.R., Hamburge, LS 


tigations Involving Gas These will be open to Asso- 
cates, and to all persons (except Fellows cf the Institute} who shall, 
before the yrat next, have q for tha 
all respects short of the 
competition for will be accepted in Leu of such 
examination. 


_. GOVERNMENT GRANT OF £1,000. 
? A Moeting of the Government-Grant Committee will be beld in February, 
1880. TH is requested. tat to be coneidered at that M be 
forwarded to the Royal Society, Burlington House, 

the 31st of December, 1879. K 


GOVERNMENT FUND OF £4,000. 
FOR THE PROMOTION OF SCIENTIFIC RESEARCH. 

A Meeting of the Government-Fund Committeo will be held in F. 5 
3880. Tt is roqisatod: thar apphcanons to pret eng olen at that Meerm 
forwarded to Secretaroeof the Royal Society, Burlington House, before 
the 311t of December, 1879. 


ROYAL POLYTECHNIC.—CLASSES for 
the preparation of Students for U: Examinations, under the 
direction of EDWARD B. AVELING, D.Sc., F.L.8. London Unt 
versity Matriculation, ist and sod B.Sc., Scientific M.B., 

Botany, Physiology, Chemistry, All the work 


The REV. GEORGE HENSLOW, F.L.S., 
Soc and Kails Um of Mitrcopes end Scenic Library, fer 
if required. Terms, Twe Gutneas per week, mclusive.—6, Trchfeld 
Teraco, Regoot’s Park, N.W. 


TELESCOPE for SALE. 
Me, en month, desire OCTOB, bang about to leave England for 
months, desires to part with 


AN 8j INCH BROWNING-WITH REFLECTOR 

@ (the Specnium a fine specimen of Mr. Wrrn’s handiwork), 
clockwork, complete set of eye-pieces, 

aad double re nentral tint wedges, fur 





One Gaainoas (two thirds of, price). 
to Mr. BROWNING, F.RAS, 63, Strand, where the mastru- 
ment, and in good condition, can be seen and examined. 


* KING'S. COLLEGE, ONDON. 


e | ° PROFESSORSHIP QF M URGY. 

The abont to elect a of Metallurgy are now ready 
to recetre from gentlemen of offering thomselvos as 
Candidates. 


BW. CUNNINGHAM, Secretary. 


or particulas apply 
4 e 


LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, MICROSCOPIST'S and NATURALISI'S 
STUDIO, 17, ANN STREET, BIRMINGHAM. 


T. B. bas last posted to his subscribers specimens of Diapiemns 
caster with dra: ie bas aao cok Dice 
tuem ? Zaikamniwm arbesculu, 


pallida, 
^ iA, eot? "0, c. 
Ped mas wil emo tt e CF gena TD. 
Specimen Tube, One Shilling, post-free, 
Twenty-cia Tubes in cours of Six Months YA Subecription of £1 1x. 
Price List of Specimens on application, with stamped addressed envelope. 


Porrrorio oF Dxawnegs, Oxx SxiLLiwG. 


METALLURGY. : 
ROYAL SCHOOL OF MINES, 
JEMEN STREET. 
Dr. PERCY, F.R 8, will commence a Course of not fewer than Fifty 
on METALLURGY, on WEDNESDAY next, tho sxnd instant, 
at Two o'clock r.m , to becontinuod on each y, Mon- 
day, Tuesday, and Wednesday, at the same hour. Feo for the Courso, £ 4. 
Y. W. RUDLER, AReguirar. 


UM i cece Madame 
THE LONDON CLAY CLIFFS OF 


on receipt of 105.; or ons 
for 15. aa. 
W. H SHRUBSOLE, F.G.8., Sheernems-on-Ses. 


ADVERTISING. 
H. MAY & CO., 


C. 
GENERAL ADVERTISING OFFICKS, 

78, GRACECHURCH STREET, LONDON, EC. 
(The only Address.) 
ESTABLISHED 1846 
Advertisements of received for insertion in afl N 
geet crecen Mevieee Ae. at Ure ne Edere ecl 


Pal Tinata for General Advertieing. Reduction for a series. 

Laberal terms to large advertiser. 

Advernsements are also received for all newspapers, which may be ad- 
dressed to these Offices, without extra charge, and replies forwarded, if 


€ H. MAY & CO having special communication with the leading news- 
papers three umes can guarantee tbe utmowt promptitude and correct» 
noms of insertxon to all Advertisements entrusted to them. 


The Press Manual for 1879, containing a complete List of Newspapers 
Published lo the Umad Kipin Pat fron, 6. 


GEOLOGY AND MINERALOGY. 
OHN TYM bas ready for Sale, at low prices, Educational 


Fi and Murals, y arranged to illustrate the text- 
Gola gf bra, Say eer Cota Dent Shah, Dun ag 
d Series of for School and College Museums are 

mre Postal Aide -CASTLETON vid SHEFFIELD. 


MICROSCOPE and BALANCES as MADE 














MINERALOGY AND GEOLOGY, 

A Hew Lim of Collections of Fossils, = rag ral cag 
Cabinets. of Sections o * for the i A 
ratus and Matecals died kinds M separately s : 
AMES R. GREGORY, . 
MUSEUM OF GEOLOGY, 

88, CHARLOTTE STREET, FITZROY SQUARE, 


MINERALS, ROCKS, AND FOSSILS. 
COLLECTIONS IN CABINETS. ne ee 
Ol. 5 T dos S08. i oe Sin. UE cde 





Mi Ne AREE ena. comin 
" . Hammer-hokier and 
Witarsp pac Ae Collecting. bag (Agared and described), price 4x. 
e THOMAS J? DOWNING, Geologist, &c., 


~ 
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NATURAL HISTORY STORES. 
45 poen un STREET, STRAND, we 


Students and others are aa ey invited to THOMAS D. RUSSKLL’S 
Crustacea, Echmoderms, Fosmis Rock 
roam Cabin ere or 
"s 
Tablets, Se ors Micro- Tin CI Marmo Glne, sod 
RIED 


reps Pat Pe eae 


DIAGRAMS FOR , SCIENTIFIC LEC- 
TURERS, CURARORS, &c.—A J. COCRERTON, x6, Walbrook, 
EC, ja prepared to erorte. work of -an joecn m abore with 
accuracy and despatch ; also Drawings for 


The day. 








THE QUARTERLY. REVIEW, No. 296.. 


CONTENTS. 
J.—PASCAL AND HIS EDITORS 
` e  IL—THE COLLEGE OF PHYSICIANS. 
-* HI—ALBERT DURER 
Iv. —THE FOUNDER OF NORWICH CATHEDRAL. 
—JUSEPH DE MAISTRE ON RUSSIA. 
vi ROUDE'8S CÆSAR. 
whe —THE WEATHER AND ITS PREDICTION. 
VIIL—HANARY IV. oF FRANCE. 
IX.—THE SUBMISSION OF THE CLERGY. 
@..—PRINCIPLES AT STAKE. 


JOHN MURRAY, Albemarle Street. 
Now ready, Part VII., October, 1879, price 3s. Gl, 
BRAIN: 
A JOURNAL or Or NEUROLOGY: 


Dra BUCENILL, CRICHTON-BROWNE, FERRIER, and 
HUGHLINGS-JACKEO 


CONTENTS. 
ice ipte uper BM By Sir Josoph Fayrer, EO 
some 
Re-Educanen of tho Adai-Bram — By J. Me Granville, M 
On eats of Spocch froi Diss: ob: tho: Biain, By J. Hogalings. 


ihe, 
T Value of Citrate of Caffan. By Lewis Shapter, M.D? 
Lesions of the Nervous Tivwues. By Beran Lewis, 


Dao the Balance of Pressure within tbe Cranium. By James Capp.e, MD. 
CRITICAL DIGESTS AND NOTICES OF BOO 
Gower W: Marial and Atla of: Ophthalmoscopy. By T. Clifford Allbatt, 
Boyer Rides Carey war Tes Frons Coca By D. Fer, MLD 
. sur e $ . 
(s Lerroa arid ears: By J. C. 
Cama of Poralear (Covebeal and Spinal Meningitis. By Joseph Hunt, 


Cisl Qum of Hernia Corde Hr Join Duncan M A M.D. 
of Ricending Paral. -By Arthur W Fox, M B. 
Brun 
Rl ne "Es 
Pseudo-hypertrophic Spinal Paralysis debo 


ean of Acute Traumatic T 
ABST OF BRITISH AND AND rOxelon JOUR ERA! 
Visceral Neurology, 


MACMILLAN & CO., LONDON. 


Now ready, peice sr. ‘ 
THE JOURNAL 


OF TEE > 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 
No XKVIL 187% - 

e eere Dat a 


By Dr. 
a A Wie Rios M Rac af Man- By the 
me Silopi Whitmee, F.R G.S. 





4. Nena found at ( Prof. G. Rolles- 
ton, M D. ERS. naa. A, etj BY 
^os. Tihustratons of the Hodo of a Dead Mm. ee 
3 eS By Prof. W. Flower, LL.D. V.R.S. (Plates 
. President's ie deu e ohn Evapa, 
E~., D.C.L., F.S. iia PERS 
7. Anthropological 


ELECTRICAL and SCIENTIFIC APPA- 


RATUS. — MICROFHONES ni a HUGHES’ SONOMETER, 
Fre- and Thef. Now 


dy Catalogue, 
a 
[co mE 
iana, 4, Li d EC | 


Journal in Scotland, and chcnlates 


The Veewinery Department n eduad one of the leading Veterinarians 
the dica brooder and E M 2 paide to tha 


GARDENING ILLUSTRATED: 


Woekly Journal for all interested In Gardening in T: 
Prise aic Profusey Dinstrated. Flowers, Frois, 


"This day is pablished. 
ON THE STRUCTURE & AFFINITIES 
OF THE 
« TABULATE CORALS" OF THE 
PALZEOZOIC PERIOD. 
With Critical Descrptions of Illustrative Species. 


By Ee ALLEYNE NICHOLSON, M.D., DSc ko. &c.. Profesor of 
Natural History in the Untreraty of St. Andrew's 
Ilustrated with Kngravings on Wood, and 15 Lithograph Plates. 
Super royal 8vo, 213. 


WM. BLACKWOOD & SONS, Edinburgh and London. 


BY LIONEL S. BEALE, F.R.S. 


HOW to WORK with the MICROSCOPE. Fifth Edition, ars. 
The MICROSCOPE in MEDICINE, Fourth Edition, 21s. 
On LIFE and on VITAL ACTION. 5s. 
BIOPLASM, An Introduction to Ph and Medicine, 65.64. 
DISEASE GERMS, and onthe FE HSTATE. 125. 64. 
KIDNEY DISEASES, URINARY DEPOSITS, end CAL- 
CULOUS DISORDERS. Third Edition. 
LIFE THEORIES and RELIGIOUS THOUGHT. 5s. 6d. 
The MYSTERY of LIFE. Plates. 3s. 66. 
PROTOPLASM, Third Edition, very much enlarged. Ios, 6g. 
London: J. & A: CHURCHILL. 


BRYCE-WRIGHT'S LATEST ARRIVALS. 


MINERALS,—An-extrao and most beantifal Series ot * 
Precious Opals from pers ts Wavalites (green) | feom 
America, Beryls, Topares, &c. 

GEMS, aei SENE. Hyacinths, Zircons, -Chrysoberylg, 


STONE IMPLEMENTS Pas Greece, Spáin, Denmark, 
e e ee Collections of ona of Meal FÜesils, 
[c 
e gni mese Col 14 upwards, 
New Catalogue erith 34 Illustrations, post free, Is. ad. . 
BRYCE -AVRIGHT, 1. 
Mineralogist, and Fert in Gems and Precious Stones, 
9. GREAT RUSSELL, STREET, SLQOMSBURY, YONDON. 


. 
. 8 


NATURE 


- [Oct 16, 1879 





SOCIETY. FOR PROMOTING CHRISTIAN KNOWLEDGE, 


NEW AND RECENT PUBLICATIONS. 


EARLY CHRONICLERS OF EUROPE. 
5 “rh, 
ENGLAND m mien BL ee ee ve dd eaa. ge 
* FRAN By Gustave Masson, B.A. Univ. Gall, s 
‘Assistant Mester and Librarian of Harrow School, &c. 


gether that Regen 
CHARLES EN, Esq, F.R.G.&, Author of ‘ Australe’s 
Heroes," $ . Crown Pwo, cloth boards. ss. 
[An account of the great emat of the Oural Mountains, with the 
la:est attempts to open ap with the peoples 


CORAN (FEE) a Cepoesdim sod reg end 
MUIR, K.C8.1.,LLD. - - 
BOP ea, bolag a Sketeh of the Life and Tea 
T. W. RHYS DAVIDS, of the 
HINDUIAM. . By Prof. MoNrER WILLIAMS, MA., 
ISLAM AND "AND TTS FOUNDER. By J. W. H. STOBART, 
La Martinihre College, Lucknow. 


po 


NATURAL HISTORY RAMBLES. 
A Series of Handbooks of the Fauna and Flora of the British Isles, 
FIELD. By the Ber G. Woon, M.A, 
Anthor of “ Homes Hands" &c. ith numerous Woodlee 
Feap. *vo, cloth boards. as Ga. 


D, BY MG Sgt MA. ELD. 


LAKES RIVERS, By C. O. Choo? NAFIER, 
F.G.&,, Anthor of '' The Food, U: aod Beaty of ore ue Maer 

With numerous Woodents. Fcap. cloth boards. ss. Gs. 

UNTAIN AND MOOR. P JE. wlAYLOR, Esq. 

po Editor of ~ Sdencs QM With nfimerous 

cap. Sw, cloth boards, ss. Ge. 

UNDERGROUND, By L E TAYLOR Esg FLY - 
8vo, cloth boarde. s£ 6a : We 

THE SEA-SHORE. By Prof P. MARTIN DUNCAN, 
Mn F.R.S. With numerous Woodcote. ^ Forp. Bvo, cloth 
boards. ar. . MD wife 


MANUALS OF HEALTH d 

THE HABITATION IN RELATIO TO HEALTH. 
By F.S FRANQOIS D E CHAUMONT, M. ae Dx 

Missy Hygiene n the Army Metical Scho de Fog. 8vo, 

[Shows how dhe charactor oë tho Habitation and f mmroundinga nfoenos 


HEALTH AND OCOUPATION. By BENJAMIN WARD 
RICHARDSON, F.R S., M.D. Fap 8ro, 


MO 
FL. 


' ON PERSONAL GARE OF HEALTH, “By the late E ` 
MA Hyyéne in 


. Army Mode] Babool, 


aem Professor of 


FOOD. By ALB B ANS ieee f Ch 
ERT ERNA ed Oo emis 
OD. by AumarJ. B E S S ad: =y 


ATER, AIR, AND DISINFECTANTS. B NoEL 
v HARTLEY IR, ANDI Collega, Tondon. NTE, PWNS 


7 Morthuiderind Avenues, Charing Cross, S.W.; 4, Royal Aas EC. ; and 48, Picadilly, W. 








THIRD EDITION, Revised, Svo, 21s, 


(EXT-BOOK ‘OF PHYSIOLOGY, 


By MICHAEL FOSTER, MD., F.R.S. With Illustrations. 


Laat rendy, 


-t Tt is not often that medical literature ia’entiched by a book which promises to be of such permanet value,”—Draish 


Alatical Journal. 


“ One of the best text-books of physiology extant." — Zscw. 





ELEMENTS. OF EMBRYOLOGY. 


` By MICHAEL FOSTER, M.D., F.R.S., and F, M. BALFOUR, M.A. Part I. Crown 8vo. ELE 
ELEMENTARY PRACTICAL PHYSIOLOGY. 
^^ -By MICHAEL FOSTER, M.D., F.R.S., and J. N. LANGLEY, B.A. Crown 870, 6r 
i MACMILLAN AND CO., LONDON. 


BLOWPIPE ANALYSIS. 





This day, in-extra feap. 8vo, price 45, 62, ° 





zs BEI LANDAUER, "Tie Autre sgh don, by Jr TAYLOR and W. M, Kay,-of the Owens Coia 
^ dci s MACMILLAN AND CO, LONDON. n : j 
ED Ready this day, price 216., : e 
g 
STUDIES ON FERMENTATION. 
$owe 4 Thie Diseases of Beet thelr Causes and the Means of Preventing them, - 
. ae M e 


BY L. PASTEUR. 


A Tin o of ''Études Sur te Bitsy” with Notes, Ilustrations Rc, By F. FAULKNER and D, C. ROBB, BA. Svo 
° MACMILLAN AND CO, LONDON, : 


4 k 1. . 


. *e.* 
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SUBSCRIPTIONS TO NATURE . l 
abs ` T EL 


E Yearly |. v8 i 
PaE beri ias, 6 


Quarterly . . 
"To the Colonies, "United States, ine Cotton, and 
all places within tho- Postal Union: n. 


Yearly. oe ow on 

Half-yearly . 153. 64. 

Quarterly . ei ee Sieh ee Fave one 

Office » #9, Bedford Street, Strand. 
Now ready, & Revised Edition, 


NEGRETTI & ZAMBRA’ s 


* - ENOYOLOPADIO 
. Illustrated and Descriptive 
CATALOGUE OF 


. œ 
=. $ © » * 
* o 


SCIENTI FIC INSTRUMENTS, 


Six Hundred Pages, Royal 8ro, chéth, gilt letpaped, Price sy. 6a.) 
Or tical, Mathematical, OSPEA Photographic, 


STANDARD METEOROLOGICAL 
INSTRUMENTS, 


MANUFACTURED AXD SOLD AY 


NEGRETTI AND ZAMBRA, 
-Opticians and Scientific Instrument Makers to 


HOLBORN VIADUCT, E.C. 
ALSO ATO | i 
45, OORNHILL, EO., & 133, REGENT STREET, W., 
LONDON. .. 


M. JACKSON. &: CO, 
(J. ORME and H, M. CAPNER) 
MANUFACTURERS AND IMPORTERS OF 


SGIENTIFIC APPARATUS 


AND 
° CHEMICALS. 
SOLE AGENTS FOR HICKLEY'8 PATENT TELEPHONES, 
Price 50s. per Pair, Cash with Order. 
; Price Lists seni on receipt of Three Stamps for Postage. 
For Trade “Terms inclose Business Card. 


65, BARBICAN, LONDON, B.C. 
“ADAM, HILGER, 


Scientifica Instrument Maker to tha 
of Gresrdvich ande ‘Ry ‘the 
j Melbourne, Sydney, 
.192, TOTTENHAM COURT ROAD, LONDON. 


ELECTRIC B 


cct 





NEW ILLUSTRATED CATALOGUE of ELECTRIC 
SIGNALS, &c., with Ipstructlont for Fixing. iso Diagrama, Just ont, 
post free, 6 Stamps. . 

EDWAFRD PATERSON, 
Electrical Engigeer and Scientific Apparatus Manufacturer, 
& BEDFORD COURT, COVENT GARDEN, LONDON 

e STEAM WORKS, GRAY'S INN ROAD. 
, Experiments in Electric Lighting carried ent. 


‘| Electrical Apparatus af all Descriptions for Lecture Pwrjesm Loanod oit, 


APPARATUS for CLASS DEMONSTRATION and for SCIENCE 
SCHOOLS. 


ELECIRI LICHT APPARATUS. 
SIEMEN S and GRAMME’S DYNAMO MACHINES and LAMPS 


Hiro and Purchase, 
LARGE MOUORUMENT of. RUHMEORFF COILS and VACUUM 
PROFESSOR HUGHES’ MICROPHONE. 


-| ELECTRIC BELLS and ICATO 
-| TELEPHONES and TELEPHONE CALL ‘BELLS, WIRE, &c,, for 


EDISON'S ELECTRIC PEN 
C and MAGNETIC 


do ` do 


f co arva otan 


LABORATORY, s& GRACECHURCH STREET, LONDON, EC. 
A. ANTHONY NESBIT, F.C.S., 


WATER ANALYST, 


ifa avscy doscrtýtion ot Water Axilysla cai dicdensis tanan, 
Fiogeriy istud, bottles; for tha. tace MINIM AME to any patt of 


LIGHTNING CONDUCTORS, 





y the timeo of Benjamin Franklin, proves 
a Condoctor made af Copper of sro 3 the best 
of all for the deecription of bulding from‘the 


NEWALL & OO.8 


jud COPPER diei mine Hir 


C HERE and it costs 
ely one bling pe fo fem cd de rici m ary am * 


R 8. WEWALL & 00., 19, STRAND, W 
WA ROAD AD, LIVERPOOL. 


ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD-ON-TYHE 


W. F. STANLEY, 


Mathematical Instrument Manaiecenen” 
To E.M. Goverment, Codici of India, Science and Art 


Department, Admiralty, kc. 
Mathematical, and Surveying Instrumenta description, of 
the highest rtt eene ini eh 
Price List post. fræ. Engins. Divider to the Trade. 
ADDRESS— - 


GREAT TURNSTILE, HOLBORN, LONDON, W.C. 

NOTICE OF REMOVAL. 
JAMES HOW & CO. ° 
SCIENTIFIC INSTRUMENT MAKERS 

73, FARRINGDON 8T.. LONDON ' 


Gare or s Sr: Barz Srs ax a, Fortes Laxa). e 


HOW'S STUDENT'S MICROSCOPE, HOWS MICHOSCOPE LAMP. 





Rock Sects cnd other Objects for the Microscogg. 
B-m 


LLS AND HOW TO FIX 
Price Lists of Electnê Bells fros, 
rto Sreet Men wW. 


THEM +: Post free 
J. & y. E. ARCHB 


e 
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Just published, price 3r 6d., pp. 319 
Astronomical ‘Observations and Researches 
made at Dunsink, the Observatory of Trinity 

College, Dublin. 
* THIRD PART. m 
Parte x and sfire gll to be had, samo price. 
HODGES, FOSTER, & FIGGIS, 104, Grafton Street, pub 


° -OREIGN BOOKS AT FOREIGN PRICES. 
WILLIAMS & NORGATE’S NATURAL 
SCIENCE CATALOGUE. A last ce ot Mns MO 

M rc ein. Kc cet pe tee pen 
WILLIAMS & NORGATE’S NATURAL 





Street, 


Just published, oblong follo, price ys. 64. 
DESCRIPTIVE SEOMEIRY, and its AP- 
PLICATIONS. | Consisting of Seventy Plate to illustrat Lectures 
delivered at the of Boano for Irland. By THOMAS 
F. PIGOT, M.R. M.E., Profomor of Engineering at the 
HODGES, FOSTER, & FIGGIS, ro, Grafton Street, Dubkn. 
The MORPHOLOGY of the SKULL. By 


Wage and Or T ETTAN, Bpo Leama ba Doris Says s 
M Ilnsrated. Crown fro. ios. 





. GENERAL SKETCH ' 


-OF THE 


HISTORY QF PANTHEISN. 


“IN Two VOLUMES, 


Fol. I. now ready, prico rss. G4. —From the Age of. Spinoza to the Com- 
ne ie Findet t a 


Tux Press ow Vor L interesting and well 
poet 


There Is something 
with 


S EMCON a D & CO., sr, Paternoster Row. 





Price sr., free by post, 
The OWENS COLLEGE CALENDAR for 
the SESSION 1879-80 
J. E. CORNISH, Bookseller to the College, 33, Piccadilly, Manchester. 


RUD OLPH KOENIG, 


(DR. PHIL.) 
MANUFACTURER OF 


ACOUSTICAL INSTRUMENTS. 


TO ILLUSTRATE THE LAWS 
AND TO PRODUCE THE PHENOMENA OF SOUND, 


*. -PABIS, 26, RUE DE PONTOISE 
PRICA LISTS FREE. 


JOHN NORMAN, 


MANUFACTURER OF 
MICROSCOPES, OBJECTS, CABINETS, 
*TABLES, LAMPS, 

© And all Glass Appliances fer Msaroscopas, 
HAS'DRENED NEW AND EX'RENSIVE PREMISES AT 
34, Whitecross Street, Cripplegate, E.C. 
ELT A 


"Now ready, complete in three vols., 870, 
INORGANIO CHEMISTRY. By Prof 
ROSCOE, F.R.S., and Prof. SCHORLEMMER, F.R.S., 
of Owens College, Manchester, With Illustrations, &c. 


Vol L The NON-METALLIC ELEMENTS. 21s 

VoL IL Part L—METALS. 18s. 

Vol IL Part 2.—METALS. 188. [This day, 

“It would be difficult to praise this most valuable Manual 
too highly. ad S arrangement a clar peas ur iha 
facts gained by ern research, vdd a repre en pre-ented and 
Judscionly lien per the style throughout is singularly lucid.” 
—Lance. 

“A most valuable contiibution to the literature of chemistry, 
The work when will afford the most com- 


ee eee 


plete systematic exposition of the exiting state qf chemical 
science that has yet appeared in the English language.” — 


Nature. 
By Prof. ROSCOE, F.R.S. =, s 


LESSONS IN ELEMENTARY CHE- 
MISTRY ;Inorganic and Organic. With numerous Illustra- 
tions. New Edition. Fcap. 8vo. 4s. 6d. 


PRIMER OF C UHEMIDTEY. With Plus- 
O. 


ps Prot. SCHORLEMMER, F.BS. 
THE CHEMISTRY OF THE CARBON 
COMPOUNDS ; or, Organic Chemistry. With Illustra- 
tions, Svo. I4: 
“A betier book than this, on orgeaic chemistry, has never 
Pharmaceutical 


been written in any language.” —. 
“Must prove eminently useful to the chemical student.” — 


Athenaeus. 
MACMILLAN AND CO., LONDON, 
Now ready, price 1s, Ga. 


A SYSTEMATIC COURSE of PRACTI- 
CAL QUALITATIVE ANALYSIS. By THOMAS ELTOFT, 


“LG 
for Advanced Students preparing for 
andes dete tha Paw D oe, esate ay ory ma D 
Local Practical Examinations. 

» post froe, 15 Stamps ss, Torriano Avenue, London, 
September is 1979; Scheelmaster, 
: SIMPEKIN, MARSHALL, & CO. : 
FouxrTH Énrr10x, Review. 








j Hinited by So Wood Engiavioga and s Colbarod Platia, and accompanied 


lems, medum 8vo, cloth, 18. 


DESCHANELS .NATURAL  PHTLO. 
SOPHY. An Treatise, Tranylated and extended by J D 
Bresary, DC. FR PRSE, Rrofemor: Natural Philosophy dd 


Also, IUE ts Rol SEC ^an. CELUM 
Part E Mecc, HrpxoeraTiCs, AWD PNEUMATICS 


Hear. 
Pan UL ELECTRICITY AND Magara 
Part IV. Sov» Lg. 
“ Systematically clearly written, and admirabi illustrat 
forms a modal work for a clam in cgperimental phyRck' — Sanday 


7A Tiaki iy mec Weed cata, ean’ Sicilia BE 
ELEMENTARY TEXT-BOOK OF 
PHYSICS. Dy Prof. LISVERETQ, Trupator d. (gis of Des 


CHAXxL's “Natural P 
“Wo have no po tenes in waimly reciginendmg 3E REN Font a BOCK 
for jundor classes." —Na£wrr. 


————. 
London: BLACKIE & SON, 4) and so, Old Bailey; and sold by all 
z Booksellers. 


THIN GLASS FOR MICROSCOPIC 
of 


IUNTIN best 6d. pex ounce ; Squares, 

; ad, extra ; edged’ Shps, a gross ; also 

regi bor Een ae cte 
PETIT, 1s, z 


Oct. 16, 1879] 


NATURE cciii 





EAGLE INSURANCE COMPANY, 
m PALL 
Fox Lives Owtw. XarAXLIENXD 18o. 
Not Press and Inert em ow mo ste - Sas 
‘Alo a Bubecnbed Capital of more tanc. e Ten, pr 
x tod Forms may ba lad et iba Gitta, or ram emp 
GEORGE noises Actrary and Secretary. 


DIAMONDS AND OTHER PRECIOUS 
STONES, opmion given as to GENUINEN ESS, PURITY 
and VALUE.— Bur: Warowr, go. Great Rossell Landon 


3, ©. TISLEY & Oo 
. OPTICIANS, 
BROMPTON ROAD, S.W. 
. (Close to South Kenamgton Mosonm). 
THE PHONEIDOSCOPE 
An Intront for Obecrrbg ne Colour Fre of Liquid ina under the 
Balog. alii demonstranen,of tbe Vibsury end Molecular Motion of a 


Telephone P 
wih Dn Ht of Stn, Din 
104. 


172, 


The PHONEIDOSCO. 
Pamphlet, &o., in Cardboard 
MANUFACTURED AMD SOLD WHOLESALE AMD RETAIL SY - 


“S$ C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, 8.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. 

Brka Lists of Electrical: ont Acri: Apparatus, with Drawings and 
Description of tha Harmeneqraph, Peat Free, wd. f 


NOW READY, 
“SECOND EDITION, 


GRIFFIN'S . 
CHEMICAL HANDICRAFT. 


PRICE 4s. ya. POST FREE. 


A CATALOGUE OF GHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8ro, 480 pp., Iilugiraped with 1,600 Woodcuts. 
Men Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W.G 








mem | A ORRTAIN 


HOLLOWAY OINTMENT ee 


For BAD HREASTS, OLD WOUNDS, and SORES If 
effectually rubbed on the Neok and Chest, it oures SORE 
THROATS, BRONCHITIS, O0UGHB and GOLDS; and for 
GOUT, RHEUMATISM, nnd all Skin Diseases it is unequalled, 


Extra fep. tro, se. 64. 
METALS and their CHIEF INDUSTRIAL 


STER rt G ALDER WI FRIOHT, Dio, Lecturer on 


MACMILLAN, & COs London. 








MINERALOGY AND GEOLOGY. 


one TO ILLUSTRATE THE ABOVE SCIENCES, 


Parole E SPECIMENS FROM 
AUGITE, ENSTATITE, GLA 

DRODITE, VERY FINE; NORWAY. 
PHENACITE, TOPAZ, ALEXANDRITE, BERYL GROSSULAR, 


JGopor, NEOTOKITE, CHON- 


A SMALL QU. ANTITY OY THORITE WITH ORANGITX 
BLOWPIPE CASES, HAMMERS AND CHISELS, AND CRYS. 
TAL HOLDERS. 


* PRIVATE LESSONS AND EVENING OLASSTIL © 
The next course of Ten Lossons will conunence WEDNESDAY, October 


Sth, 7.30. Fee ror. 
Catalegues fret. 
SAMUEL HENSON, us 
277 (Late 1132), STRAND, LONDON, W.C. 


FRY'S 
COCO 


GOLD MEDAL, 
PARIS EXHIBITION. 


rbi pee IM Pure 
Cocos with Super 
flnoes oll extracted. 


'* If property 
iiio EXTRACT 


J. 8. FRY & 8ONS, Bristol and London, 









CA TALOGUES FREE, 
THE SOIOPTICON COMPANY, 
157, 
GREAT 
PORTLAND 


STREET, 
LONDON, w. 





, Strand, WC 
LA SEMAINE FRANCAISE: Journal Francaise pour 
: AE, TRUM Nouvellen, 
i van rips eons shea ee Mu oid ura, ces 
ment ; 5, 
LI ECT CE F 
LA SEMAINE F ÇAISE.—“‘La Semaine Fran- 
has 
readers who may to contemporary French from all of 
view, instead of reading print. 
It cartzinly merits success." es 
LA SEMAINE FRANGAISE..— The numbers before 
us are full of good things. . . It will be far better for most than 
one of the bes: "in Pana itwelf, We are moch 
With tha character of it, and beleve lt mU bak Talasa im peni 
` many households cultivated, printing ía very 
Txxus ov SusecerrrG*:— s. 
Three months — EM on oi - 5 


P.0.0. mut T. SrAX King Street, Covent Garden W.C. 
Publishing O a. time i Sr Ope Gta 





It AND 


IMPROVED HOLTZ ELECTRICAL MACHINES, with 
LADD'8 DYNAMO-MAGNETO MACHINE and GRAMM E S. 


E'S MAONETO EL 


W. LADD & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS. 


US ce m die Royal ie a Ce ee) e 


12, BEAK STREP 2 REGENT SAREAT, ° 


ee sg odie of snort ° 


Plyslcal Apferutus of evry Decriiien, e . 


ILLUSTRATED CATALOQUE, SIXPENOE è 
e * 


^ 


cciv NATURE [ Oct. 16, 1879 


OROIDE GOLD JEWELLERY. 









GuGISTERED) . ." Fhe only Perfect ot Substitute for 18-Carat Gold. (REGISTERED ) 
: R . AULUSTRAT, |: fice. -LISTS POST-¥REE, i 
: -MAGNETIC COMPASS CHARMS, 
7 iin or ro vee patter, B 6d. ee Magner, end Birving glam, 
à WATCHES. 
M ‘The Cases of these are very handsome and m exact representation of those of the boca sts 
E carat Watches, the movements are rehable, and constructed to perform for least 
^ twenty-five yours. Open face, from srr. era, from 305. Per roqatortd post, A eam. 


. ALBERT CHAINS, 


P oct in finish, and embencing all the best xé-carat gold designe, ros. 64 ; enar pers sr 
5 and 7s. Ge, Post-free 


P.0.0. payable at Exhsbition Road, South Rensinigto 
C. 0. ROWE, 88, BROMPTON ROAD, "LONDON. 


THE TELEPHONE COMPANY, LIMITED. 


36, COLEMAN STREET, LONDON, E.O. 
TESTIMONIALS. : 


Io 149, Tottenham Court Read, London, W., 14th May, 18 
To the TALIPHONE COMPANY, LIMITED, 36, Coleman “aC. 4k May, 1879 


Drar Srzs,—Vou will be'pleased to hear that the. forty Telephones supplied answer admirably, and are of great con- 
communicating as tey CHIEN Ene cares Ie a ee e away 
The simplicity and cass ttt ere aal ST Za alm aa ira ea 
Cake a communication and recognition of the must create a great demand for Telephones everyw 
ear Sirs, yours faithfully, J. MAPLE & Co, 
y € eripe Gece Gee Cie ri ‘Siherticioidien? P OR Office, Derby P A 1879. 
Drar Sres,—In reply to your inquiry of the 25 have the pleasure to inform you that the Telephones ha 
been erected on the Railway are working very satisfactorily.—Yours faithfully, (Sipra) wW. LANGDON 
THE TELEPHONE COMPANY, 36, Coleman Stred, London, E.C, . 
[APPLICATION for Price Lists or further Information to be made to the MANAGER, i 


SIR JOHN LUBBOCK’S NEW BOOKS. 
SCIENTIFIC LECTURES. With Coloured Plate'and numerous Illustrations, Svo. 8s, 64. 


Y.— On Flowers and Insects. : i ? 


III.—On the Habits of Ants. 

Qu (continued). 

V.—Introduction to the Study of Prehistoric Archseo Arlo, 
Vi—Address to the Wiltshire Archeological and Ni History Society, 


ADDRESSES, POLITICAL AND EDUCATIONAL. 8vo. 85. 64 . 
CONTENTS.—On th Imperial Policy of Great Britain—On the Bank Act of 1844— On the Present System of Public School 
: Education, 1076590 our Present System of Elementary Education—On the Income Tax—On the Nations 
Debt—On the Declaration of Paris—Marine Insurances—On the Preservation of our Ancient National 
Monuments—Egypt. 


1 





á 











MACMILLAN & CO, LONDON. 





In crown 8vo, price 3s. 6% - é 


ie ae A YEAR. I ; 
LANCASHIRE * GARDEN. 


° E oe ^.—BY HENRY A. BRIGHT. ° 


* &t is full of admirable duggestions fos tfo, practical gardener as to the choice and arrangements of his plants, but 
it wil al be read with interest in the arm-chair in town. , dde of a year e te egi weer an 
accomplished man, whose floweks-tell Em many stories and pleagant things not to,be found in the nursery catalogue." 
—Ti . « 
sg FE MACMILLAN AND CQ., LONDON. 


Printed E. Cray. Sous. AnD TAYLOR, at y ard 8, Dread. Serat: HII. Qirara Victoria. GEM latis Ce mak tcd 
2 Ma cCWILLAX ann Co, at the Office, 29 and en, Dodied Hee Covent Garden. — doy Gee 





k A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
* Ty the solid ground 























^ E ; Of Nature trusts the mind which builds fer aye," —WORDSWORTH 
No.*s21, Vor. 20] THURSDAY, OCTOBER 23, 1879 [PRICE SIXPENCE 
Registered as a Newspaper at the General Post Office] _ : ` CAN Rights ote Ratortod: 


DROWNING ELECTRIC REGULATORS. 


X. 


" 
eS. Le eee ie 


ami aes 


Án-p TTC Li 
1 ij 























Fig 3 





Fia x. 


Buusen'a - m 
O AGE em d ctor (F . @), for ase be Lantern, wah adjustment for the polza of the kaming 
carbons at one of separating them to any required s in d is indispensable for of Barnig 
Metals on a N so gpart-sixo Bunsen's Colle, this Regulator will a rofent disc. Price du 8 n 
Modu Sas AUTOMATIC M ECIXIC REGULATOR, Tala Lamp work wall wath from ao i go pt Oror’s Calls, or the mune e: 
of quart Bunsen's (zs Fig. 3) Prke- ^ ye ow t g 


Parabohe Reflector, extra 
Tangy Bum MATIC REGULATOR. rom as to so quart Grove's Cells, orbe mo’ nubi ofa quart Buns, wuld be ed wi 
D Prog. o x H 83 
essel Reed odi carbecrere acrid by tn alechiity of dz basta employed (ui without the ald of clockwork) ; T the Hight remains uniform 
in height and mgro steady in action then any of : vo regulators previously introduced. 
" Inzospxa mm Catalogue Or Erxcrgic Lawes, Laxrxxxs, Sunes, &c, Perce Sixrxxcr e : 


JOHN BROWNING, . f 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SO THE 
- ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF F KEW, TT 
MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HAR VARD | 
UNIVERSITIES, HOBOKEN COLLEGE, &c.? &c. * 


Ns 63, STRAND, W.G, ': ` 
FACTORY—SOUTHAMPTON STREET, IsONDON, Woe * ESTABLISHED ico YEARS, 


WANTED, Clean Copies of NATURE, No. 472, 


- for November 34, 1878. Address— 
NATURE, 29, Bedford Street, Strand. 


MICROSCOPIC OBJECTS 
o! expecasive p perfection, tion, Mstrating Histokcgyy and 


js PAMS UNIVERSAL EXHIBITION, 1878, 
Prim Medal gwarded for Exedlence, Variety, Ge. 
. EDMUND WHEELER, 48m, Tollington Road, Holloway, Landon, N. 


UNIVERSITY OF DUBLIN. 
PROFESSORSHIP OF ZOOLOGY. 


Secretary of 
the of 
C cad rth can be obtained by reference to the 


THOMAS PIACEY Bog 


Trinity College, -Du , dakar ine 1879. 


tes and G GUILDS of LONDON INSTI- 
TUTE for the ADVANCEMENT of TECHNICAL EDUCATION. 


se W.E AYRTON wil dellvor a or COURSE. d ELVE ERC. 





An 
beri I, at 8 x 
and ths Condino 


e ^ KING'S COLLEGE, LONDON. . 
PROFESSORSHIP OF PRACTICAL FINE ART. 


J. W. CUNNINGHAM, Secretary. 


BEDFORD COLLEGE (for Ladies), 8 and 9, 

qnnm ues Een depu 
HENRIETTA LE BRETON, Hon. Seo. 

ROYAL POLYTECHNIC. Secchi dida for 

Erg Xp qs D.8c., FLAS. SUELE tote Ua 

CHURLES oman SMART AL. M.D., of the 
‘dmbargh Univeray, hts boen elected to the " Gearga Henry Lewoa” 


* WANTED, a COPY of Prof. Allman’s 


Mooggeok of Pri qim Polym by Muma. G. Ball end Sons, 


AGRICULTURE. —Mr. Hugh Clements will 











xs A. ANTHONY NESBIT, FCS, 
t “WATER ANALYST, 


eriy Taction ob Weiss Analia ca moderats bona 
Prey ed laf aede pM CI ER 
* 


exi | 0 | NATURE 


branch of Micro 


[Oct 23, 1879 : 
LIVING SPECIMENS FOR THE MICROSCOPE.: 


THOMAS BOLTON, MICROSCOPIST’S and NATURALIST'S 
= panes irum BIRMINGHAM, 

T. B. Min iet posted to m 

uris, with drawing een d 
inm Lectanlaria sciaN Mohceris c 

r r rq Prete etic raid a Ud va, 

22m armounoenents will be made ín this place of organisms T. 


Speoimen Tube, One Shilling, post-free, 
Twenty-six im comrm of Six Months JW gubecription of £x 15. 
Price List af Specimens on application, with stamped addressed envelope. 

Portroxio or Dxawimos, Onr Sarina, 


FUNGI, LICHENS, ALGAE, MOSSES, 
Seas eS meme a Te Fha 





THE LONDON LIBRARY, 
1s, ST. xig ‘SQUARE, S.W. 


Tony Cail, Ba 


The Dean of Wostminster, tS er ee 
MA J. Spedding, Esq. 


Lord Houghton, Bar of Cara Karl of Rosebery. 


e 


gane Tabrary oe Volumes of Ancdent and Moderns Literature, 

various languages. tion, £3 a year, ot £s with Entrance Foe of. 

iS Lifa Membership, M. Fifteen Volumes are allowed to and 
‘ea to Town M open from Ten to Hali esi Sox. 


Cliquer mw adi, Tia Quote prb pda ak to Members, iar. 
ROBERT HARRISON, Secretary and Librarian. 
ELECTRICAL APPARATUS for Public 
MA NINES ma wot = Classes, Research, and Private Use—FRICTIONAL 


HOLTZ MACHIN relmbée fn all 


vues e, % BATT half coat of 
Sai BATTERIES and apparatus New PORT- 
ABLE BICHROMATE mining goer, fo 
selfpecking, EL LAMPS for lantern 

i55 8 fs , action the most . Cheaper Lampe, 

As MEDICAL CONSTANT BA — New Deep 
tive s4 pp. ''Useful" wale Nature. Gratis, —F. H. BROO 
107, Road, Walworth, London, 8. X. 


REDUCE HEMDEN HC CN MN MEM UE 
ASTRONOMICAL TELESCOPES.— 


M SE Ede and BALANCES as MADE. 


W. STONE, 44, Gloucester S Holborn (ate ALA»PASTEX AXD 
ee ae DET 
Balances (ITtustrared) post free. ° 


THIN GLASS FOR MICROSCOPIC 


MOUNTING, per ctumos 5 
se, 9d. sry Board og sel oe eee 
So cg rest Oe pap = 


MINERALOGY AND GEOLOGY. 


A New List of Collections of Fossils, Mineral, snd Rocks now ready, 


or separately. 
MER Ri e of Mew and Secomd-hand Books 
AM@8S R GREGORY, 
MUSEUM O 
88, CHARLOTTE STREET, T, FITZROY SQUARE. 
: e: 

. ^ t 


Oct. 23, 1879] — E ccvii 






















Lees aad THE “jou URNAL OF 
|ANATOMY AND PHYSIOLOGY 
NORMAL AND ,EATHOLOGICAL. 
Profs. OAPI Tg TEMPE ea CREIGHTON. 
Contents. 


T 8 g MeB, D.Sc, and H Malet, B.A, M.B. (Plate L) las 
HOMAS J. DOWNING, Geologist, &c., Case of®Conge: 
*c gagal Re nU 


38, WHISKIN STREET, LONDON, EC, 
Catalogue, Lists, and “ Quarterly Circular "' free on receipt of ae. postage. 


eee Le ael ee ee ee DE NE Dole 
THE LONDON CLAY CLIFFS OF ge a i ANN epu SUMUS 
al intretog Fols have beer wanted ot. "A Kaprunas Genes E | È Infecc of Comperte Tie i Scichots Cancer of Breast. By C. 


correctly named, will be carage 
udin alpe ef te: es cull cee en paid, 1o Londok 


for rs. 2 A ü 
MP E. sHRUBSOLE, ¥.G.8, Sheernees-co-See. & Pad Abdominalas of Vertebrata. By T. Wm. Beldge, KLA. 
Pari Abdommales in some Sharks, By Prof. Tam 


: i 9- in urner, 
< MINERALOGY AND GEOLOGY. m datos of Grateed Ate Dy T Hio MI. (im 


COLLECTIONS TO ILLUSTRATE THE ABOVE SCIENCES, 


FROM 46. onc x za. Modo of Propagation of Nervous Impulse. By J. J. Charks, M.A, 
PERO KITES. WAYRLLITE GENICULATED CRYSTALS OF | 13 Logwood Solution. By E. A. Cook, Ph.D. 


Hc Dereon tal ou Eyeball of a Dog. By G. E. Dobson, MLA, 
Qo Gant Method of the 
Uu vs Preserring Brain By Dr. Osler. 


MACMILLAN & CO. London and Cambridge. 


Now ready, Pert Vil, October, 1879, price sa, 6d. 
BRAIN: 


RUTILE, BROOKITE, QUARTZ CONTAINING LIQUID, CORUN- 
DUM, FINE ; AMERICA. AUGITE, CHONDRODITE, MICRO- 
PYROCHLORE ; NORWAY. THORITE with O GITE, 
Fus NITE FOR CHEMICAL PURPOSES BLOWPIP 
CASES, HAMMERS, CHISELS, AND CRYSTAL HOLDERS. 
PRIVATE LESSONS AND XVENING ae ; 
Catalegues free. . 
SAMUEL HENSON, 
277 (Late 1134), STRAND, LONDON, W.C. 


A JOURNAL ES N TEUROLOGY. 
Dra BUCKNILL, CRICHTON- "BROWNE, FERRIER, md: 


HUGHLINOS JACKSON, 
-GEOLOGY AND MINERALOGY. Coxrrxxrs 
OHN-CEM Hai for-Saje, at low prices, S escuds amd eue or ta Sala By Sir Joseph Fayrer ECSL 
Cocke et Le eerie rer Col Desi She Dene page, |  Re-Education of the Adnk-Bram. By J. Mortimer Granville, Mi 
J AEk: mans for Behool end College Mosexms aro ba rae o Speechifron Disease of the Brain. By J- Hoghiing 
a eckson, M.D. 
aupphed CAS LETON ot "Therapentic Value of Citrate of Cafen. By Lewls Shapter, 
Andres c CASTLETO SHEFFIELD; Noa a Cani Labas oF Ud Nerta Tce D. BR Testa 
Now ready, pico st r 


THE JOURNAL 


OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 

No. XXVII. stp. : T 
É Hoe Assis Toara of oC the Hrolntions of New Varltioe of Man. 
«Aled I M Races of Man. By the 


Qa the Balance of Pressure within the Quoi. By M.D. 
CRITICAL DI DIGESTS AND NOTICES OF mes Capen, 
Gowes t Manual and Atlas of Ophthalmoscopy. By T. Clifford Allbatt, 
Poa tho Stnd: of F.L Benham, M z 
Hopes Bradas Cimara ar a anaon Gc D. Y Fai. jM. 
CLINICAL CASES, dem 7 


M.D. 
Clinical Cases of Hernia Corebri. By John Duncan, M.A, M D. 
Case of Ascending Paralysis. By Arthur W. Fox, MB. 


4. Notes ona " m W O CC AMA By Prof. G. Rolles- Case of Acute Traumatic Tetanus. 
a, P (mie the Dead in MP C BRITISH AND rodelon JOUR JOURNALS 
in ‘Australia. By Prof. W. H Flower, LL.D, Pee te (Puis oo ucel with Sie (bio Ey Herbert Page, 
L.R CS Bulbar Paralysis (Erb), Writer's Cramp and Allled 


& CO., LONDON. 
GARDENING ILLUSTRATED: a new 





NORTH BRITISH AGRICULTURIST, 
Is the only Agrioukural Joumal in Scotland, and circnlates extenstrely 





all Pritish 
uim pleats a SS eal gas dmm TEE ER TORR OE S 
wees ary Department ie adit by one of the kading Bile reg AGRICULTURE JOURNAL 
Eftod by Joan ArcGxxwow Secretary to [be Central Chamber 


aicina Boca of the Soottish Chamber of Derotes attention to the dionsions and of the Chamber 9 
and all the principal Amociations throughout Great Britela ob apace Great Britain (which now number upwards cf 18,000 
E Advertisers addreming to Farmers & better medinm does | intelkgence E ale oe cd nit: du 
D eal eie rdi aimes. | TES nien Cae Seed dion OR d de Mete ctae em 
mms mw 
Saker Ech Ho, Reig J v rcr an dalivay io dee Mt pat Tuesday 
ÉSTAHLISHED 22 by W. Pl G, ny Amal ‘Strand, W.C. ^ 


*. 
. 

* 
. 
. 
` 


€ woe 


NATURE 


[Oct 23, 1879 





This day, in 8vo, price 21s, 
HANDBOOK OF DOUBLE STARS, with a CATALOGUE of 1,200 DOUBLE STARS 


and EXTENSIVE LISTS of MEASURES for "the USE of AMATEURS. By EDWARD CROSSLEY, F.R.A.S., 
JOSEPH GLEDHILL, F.R. A.S., and JAMES M. WILSON, M.A., F.R.A.S. With Illustrations. 


MACMILLAN & CO., LONDON. 





This day, in 8vo, price ars. 
.STUDIES on FERMENTATION. * The Diseases of Beer: their Causes and the Means 
. of Preventing Them. By L. PASTEUR. A Translation of “Études sur la Bière,” with Notes, Dllustratons, &c, By F. 


FAULKNER and D, C. ROBB, B.A. 


MACMILLAN & CO., LONDON. *9.. 





BLOWPIPE ANALYSIS. 
and W, E. KAY, of the Owens College, 


"This day, in extra fcap. 8vo, price 41. 6d. 
By J. Landauer. 
Manchester. 


Authorised English Edition by J. Taylor 


MACMILLAN & CO.,.LONDON. - 





Now ready, complete in three vols,, 8vo, 
INR ILE CHEMISTRY. im Po 


, and Prof. SCHORLEMMER, S., 
m yrs dik Manchester, its lesione ra 


Vol L The NON-METALLIC ELEMENTS. 41s. 
Yol IL Part L—METALS. 18s. 
Vol IL Part 2—METALS, 183, [This day. 
“It would be difficult to praise this most valuable Manual 


too highly. ..... The arrangement is clear and scientific ; the 
facts gained by modern research are farly represented and 
judiciously selected, and the style throughout 1s singularly Incid.” 


ua most valusble canhibution to the literature of chemistry, 
. 5. The work when finished will afford the most com- 
plete systematic exposition of the existing state of chemical 
science that hes yet appeared in the English language."— 


Nature, 
By Prof. ROSCOE, F.R.B. 


LESSONS IN. ELEMENTARY CHE- 
and Organic, With numerous Ilustra- 
imis New n. Fcap. 8vo. 4s. Öd. 


PRIMER OF OHEMISTRY. With Mus- 


tradons, I8mo. Is 


By Prof. 80HO F.R.B. 
THE OI OHEMISTRY OF THE CARBON 
COMPO out eu or, Organic Chemistry. Ilustra- 


1: A better book than this, on organic chemistry, has never 
. been written in any language.” —Pharmacentical Journal, 
' Must prove eminently useful to the chemical student.” — 
Atheneum, 


` MACMILLAN AND CO, LONDON. 
LA SEMAINE FRANCAISE: a Weckly 


Pre 
Londres, W. 
La SEMNE SCR la a Semaine Fran- 
ver, rera o8 fir 
Tt certainly merits suocess.” 
LA SEMAINE FRANÇAISE.—“ The numbers before 
pede hoe of goof things. . Jer bo far bettar Tor most than 
ona Of tio bost papers pa 


blished in Paris 
wilh tha chatter ff end tulere it wll be ape ia 
at Dee wharo France le cultiratod, B oth 
t Txxus oF 3 


B ea 


x: L 








HOW to WORK with the MICROSCOPE. 
By LIONEL 8. BRALE, F.R.S, 


HARRISON, Pall Mall " 


Fourth Edition, yoo Illustrations, sis." —— 
The MICROSCOPE in MEDICINE. By 


Mud sas P- BEALE, MCD, T rR S ie oean to King's Col? Hoe 


London: J. ar CHURCHILL - 
The MORPHOLOGY of the SKULL. By 





W.K P ¥.R.S., Hunterian Professor. Royal Coll 
Surgeons, and G. - BETTÀNY, D.Sc, Lecturer on Botany m 5 
Hospital M School JlIhustrated. Crown Bro. ros 


MACMILLAN & CO., London : 
THE ENTOMOLOGIST'S MONTHLY ` 





MAGAZINE. ^  , 
Gunman nh W. Doania k Aaen FRE, E C RIR ELS. 


n alii ici api dor ee The volmnes com 
von. L to V. serogiy bound In cith) may be obtained by purchaser cd 


mi may bo ind eat € prico of ror. cach ; the succeeding 
x ANYO NT Row. : 
N.B. Editors at the aboro 


On the xxt of avery Month, prico One Shilling, 
THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF Vo er STORY, MT 
s LS, M 
Third Series. Edited by J e iaria Pol 


thar imita oi penera! sene 
Reports of the eka cen 
of natural history ee 2 Pi Troigi forming 


are 


JOHN VAN VOORST, x, ` Paternoster Row. 


BRYCE-WRIGHT'S LATEST ARRIVALS. 


MINERALS.—An extraordinary and most beautiful SeHes of 
*duecins Opals from Anata aj: Ortes. (arse) om 
America, Is, Topares, 

GEMS.* tS Cu Byes Hyactnths, e Zircons, e Clirysoberyls, 

STONE IMPLEMENTS from Greece, Spain, Denmark, 


and the Swiss Lake-dwellin 
PRIZE MEDAL Elemen Colictions of Minerals, Fossils, 
m I 


and Rocks 
New Catalogue with 34 Illustrations, post free, 15, 2d. — 


P BRYCE-WRIGĦT, 
Mineralogist, and Expert in Gems and Precious Stones, 
go, GREAT RUSSELL STREKT, BLOOMSBURY, LONDON. 
. 
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RUDOLPH KOENIG, 





a. (DR. PHIL.) 
Quarterly. . . . . . s 78. 6d. MANUFACTURER OF 

Tothe Colonies, United States, the «Continent, and 

uie Cono. Uist Sate «| ACOUSTICAL INSTRUMENTS. 
Yearly. s e . we ee 30 6d. e TO ILLUSTRATE THE LAWS 
bal Soror nn IBR Gd, AND TO PRODUCE THE PHENOMENA OF gOUND. . 
Office : 29, Bedford Street, Strand. PARIS, 26, BUE DE PONTOISE, 


PRICE LISTS FREAK. 
Now ready, & Revised Edition. 


NEGRETT| & ZAMBRA'S| FAGLE INSURANCE COMPANY, 


. ^ ENCYCLOPAEDIO Mar Dra tree oe exta 
Illustrated and Descriptive Ais Bine Cota of mize a Z T TE 
. ye gine mien orma may be at or any 
* CATALOGUE OF us ' ^EXOVGE HUMPHREYS, Actry and Secretary. 


SOLENTIFIC.INSTRUMENTS, 


(Containing very mmerous Comparative Tables of Reference and 
Tihustrated by upwards of TWELVE HUNDRED ENGRAVINGS, 
Str Hundred Pages, Royal fro, cloth, gilt lettered, Price ss, 64.) 


Ortica, Mathomatica], Philosophical, Photographic, 


ial" IHE SCIOPTICON. 


P CATALOGUES FREE, 









rota, 


THE BCIOPTICON COMPANY, 


STANDARD METEOROLOGICAL j 


INSTRUMENTS. GREAT 
NEGRETT1 AND ZAMBRA, "PORTLAND 
Gerician: and Scentife Instrument Malers to STREET, $ 


LONDON, W. « 





HOLBORN VIADUCT, E.C. Ee a a E 

- . ALSO AT concibsirely that a Condoctor made of Copper of adequate alte is the beat 

45, OORNHILL, E.O., & 13$, REGENT STREET, W, ` | gai sprime fos the, protection of every description of bulding from the 
=O nm NEWALL & 0O’S _ 

M. JACKSON & OO, PATENT COPPER LIGHTNING CONDUCTOR, 

0. ORME aad H, M. CAPNER) visere abit pan e veter 


succese, 
Conductor offered to the 
MANUFACTURERS AND IMPORTERS OF ductor eves offrad to the public. | Lu ee eas 


SCIENTIFIC, APPARATUS |200. shiling pe foot £x the standard m whlch is lem any sorme 


AND R. S, NEWALL & 00., 120, STRAND, VEAD anes 
s ANDERSTON QUAY, GLASGOW. 
GC EEMI CAELS. MANUFAOTORY—GATESHEAD-ON-TYNE. 
SOLE AGENTS FOR HICKLEY’S PATENT TELEPHONES, ‘ 
Price sos, per Pair, Cash with Order, W. F. STANLEY, B 
Price Lists sent ons receipt of Thren Stamgs for Postage Mathematical Instrument Manufactuler « 
For Trade Terms inclose Business Card, ; To H.M.’s Government, Grama of DUE Seaca AM 





and Surveying Instruments of every description, of * 
° 


e : Mathematical, 
65, BARBICAN, LONDON, E.O. the Highest quality and fuit, at the most moderate poss 
MH ——— MÀ a Price List post frm. Engine Divider to the Trada 


CHEMICAL & PHYSICAL APPARATUS ADDRESS— z 
BOTTLES, PURE CHEMICALS, GREAT TURNSTILE, HOLBORN, LONDON, WK, 
And every requiramént for Science Classes, Privato Study, or Bastoess THE “HANSA, 
Tlkurated Priced Catalogues post free for six stamps. aes eae ig only Arrange 


Carrisge allowed to station in England or Wales, on order of 408, 
"T value and upwards, 


of Maritime 
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To be- SOLD, at about HALF-PRICE, a NEW ILLUSTRATED CATALOGUE of ELECTRIC 





Lene First-class SCOPE, with Apparatus ln Caso conpleim.— SIGNALS, ác , with for Fixing. x 
. WixpEx, e St ee "a Walk, Clerlcanwall, London, EC. EA E: T ny 
WARD PATERSON, 
DIAMONDS AND OTHER PRECIOUS : . 
STONES. Scleatific finu md NESS, PURITY Electrical Es and Scientific Apparatus Manufacturer, 
and VALUR.—Bxrcx (marr, go, Great 3% BEDFORD COURT, COVENT GARDEN, LONDON 





3. o, TISLEY & Cb. 
OPTICIANS, 


BROMPTON ROAD, SW. 
(Close to South Kensington Museum} 


THE PHONEIDOSCOPE 


172, 


action 
je demonstration af the and Molecular Motion of a 
Being s viib uf M eid 
The PHONEIDOSCOPE rii y Dia Hote of Stn, Dati 
in Cardboard Box, ros. 


. Pamphlet, ko., in 


MANUFACTURED AMD BOLD WHOLESALE AND XXTAIL BY 
& C. TISLEY & CO., rys, BROMPTON ROAD, LONDON, 8.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for expert 
mental purposes. 3 


Price Lists of Electrical and Acourtte Apparat, wiih Drewings and 
Description of tht Harmencqraph, Post Fro, d. 


NOW READY, 
-* . SECOND EDITION, 


GRIFFIN'S - 
CHEMICAL: HANDICRAFT. 


PRICE 4t yd. POST FRE. 


A CATALOGUE OF CHEMICAL. APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy Sro, 480 pp, Iustrated with 1,600 Woodcutz. 
mn Mosi Complae and Cheapest List of Apparatus. 
JOHN Jj. GRIFFIN arp SONS, 22, GARRICK STREET, 
: LONDON, W.C. 
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NOTICE OF REMOVAL. 
:JAMES HOW & CO, 
‘SCIENTIFIC INSTRUMENT MAKERS 
73, FARRINGDON 8T, LONDON 


(Latz or s, 8r. Berg St. AXD s, Foerxa LAXE). 


HOW'SSTUDENT'S MICROSCOPE. HOW'S MICROSCOPE LAMP. 
* — Rock Sections ind othar Objects for the Microscope. 


ELECTRIC BELLS AND HOW TO FIX 


RW. ETARCHBUTE 8, Budgo Bae, Westminster, BW. 
a eee 
- ADAM HILGER, 
Scientic Instrument Maker to iy Royal Observatories 
ef Greenwich and Edinbur, fos bservatories of 
Melbourne, Sydney, Potsdam, &¢, Gc. 
192, TOTTENHAM COURT ROAD, LONDON. 
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ELECTRIC LIGHT APPARA' 
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for . 
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PROFESSOR HUGHES’ MICROPHONE. . 
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L'ÉLECTRICITÉ 


Revue sciontifique tllustrée 
Pareiseant le b et le 20 de chaque mois ^ * 
En une bella lvvraison de vingt-quatre pages grand in-8o Jósws 
Téldgraphie, — Galvanoplastie. —Metéorologis.—Médeains 
Art militaire, — Applications Enden 
ORAGAXR SPROUL DES PROGAAS DE Là LUMIÈRE ÉLEGTAIQUR 
Publication rédigés depuis 1876 aveo la collaboration des 
principaux élestriciens frangais et étrangers. . 
Secrétaires de la Rédaction : W. px Foxvratzm et le Cw DA 
Directeur : B, pm Cirasos. TEM 
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PARIS ET DEPABTEMENTS | Mis: P ge] RON rons 
ETATS-UNIS Sae lure c 
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^ Ontbe nit of every Month. 
THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


New Series, Edited by Huxar Tenom, 
Amistad by S. La M. Aloozz, F.L.S. 


nc ed panes Musean; 
, Ro.yal Herbarium, Kew. 
Coxrmwrs —Original Articles b Botanists — CR abacins ad 
Notces of Booxs and Mesure; - do rick pi ournale.— Botanical News.— 
Proceedings of Societies. 


Price rs. 34. Suscipe Oia eax sepia 
London :: WEST, NEWMAN, & CO., 54 Hatton Garden, EG 


DRAPER'S INK (DICHROIO).' 
THE NEW BLACK INK 


Writng becomes a plesure w this Ink is wed, eo di gan 
i M ad j ei f 

It writes almost Full Black. | Flows easily from the Pori — 
Docs not corrode Hiotting-paper may be applied 
Iscloanly to use, and not liable toBlot. | momant o£ rt 
Can be ob in through Meses, Barcray & Sows, Facing 
don Street; W. EDWARDS, pes x T. Nr & Sows, N 
Street; We. trom, London and ; J. Auwrm k Co., e 
Stront, L ; and Bracy k Coox, Paternoster ; and 60 


HOLLOWAY S PILES [eee 


fa a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS, A greet PURIFIER of the BLOOD; a 
Powerful Invigorator of the in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Fomale Complaints. 
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THE TELEPHONE COMPANY, LIMITED, 


-86, COLEMAN STREET, LONDON, E.O. 
TESTIMONIALS. . 


gt Tottenham Court Read, London, €Y. May, 1 
To the TALxPHONE COMPANY, LIMITED, 36, Coleman 4 TRA ih 
Diss Vou wlll te peche Cat te tere Teia supplied answer admirably, and are of great con- 
venience, communicating as go ii aome cases wiih our ERE pi A away. . 
The simplicity and esse k, being able to be used by any one, and the si vintage ora tu Telai 
pia A p sre el ceri ore Ce ATE E contr 
yours Sigma) O. 
Department, Superintendent's ike Dem 28h April, 18 
Drar Sr28,—In to inicie drs 25h ny Lia pit ordei i orig cipe Telephones have 
_ been erected on the ns Male Railway ue working Y satisfactorily—-Yours faithfully, (Signed) LANGDON 
THE TELEPHONE COMPANY, 36, Celemaon Sirit, Sirt Lendon, XC, ` 
f APPLICATION for Price Lists or further information to be made to the MANAGER. 


 OROIDE GOLD JEWELLERY. 


` REGISTERED.) The only Perfeot Substitute for 18-Carat Gold. 
1 ILLUSTRATED PRICE-LISTS POST-FREE, 
MAGNETIC COMPASS CHARMS, 
Fer EZ ey, wot In re aU patch & dd and sar Magner, ad Burning 
T WATCHES. — 

H Tho Case Uae ae very ne and ali pat procede aros tho beets 18- 
M carat Watches, the movements are reliable, and constructed to perform for at least 
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Porfect ln. finish, and enyacug all the best eee golds gold designe, tor. 64.; muallr patterns, se 
a and yr 
: E OO IAEA A Yaad” Gok Goat. 
. °C. O. ROWE, 88, BROMPTON ROAD, LONDON. 


Ready this day, price 217., 
STUDIES ON FERMENTATION. 
The Diseases of Beer : their Causes and the Means of Preventing them. 
BY L. PASTEUR. 
A Translation of *'Études Sur la Bière,” with Notes, lliustrations, &c. By F. FAULKNER and D. C. ROBB, BA, 8vo. 
MACMILLAN AND CO, LONDON. 


W. LA DD D & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment to the Reyal Institution of Great Britain), 














oe ` II AND 12, BEAK E REGENT STREET, W. 
IMPROVED HO ELECTRICAL MACHINES, Yih available in any condition of the atmosphere. 
* LADD'S DYNAMO-MAGNETO MACHINE ObAMM E'S 4 "S MAONETO-EL RIC MACHINE for Laboratory use. 


pig onec race Description, 
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CONTENTS. i e 





n — (continued). 
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A HISTORY. OF ANCIENT GEOGRAPHY. THE RIVER. OF GOLDEN SAND. "asus 


‘By E.H. ORY OF A E.R.G.S. With Index and Maps. 
‘Two Vols. $vo, ` ; 


LIFE OF BISHOP’ WILBERFORCE, With 
Extracts from his Diaries and Correspondence, By Rev. 
CANON ASHWELL, Portrait, &c. Vol L 8vo. 


MEMOIRS OF THE LIFE AND EVENT- 
FUL CAREER OF F.M, THE DUKE OF SAL- 
DANHA ; Soldier im MU With Selections from 


his CONDE DA CARNOTA, 
e of “Life of Mesi of Pombal,” Two Vols. 


WORD, WORK, AND WILL. Collected 
Pa By WM. THOMPSON; D.D., Lord Archbishop 
of York. Crown Svo, 


THE MORAL. PHILOSOPHY OF ARIS- 
^ "TOTLE. Translations of Her cand 

pubis f paie d 
E Universities.” By WALTER Dopo for MLA.- 8yo, -- 


A LADY'S LIFE IN- THE ROCKY MOUN- 
. TAINS. By'ISABELLA BIRD, Author of 
Illustrations 


Months in the Sandwich Islands," . Post 8yo. 


LIFE OF ROBERT MILMAN, D.D., Late |- 


Bishop of Caleu amd Metropolitan cf. lis With a 


from Bis Correspondence and Journals. By his 


thnolo piste . 


Camact ae 
ona, &c; |^ 


SISTER, Map. $8vo. 
NILE GLEANINGS: ti the Den 


Rock Rell to the S 
VILLIERS STUART. Forty Coloured 
Medium 8vo. í 


MEMÒIR OF EDWARD AND CATHE-: 


RINE STANLEY.' Edited by their Son, A. P. 
ME d D.D. pre of Westminster. Crown 8vo. 


RHEINSBERG: ‘or, Merhoridis of Frederick 
. the Great and Princb Henry of Prumia, By ANDREW 
HAMILTON. Two Vols, -Crown 8ro. . 


A SKETCH OF THE LIFE OF ERASMUS 
DARWIN. By CHARLES DARWIN,F,R.S. With 

^ pa Study of his Works by Exnxst KRAUSX 

4. Translated by W. S, DALLAS. Portrait and Woodcuts, 
, Crown 8vo. * 


e. A LITTLE LIGHT: ON: THE CRETAN 
INSURRECTION.' By A. F. YULE. Hort Bvb, 
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THE ASCENT OF THE. MATTERHORN. 
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Diaeta (4019) Melun. Jor Ge c 
“This is & condensed and cheaper edition of ‘ Seramplos ‘amongst tho 


matter end 
. 


METALLURGY: SILVER AND. GOLD. 
PART L By JOHN PERCY, F.R.S. With Lfastra- 
tions. (700 Pp.) Bro. 


THE SPEAKER'S COMMENTARY ON 
THE NEW TESTAMENT, Explanatory and Critical, 
with a Revision of the Translation, Edited by CANON 
COOK. Vol IL Medium 8vo. 
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IE YEARS IN THE WILD WEST: 
life in Connanght. By Mrs HOUSTOUN, Author 
of a “ Yacht Voyage to Texas." Post 8vo. 


THE LEX SALICA; THE TEN EMENDED . 
TEXTS WITH THE GLOSSES, Edited (the Interpre- 
tation of the Glomes) by Prof. KERN. The Texts, 
collated, with Glossary, &c., by J. H. HESsErs. 4to. 


MEMOIR AND ‘CORRESPONDENCE ‘OF 
“CAROLINE HERSCHEL, Sister of Sir William and 
"Aunt of oe John ee "By Mrs. JOHN HERSCHEL, 
, New and Revited Editien, Portrait. Crown 8vo, 


THE HISTORY OF BRITISH COMMERCE, 


UE “by, LEONE LEAVE, P the Nation, fron? 1763 to 
i P.S.A, Næ sad Pavia! 


«-8yol, X $ . 
THE GREER VERB: its Structure and De~. 


; Prof. CURTEUS. Translated by A. S. 
,and E, B. EXGIAND, M.A, 8vo. 
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= By CAxox Wesrcort, DD. 
— By rux BisHor or Cuxsrxx. 


velopment, 
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Volume. 8vo. 


ARISTOTLE: BY GE Ggorce GROTE New 


CROWE AND CAVALGASELLES LIVES 
OF THE EARLY FLEMISH PAINTERS; 
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BROWNINGS 
MICROSCOPES 


MICROSCOPE, extra large model, with 
highly-finished stand, rack and fme 
adjustment to body, ly, large mechanical stage 
with rectangular an cular motions, an and 


^ object-clamp, perfectly concentric ad- 
etae sage for apparatus 

















A wn graduated 
le XL adü ees | 


E E a jointed arm, size stand 
"x pope izer, one pair each, A, B, and C eye- 
peces -in; objectivo of piod aperture, 


TN ' - Binocular arrangement and-rack ‘and p 
(8 X * = adjustment tó the two drdwer tubes, for the 
| . t. ` adaptation óf the cye-pieces to the width of 
I 


t 
^ 


the eyes of the observer; packed in highly- 
fs. finished Mahogany Cabinet, with box for 


-... "PRICE £42 Os. Od. 





p: PRICE LIST OF MICROSCOPES FREE. 





MEUM - --croscopes, with. 35 Illustrations, 8 
". whole page SREYIMEN: post free, 
pri SMS ~- . 





— À—RROWNING'S hew ee Seri 
power Sieg 2 m ; Mas 
9o, £2 125 Od, T RUD 
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63, STHAND, W.C, LOMDON. 
Factory -Sonthampih Street afd Exeter Street, London, 
Prios Medal, x862.° Established 100 Your, 
Telescopes, Spectroscopes, Opera Glasses, &o., &c- 


. 5 


- An Illustrated Catalogue of Mi- , 
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MICROSCOPIC OBJECTS 
branch of Micro- 


OUT. Cuimiagus post Hoo and glos E 
PARIS UNIVERSAL EXHIBITION, 1878. 


Prin Medal awarded fer Excellence, Variety, &. 
EDMUND WHEELER, fix, Tollington Road, Holloway, Landon, N. 


CITY and GUILDS of LONDON INSTI- 
. TUT" for the ADVANCEMENT of TECHNICAL EDUCATION. 
ddress in connection with 





"LECTURES on MINERALOGY 


plied 
to GEOLOGY and the ARTS, at King's Collage. — Prof poe TENANT 
F.G S, will give Two Courses—one on ESDAY and FRIDAY 
[e from 9 fo, ad te aera THURSDAY creo, fom 8 


Public are admitted on , 
du tha Moralng factures wid ; Rr ied Bring The Leid 
begin WEDNESDAY, OCTO BER d terminate ac RASTER. 


<- sreiliumtrated by a series of Specimens and Diog a, chay Bm 
Pa ynab to asoni Publis Leotar 2 
-hzve Private Instruction in Geology Mineralogy Prof. enmant. 
,. St bis residence, 149, Strand. 





- ANDERSON’ 8 COLLEGE, GLASGOW. 
-THE "YOUNG" CHAIR OY TECHNICAL CHEMISTRY. 
Sc Coad) FR S. 


Tho LABORATORIES wil te OPEN AILY, on andafter MONDAY, 
robe brio zii from zo a AL ¢ y» to AX. t0 IPM) 
the superintendence Profesor 


hrs Asmstenta, — Instruction 
Substances and Original Resesrch, 


mm Ari can RE Re . 
‘ew Laboratory a va now been erected and odis 


ae + onting upon Laboratory aro required to havo a fer 
—A COURSE of FIFTY LECTURES on TRCHNT 

CHEMISTRY will be deirrered during the Session on MONDAY, TUES- 
DAY, and WEDNESDAY in each the Lectures will be 
ie of M ata cue They will inchide thr 
year, as Special xa Uses, ARN 

Foe for the Courses, T wo Guinses Students, 

- The attention of Young Men q the professions of Ciril and 
“Mining > ae as those moro in- 


Chemistry, is called to this Course of 


COURSE of LECTURES on TECHNICAL ORGANIC CHE- 
MISTRY will also bo 
Mx. SNODGRASS, Semor yt pra COURSE 
LECTURES and DEMONSTRATIONS on the dame T EICO CHEMI 


É MEASUREMENTS, of which a knowledge 
* Tekan conor tales eis coe Cha Course, HaltanCoticay laboraiory Studenta, Halte-Crown. 
Inventors, 


7 The Trustees, having bad under consideration esr dpi que 


y of 


“Pat and others whose investigations 

» the arrangements Five m Firs PRIVATE LABORATORIES wil 

s, it ts expected, moet a demand hitherto Baer Reed bi thii couitry: 
MOORE, Secretary. 


128, Hope Street, Glasgow, goth October, 1879 
LABORATORY, 38, GRACECHURCH STREET, LONDON, LC 
A. ANTHONY NESBIT, F.C.S,, 
WATER ANALYST, 


Performs every description of Water Analysis on moderate terms, 
, ~ Property cleansed bottles for the reception of samples sent to amy part of 
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s iE EE T EXWAXDE A B. AVELING, DSa, F.L.8. Ted ai 
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SUNDAY IROTUEE SOCIETY.—LEC- 


TURES at ST. GEORGE'S HALL; Langham eus, Sonder SUNDAY 
i a hime NERO, Ém.. e 8 E, Lecturer 

^ “ of E 3 Ra Religion” Tecra 

Members" Ada Sce in Ergo 

“Sixpence, and f bat 
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LIVING SPECIMENS FOR THE MICROSCOPE 


- THOMAS BOLTON, MICROSCOPIST’S and NATURALISTS 
STUDIO, ry, ANN STREET, BIRMINGHAM. 
T. B. bes last week posted to his of Boemina ler 


subscribers specimens 
pairis viih da. and description. He has also sent out Protococc. 
"ES Jiichernil Lecimwleris socialis, S 
Crittatella seuceds, Freadericella suliana, Chara in 


"iy eee Y made i ti pos of uie T 





























Specimen Tube, One Shilling, post-free, 
Twenty-six Tubes in course of Six Months for Subecription of £1 1 
Price List of Specimens on application, with stamped addressed envelope 

Portro.io or Drawneos, Owr SELLING., “ 


TO BE SOLD.—A SET of Wheatstor 
A.B.C. TELEGRAPH INSTRUMENTS.—Apply, Hox 96, F 
Office, Habfax. 











FOR SALE.—Large MONOCULAR: -N 
CROSCOPE, with Polanscope and accessories — Price (13. Full 
ticnlars on applicauon —C , 11, Bull Ring, Horncastle. 


ASTRONOMICAL TELESCOPE A 
MOVABLE OBSERVATORY for SALE; an Bpinch Refiect 


with 
Ee of tha ae fae oP ae Eo 640 Boal Sw, 


Price rt. Moarmrr. 
MACMILLAN’S MAGAZIN 


FOR NOVEMBER, 1879. 


CONTENTS. 
1.—'' He Bat will not when He may.” By Mrs. Oliphant. Char 





MACMILLAN & CO, LONDON. 





This day. à 
THE QUARTERLY REVIEW,.No. ag 
ASCAL AND HIS EDITORS. d 
—P. 
- ISTHE COLLEGE OF PHYSICIANS. 
z IIL—ALBERT D 
V 
VL—FROUDR’S CAESAR, 
VIL—THE WEATHER AND ITS PREDICTION. 
VIIL—EENRY IV. OF FRANCE. 
IX.—THE SUBMISSION OF THE CLERGY. 
X.—PRINCIPLES AT STAKE. 


LA SEMAINE FRANCAISE: 


E elei ie Pree d ione, T 
otas. , L] 


tall of good It will bo far better for most tha 
one of the best papers "in Pans Itsel* wee mae 
with the character of it, and believe bellare e EE the 
many houschokis where Franch is Mieres a vey ee 
done," Quan. 
Terus or SuseCcEi?TJOX:— 

Three months ~ = ~ ao owe ~ 

Ex » æ m -—  - - em d 
8 3 re - e = 


P.Ĝ.O. payable to T. Sr. at King 
E. 37, So 
e e 
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Sale bp Auction, 


Mahogany Cabinets and Book-Cases, Pho- 
ope Apparaius, Books, e 
. STEVENS will Sell by Auction, 


fro Rooms, 9, Street, Covent Gf&óen, FRIDAY, 
ovember, at pnr DE pedem 
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RIC BELLS-‘AND HOW TO FIX 
Post free 6 Stamps. Price Lasts of Electric Bells post free. 
E. ARCHBUTT, B, Braige Street, Weatmnater, SW. 


ADAM HILGER, 


usirument rox i A the E al Observatories 










OTTENHAM COURT ROAD, Rd 
PTS 





wh. SHRUBSOLE, F.G S., Sheernoss-on-See. 
‘MINERALOGY AND GEOLOGY. 


PLURCIIONS TO ILLUSTRATE THE ABOVE SCIENCES, 












UGITE, 
RWAY. 
C. CAL 
ELS, AND CRYSTAL HOLDERS. 
PRIVATE LESSONS AND EVENING CLASSES. 
$ Catalogues free. 
, SAMUEL HENSON, 
277 (Late 1132, STRAND, LONDON, W.C. 


GEOLOGY AND MINERALOGY. 





oa ln fen pers 


ae ee and 
ped ind described). pelos. an 
AB J. DOWNING, Geologist, &c., 

, LONDON, EC. ° 


WHIS 
roe, Lists, and * Quarterly Circalar” fros on receipt of sa. postage. 


MINERALOGY AND GEOLOGY, 
of Collections of Fossils, Minerals, and Rocks now 






















MOUNTING, OF bost qualis, Cult: 6€. per ounce; 

me, 94. | post tres nd. extra 1 eir 5f. pot gross ; also 
other and O prepared for mounting.— 
PETIT, 19, Street, Stoke Newington, N. 





NATURAL HISTORY STORES. 
E oo STREET, STRAND, W.C. 


ofc caesar inviiod E ow THOMAS D. RUSSELL’S 


? fumi, Rock Dieciem, 


Oo cT M 
Boxes Card Trays. 
Tab Glee Sie Mick tne nig olini Marine Glue, and. 


Catelagues Pest Free. 


ELECTRICAL and SCIENTIFIC APPA- 
RATUS. — MICROPHONES and HE DEPADMETER, 
ELECTRIC BELLS, INUL CATO Firo- 

Constant Batteries, INDUCTION 





ELECTRICAL APPARATUS for Public 
and Private Uso—FRICTIONAL 


NORTH BRITISH AGRICULTURIST, 
Is the only 


amongst 

interested in of landed Bcotmnd ard 
intera tha managment property throughout aL 
TR AORICULTURISE also a recy considerable cireniation on the 


Pries ad Puss, a 

Post-Office Orders Andanon, Jun, Edinburgh. 
ESTARLISHED ‘1843. 

GARDENING ILLUSTRATED: 








Wi Wale te Gerken ei the Cottage Garden 
feda M Boca DE ere DE 
d 1 London, W.C A 
THE BEST FARMERS EWSPATERQ 
THE CHAMBER OF 
AGRICULTURE OURN AGL 
AND FARMERS’ ONICLE, 

Edited by Joux AlGrxmow to the Central Chamber 
of set 


specially reported the mme 
specialy reporta cbe a D) Phe oy 
Puce Pr a post fires, 
br W. PI xf. Adel wt, Stand, W.C, 


fcltral Journal in Scotland, end create crei 


a new" 
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SCIENTIFIC WORTHIE 


ENGRAVED BY THE LATE C. H. JEENS. 
The following is a list Sf the Portraits that have appeared in the above Series. 


MICHAEL FARADAY. 


TOAN ALL. 

EORGE GABRIEL STOKES. 
SIR C LYELL, 

SIR CHARLES WHEATSTONE. 


Proof impressions of press. printed om India paper, may be had from the Publishers, price 
. X53 105. the set, carriage paid. 
NOTE.—ONLY A VERY FEW COMPLETE SETS CAN BE MADE UP, 
Cheques and .P.O.O.s payable to MACMILLAN & CO. 
OFFICE OF “NATURE; 29, BEDFORD STREET, STRAND. 


THIRD EDITION, Revised, 8vo, ars. 


TEXT-BOOK OF PHYSIOLOGY, 


By MICHAEL FOSTER, MD., F.R.S. With Llustrations 
“Tt js not often thet medical literature is enriched by a book which promises to be of such - ‘permanent va 
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it One of the best text-books of physiology extant.”—Lancet. 
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SIR WYVILLE THOMSON. 
SIR WILLIAN THOMSON.  - 
HERMANN L, F. HELMHOLTZ 
‘SIR JOSEPH DALTON HO@KER, 
WILLIAM HARVEY. | . 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ 





ELEMENTS OF EMBRYOLOGY. 


By MICHAEL FOSTER, M.D., F.R.S., and F. M. BALFOUR, M.A. Part I, CrownSvo. ys, €a, 


ELEMENTARY PRACTICAL PHYSIOLOGY, l 
By MICHAEL FOSTER, M.D., F.R.S., and J. N. LANGLEY, B.A. Crown 810, 6s. 
MACMILLAN AND CO., LONDON. 


This day, in extra fcap, 8yo, price 4s. 6d. 


BLOWPIPE ANALYSIS, 


xs J. LANDAUER, -Tho' Authorised English Edition, by Janes Tavton and W, E, KAY, of the Ovens 
s MACMILLAN AND GO, LONDON. 
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FOREIGN BOOKS AT FOREIGN PRICES. 


WILLIAMS € NORGATE'S SCIENTIFIC 
BOOK CIRCULAR. No. Post free, One 8 (Natural 
History, Physics, Astronomy, , Medicme, and .) 

thy Beales Gest CONDE London; and zo, South Frederick 


: BY LIONEL S. 





BEALE, F.R.S. 


"HOW«*o WORK with the MICROSCOPE, Fifth Edition, 215. 


The MICROSCOPE in MEDICINE, Fourth Edition, ais. 

On LIFE and on VITAL ACTION. 5s. 

BIOPLASM, An Introduction to j and Medicine. 6s.6d. 

DISEASE GERMS, and onthe FE HSTATE. 125, 6. 

KIDNEY DISEASES, URINAR Y B Y DEF OSIIS; and CAL- 

e CULOUS DISORD 

LIFE THEORIES MPRELIGIOUS TOUS THOUGHT. 5s. 6d, 

The MYSTERY of LIFE. Plates. 3s. 6d. 

PROT@PLASM, Third Edition, very much enlarged. tos. 6d. 
L] London : J. & A. CHURCHILL. 


Ready, m One Vol, atis folio, pp. 45, and a4 Plates, cloth, price 1«r. 


The STARSein their COURSES. A two- 
the Magnitudes accord- 





Ing to the B.A.C., net. E uad horing low da 
identify, at time yea, stars 56 magnitude 
ela, which are clearly visible latitudes. Tho 


Lendon: ie & CO., Thetgate HIL 


2 
s é *, $ 


Now ready, crown 870, 600 pp. with 470 Wood Engravings, ror 6€ , clo 
The STUDENT'S TEXT-BOOK of ELE 
br of 


New carwfully » 
tors by W H Pxrxcx, M.I Q 
Engi ? Kc. 


of the existing state of Eleotricel Dclonce adapted o 
, 158 © Inircaleciion.'" 
student—beginner of advanc 
ae 

London: CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, 


BRYCE- WRIGHTA LATEST ARRIVALS 





and the Swiss Lake-dwellin a} f 


BRYCE- -WRIGHT, ~ 
Mineralogist, and Expert in Gems and Precig! 
go, GREAT RUSSELL STREET, BLOOMSBURY, J 5 
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Yearly. . . . s .*. S 28. 
Half-yearly . . . . . . 145. 64. 
IY: ae t as 78. 6d, 


To the Colonies, United States, Continent, and 
il places within the Postal Union : the 


Yoarly. a s . s . . © J 6d. 
Half-yearly e... 5. 5. I55 64. 
Quarterly & 


Office : 25, Bedford Street, Strand. 
DIARY OF SOCIETIES. 


LONDON 
x SUNDAY, Nove xnur s. 
Sumat Lacto Socurry, at 4.—Sdencs and Religion: Dr. Andrew 


ONDAY, NOVEMEKR s 
at 5.~General Monthly Meeting. 
WEDNESDAY, Noyvmmrr s 
Socmxry, at 8 a the Probable T. 


o$- Yorkslure, with the Dascipeion of sano Now onec T 
XTOMOLOGICAL SOCIETT, at 7. 


THURSDAY, Novesome 6. 


Carbo i à 
saiphuor in Coal: T Nakamura — 
Smith.—Notes on the Dissociation of 


Thomson. 
FRIDAY, Noveme 7. 
wLogistTs’ Association, at 8,—Geology pan ‘iss Uses: 


Tones 
s SATURDAY, Novximas 8. 
activity Br 


TEICAL SOCIETT, at M c an Analogy eee between the Cond 
Ica: and the Voliaic nducton-Balan Ex id Coppet tn Aloys: W 
Chandler Roberts, F R. S —On a Standard Capt. Armstrong, R R` 


Prof. Rupert 





Now ready, complete in three vols., 8vo- 


NORGANIO CHEMISTRY. By Prot 
ROSCOE, F.R.S., and Prof. S R, F.R.S., 
of Owens College, Manchester. vith Illustrations, &c. 

; Vol L The ‘NON-METALLIC ELEMENTS, 21s 
Vo IL Part L—METALS, 18s, 
Vol IL Part 2—METALS. 188. [This day. 
“It would be ne to praise this most valuable Manual 

too highly, .. ... e CM und scientific ; the 

facts gained by modern research represented "and 

Fico geleieeisd, idi the style throughout ike singularly lucid,” 


| zy EUR valuable contribution to the literature of chemistry, 
. The wock when fnished will afford the most com- 










By Prof. ROSCOE, F.R.S. 


SSSONS IN ELEMENTARY CHE- 
Y ; Inorganic afd Organic. With numerous Ilustre- 
R TR n Edition. Fcap.8vo. 4s, 64. 


ER OF GHEMISTRY. With Nns 


EP San FRÈ 


PUNIS rs da OF MIHE OARBON | 
emistry. With Ilinstra- 


etler gies diea this, on organic chemistry, has never 
Pharmaceutical 


Hips in any langnage.” — 
Lo provo, eminently ureful to the chemical saa — 


TACMILLAN AND CO., LONDON. 
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Now ready, a Revised Edition, 
NEGRETTI & ZAMBRA’S 
‘ENCYCLOPAHDIC 


Dlustrated and Descriptive 
CATALOGUE OF 


SCIENTIFIC INSTRUMENTS.: 


(Containing very Tables of Reference and 


numerous Comparative 
Ilnxtrated by upwards of TWELVE HUNDRED ENGRAVINGS, 


Six Hundred Pages, Royal Sro, cloth, gilt lettered, Price ss, tw.) 
Optical, Mathematical, Philosophical, Photographic, 
AXD 


8TANDARD METEOROLOGICAL 
INSTRUMENTS. 

MANUFACTURED AND BOLD BY 
NEGRETTI AND ZAMBRA, 
Opticians amd Scientific Instrument Makers to 
The Royal ny ee 2 Mni the Admiralty; mug ie robar 


Kew, Toronto, Washington, Victoria; East 


— 


= HOLBORN VIADUCT, E.C, 
ALSO AT 


45, CORNHILL, E.O., & 122; REGENT STREET, W., 
LONDON. 


OTTO WOLTERS, 
‘ss, UPPER MARYLEBONE STREET, PORTLAND PLACE, 
LONDON, W 





, 


XAMNUFALTURER OT 
ANALYTICAL AND BULLION BALANCES. 
Srxcu.Lrrv —The New Improved Short-beamed Analyticn] Balances. 
i PaTEOXIZED sy THe UxivERSITY OF BYDNIXT. 


A Description explaining the principle of these Balinces post free on 
application. e 


M. JACKSON & CO, 


(J. ORME and H. M. CAPNER) 
MANUFACTURERS AND IMPORTERS OF 
SCIENTIFIC: APPARATUS 


AND 
CHEMICALS. 


SOLE AGENTS FOR HICKLEY'S PATENT TELEPHONES, 
Price sos, per Pair, Cash with Order. 
Price Lists seat on receipt of Three Stamps for Postage. 
For Trade Terms incloee Business Card, ` 


66, BARBICAN, LONDON, E.C. 
LIGHTNING CONDUCTORS, e 
accumulated since the time of Benjamin 





Fianklhn, proges 
epigr deed a Coodoctor tde of. Congr a aza aa. the boat 
of of every description mulimgeron 
destructivo offocts of hghtmn N 


NEWALL CO.'8 J 
PATENT COPPER LIGHTNING. CONDUCTOR, 


wi aped to'a kids of Brildnga aod oe Tal Y of tho world 
the most Reliable, most EG ami Cheapest, 

east ae a ome leg ilie cul 
It is umple if no and lt coats 


only one shilling per T TIR 

UN A & 00; “Br WATERLOO KOAD Lv paaboL. 
: aroro d DERE OU RA 2s 
( » TAE ^ 


UN 


had n ane 
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ADVERTISING. 
C. He MAY 


ERAL ADVERTISING OFFICES, 
18, GRACECHURCH STREET, LONDON, Ec, 


(The only Address.) 
ESTABLISHED 1846» = 
Advertisements of evory dbecription recerred foc insertion In all News- 
papers, Magazines, Reviews, &c., at the memo rates as at the officgs of the 





"NOW READY, 
SECOND EDITION, 


QRIFFIN’S . 
CHEMICAL HANDICRAFT. 


PRICE 4. 74. POST FREE. 


A CATALOGUE OF GHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy Bro, 480 pp, Illustrated with 1,600 Woodcuts. 
Mast Complde and Cheapest List of Apparates. 


JOHN J. GRIFFIN ann SONS, 22, GARRICK STREET, 
E LONDON, W.C. 


$ o. TISLEY & Co 
U OPTICIANS, ' 


172 BROMPTON ROAD, S&W. 
(Close to Bouth Kensington Miuserm). : 


. THE PHONEIDOSCOPE 


An Instrument for Observing the Coloor- of Liquid Fihns under the 
action of Sonorous Vibrations, ` 


visible demonstration of the and Molecular Motion of 
Being & A Vibratory a 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, ko- in Cardboard Box, 1%. 6d. 


MANUFACTURED AMD SOLD WHOLESALE AND RETAIL BY 
& C. TISLEY & CO., r7s, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. AN Maitrise supplied for arped- 
mental purposes. A 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
p ferie r idis rrdg Ri 


* NQTICE OF REMOVAL. 
^7 >- JAMES HOW & CO, l 





2 





+ 73, FARRINGDON ST. LONDON 
$ (Lart or s, Sr. Beanz ST. awm s, Fosrrr Lawr), 


HO ENT’S MICROSCOPE. HOW'S MICROSCOPE LAMP. 
a Sections tnd other Objects for the Microscope. 


LUNE 









b OINTMENT | REMEDY 
Vor RAD HREASTS, OLD WOUNDS, ent ‘ORES, If 
Abbed on the Neck agi Chest, it oures SORE 





RRONOHITIS, OOUGHS and, OOLDS; and for 
aout; all Skin Diseasts it is uxioqualled, 
: ^ s *t J 
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SCIENTIFIC INSTRUMENT MAKERS 











THOS. FLETCHER, Museum Street, W 


DIAMONDS AND OTHER PRECIO 
uad VALUE Barck Waza, o. Greai Russ eet, Landay. d 


“RUDOLPH KOENIG, | 
(DR. PHIL.) - " 
MANUFACTURER OF | 


ACOUSTICAL INSTRUMENTS. 


TO ILLUSTRATE THE LAWS _ 
AND TO PRODUCE THE PHENOMENA OF 80 


PARIS, 26, RUE DE PONTOIBE. 
PRICE LISTS FREE. ii 


^ EAGLE INSURANCE COMPANY, 

f 79, PALL MALL- 

For Lives omy. EsrrasLsaxD rdg. i 

Not Promiums and Interes ma sm me om sm ne a 1$ a. 
Áccumn]-ed Funds se sm I X ll e e £4 3,281 

Also x Subscribed Capital of more than. w = = 83,900,000 C 

and Forms may be had at the Office, or from aù, 
Sowa HUMPHREYS. Actuary and Secretary. 


THE SCIOPTICQN. 


CATALOGUES FREE. 















of the Company's 
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THE SCIOPTICON COMPANY, 


ify, 


GREAT 


* PORTLAN 
STREET, 
LONDON, 


wA 


R. W. NEEVES, 
PHILOSOPHICAL INSTRU 


INTENSITY COIL MAKE 







PRICE LIST, FOUR STAMPS, 
e —.9————————— 


55, SIDMOUTH STREET, LONDON, 
ws 
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IDE.GOLD JEWELLERY. 


The only Perfect Substitute for 18-Carat Gold. ` 


ILLUSTRATED PRICE-LISTS POST-FREE, 
z MAGNETIC COMPASS CHARMS, | 
SN iE iris Wata halis E p i Compas Magar, ant Doing gam 




















l 


ea cd ise Open ien froen a unters from 308. Per rugaterti post, Ga. exi 
ALBERT CHAINS, 


blu uu “aut die te ail ihs baa Goal: poli dalka tal de: amualler petterns, 
end yr. Gd. Poat-free. d 


P.0.0. payable at Exhibition Road, South Kensington. > 
O. O. ROWE, 88, BROMPTON ROAD, LONDON. 


RSON’S APPARATUS FOR LECTURES AND SCIENCE CLASSES. | 


f ‘Last of APPARATUS, LANTERNS, and and LANTERN DUDES fE SCIENTIFIC LECTURES, with Terms of Hire. Post free. 
m Sets of rates for Sanes the Physical T: Schools and Colleges 


in use in 


gan mn ges ge tr tk 
EDWARD PATERSON, d 


- ELE CICAL ENGINEER AND SCIENTIFIC APPARATUS MANUFACTURER, 
E. 3 BEDFORD COURT, COVENT GARDEN, LONDON. STEAM WORKS—GRAY'S INN ROAD. 
wrraiad Catalegue of Electrica] Apparatus, Part 1, post free, 6 Stamps. Ditte, Electric Signals, Part 2, post free, 6 Stamps. 


W. LADD & CO, 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment to the Royal Imttituten of Great Britain), 

Ir AND 12, BEAK STREET, REGENT STREET, W. 


ROVED HOLTZ ELECTRICAL MACHINES 24 Plates. available in any V re pe of the atmosphere, 
D 8 DYNAMO-MAGNETO MACHINE and GRAMME” "S SUAONETO RLECIRIC MACHINE for Laboratory nse, 


Physical Apparatus of every Description. 














ILLUSTRATED OATALOGUE, SIXPENOE, ey 
ee ee 
GOLD MEDAL, 
the Meee Oe m FRY'S PARIS EXHIBITION. Kes ^ 
ematic nstrumen anutacturer In Packets and Tina. , 
SEO: ^z Government, Council of India, Scienco and Art COCOA Mg eee a 


Department, Admiralty, &o. : “Tf properly thore ia no nicer 


= comatose | See eee EXTRACT ` 


edited by Dr. Hassall, 
ct "3 put fre Engine Divider ts the Trade, J. 8. FRY & SONS, Bristol and London, ‘ 


n HOLBO DON, W.C. JOHN. NORMAN, | 




















AT barr STILE, HOLBORN, 
MANUFACTURER OF 


MICROSCOPES, OBJECTS, CABINETS, 
TABLES, LAMPS, id 
And all Glass Appliances fer Microscopes, 1 
HAS OPENED NEW AND EXTENSIVE PREMIQES AT pen 2 
34, Whitecross Street, Cripplegate, B.C. 
‘Lists post free on application. 
On the 1st of every Month, price Bixpencs, 
THE ENTOMOLOGIST: a i 
USTRATED JOURNAL OF BRITISH ENTOMOLOGY. 1 
Edited by Joxx T. Camaro, * 
With the Asdstunce of ° ! 
- Bowo, F.Z 8. | 


Fircy, F L.S 
y. Bocwaxax 








A Pom, MD. f 
wee M, er FLS 


sese . tnlit, ni prre rti ine e 
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A LIST OF SOME INSTRUMENTS USED-IN PRAGTICAL PHYS 


MANUFACTURED BY HAWKSLEY, 4900, OXFORD STREET, LONDON, 
Ditrusient Maker io all the Private aud Endowed Physiological Laberateriss in the World, excepting thease oj ^2 


A complete and illustrated catalogue of ph ogical instruments is in progress, and will be soon nd 
contain descriptions of sets of apperatuy(and their prices), for in on and demonstration of branch 
prrolieal physiology. Also is being prepared, tables of constants and alents of ht, mass, and time, and other data, foi 
useful in physiological laboratories, reduced principally ta ghe tuta system, and compiled from the works of standard autho 


lish foreign. 
ad PES . Foster's levers for muscles, 175. 6d, ~ 
Ó Moist chamber, Sanderson’s, with strong force 










elechode holders and terminals i 
stand, 3/. Ios, 64. 
Double muscle telegraphs for demonstrating ean g 
Sanderson’s automatic thermometer for apes atten 
patient when a certain tem 
se the: mometers after Dr, Ord, a ae ay 
do. Dr. Sibson, per patr, 
Do. s do. Dr. Dupré, per palr, 27. 
Do. -~ do, Dr. Seguin, per pair, 10 
. Thermoscope, after Dr: S , IOs, 6d? 
. Standard thermometer, di and venfied at Kew o^ 


a^ for verifying instruments used in clinical research. Y 
Warm stages for the microscope simple: and compound alter i 
Stricker, Brunton, Sanderson, Schafer, and others, from ` Testing epparata for thermometers, for comparing th \ 
ks, 6d. to E f 
Rollers, sef-ragalating with tucabating celis for tubes and slips, very foim of a ace AMOR. 
thermometer, 155. 


Cathetometer especially made for thermometric ober veo 
Staga for cmmining tho circulation in the tongue, web, and Mirrors for ensuring axis of vision, being at right ang- 




























mesentery of the fog, from the axis of the thermometer column. 
Suga Ce tirealatlon in the tall and fins of fishes, HM theimopiles for surface temperature. PN 
s. 6d. nsulated needi d for d peragy 
Tecum piii (mi c) in the Sgh of varlous rd Galvanometers im n Mat ding cae temp 
can others P 
a amle A prd Puer erimeter for measuring and mapp t seny 


the retina or of the blind spot, 


Noematograph fi 
Tiea l anaes ia Sls Wy, AA pao d cres Die UAS dd ia 
Lippman’s capillary electromet various, 5/. 57. t rota oces. 
Shunts for gbore j.yy-yby- E EE ^ er memor ale ot ay ot see 


Galvanometer mirrors $ m. thick, ecard MI MESH 1 D. 2 a > tohing a or incubate 
r dis ee deu above. Page gs gi egaleie a and hot stage complete, 37, 15s. f- 
British Association unit or ohm, y. Tos, - | Sd peus Sanderson, P. Sibson, ard p 


Excitors for nerves and muscle, from 5s. Sanderson's ditto, for use with a sphygmogiaph, by whicl 
Bens e qe ee ae oe 64. S every character of radial tracing may be be. uced. A 
o very com doub . Oa. ' Sph h' after Sand elicate 
Chfonograph, after Marey, to use with diapason, ^ bs s ea SUONI EE 
Do. do Haw Ditto, combined with cardiograph for taking the ao 
_ Vibrator, after Page, this is an EM, appaiatus furnished with |; cardiac traces «unulteneously, of. ros. 


three or more steel “rods, whose vibration frequency is : Gower’s ditto, aud cardiograph, ro/, 10s. 
50, 100 c 20 D.V. pec second, to be used with | Roy's ditto, and cardiograph, 1o. ros, 











chronograph. Dr. Gowers hæmacyt r 
Electromotor ho driving recording ^ épparatus, mercurial | y. Ps ; g omae for counting bs * 
e E - Dr. Gowers bsmoglobinometer for 
Mercurial respiration pump wis Pah sie MIS to colouring mador 
regulate the amount of air used, S/, 8s. Gastric canulze and 
oss dd sca dum si: 55. E Da Bols Reymq 
ulum recording apparatus, 3 Coat's appe 
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